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VI. ENVIRONMENT
1. INTRODUCTION
1.¥  Genersal

Size of the Peninsular Malaysia is about 131,598 km?2 and is the southern most
extension of mainland Asia. The peninsular has a central mountainous spine exiending from
north to south, and it mainly consists of raised marine sediments with granitic intrusions. The
climate is equatorial with the range of average annual temperature of 28 to 32 °C. The highest
rainfall on the peninsular exceeds 5,600 mn and (he lowest is about 1,750 mm with the effects
of south west (May - August) and north cast (Nevember - March) monsoons. Biological
diversity of Peninsular Malaysia is rich with large Asian and small Australian components as
shown in the following table. However, deforestation and land degradation have significantly
affected wildlife populations, cspecially those occurring in lowlands of the peninsular. Some
of the wildlife species of Malaysia are listed as critically endangered (10 species) and
endangered (16 species) in the Red List of the International Union for Conservation of Nature
and Natural Resources (IJUCN), but there is no record of those species’ distribution in the
study sites (Table VI-1).

Summary of Wildlife Species in Malaysia

Group MNumber of Sp. Number of endemic Sp.
o I I MR ¢ N
Mammals 287 28(10)
Birds 501 9( 2}
Reptiles 270 70(26)
Amphibians 158 57(36)
Higherplants 5,205 ... 2035(39)

Total 6,421 2,199(34)

Malaysia signed for Ramsar Convention in April, 1994, Tasek Bera in the State of
Pahang is the only wetlang listed under the convention at present time. One of the most
significant ecosystems around the study sites is the mangrove forest, and major wetlands and
mangrove forests around each project site are identifted in this sudy as shown in Fig.VI-1.
Perak State (including JADP Kerian/Sungai Manik and IADP Seberang Perak Schemes) holds
nationally significant patches of mangrove, and Matang Forest Reserve has been proposed to
be listed under the Conveation.

Malaysian' mangroves sapport rare wildlife species such as the hairy-nosed otter,
proboscis monkey (Nasalis larvatus), crocodile (Crocodylus porosus), milky stork (Mycteria
cinerea) and lesser adjutant (Leptoptilos javanicus) as well as other highly specialized animal
species. Therefore, mangroves have significant conservation values. Main favaa and flora of
those ecosystems are described in the main report. Recent status of fauna and flora can be an
adequate indicator of a given ecosysten.

Al study sites are located on the coastal line where mangroves often occur. Pesticides
and fertilizers that are to be used in paddy fields are possibly drained through mangrove forests
and cause detrimental impacts. Therefore, it is important to report present status of water
quality. Much of the water quality data preseated in this report were provided by the
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Depaitment of Environment (State Offices). Also, Environmental Quality Data 1992 - 1995
(Department of Environment 1996) was used to present changes in annual Water Quality Index
(WOQI when adequate data were available.

1.2 Ewavirenmental Policy in Mataysia

Environmental Impact Assessment (EIA) in Malaysia has been developed to support
environmental conservation planning in relation to new and/or the expansion of existing
activitics for development, The procedure and guidelines of EIA are national policies to
minimize adverse effects o natural and social environments from any form of development.
Therefore, the Federal Gavernment of Malaysia cooperates closely with the State Governments
to ensure all human activitics are in an environmentally acceptable manner.

Environmental Quality (Amendment) Act 1985 was issued on 9 January 1986 with the
amendment of the Environmental Quality Act 1974, A new scction (i.¢. 34A) was introduced
in this amendment, which requests that any person intending lo carry oul a project for
development submil a report on possible environmental impacts to the Director General of the
Department of Environment (DOE) for approval.

The environmental policy in Malaysia was further refined, and the Environmental
Quiality (Prescribed Activities) (Environmental Impact Assessment) Order 1987 came into effect
on | April 1988. At present time, an EJA assessing averall environmental impact from cach
aclivity for development is mandatory under this Order. The procedure of EIA has been
described in “A handbook of Environmental Impact Assessment Guidelines,” which was
published by the DOE in 1995. More specific guidelines for a variety of activities including
irrigation and drainage are also available.

According 1o the EIA guidelines in Malaysia, EIA procedure consists of two levels,
which are (i) Preliminary Assessment and (i) Detailed Assessment (Fig. VI-2). A preliminary
asscssment is mandatory for all projecis that are likely to cause negative impact on natural
and/or social environments. This assessment must be conducted in an early stage of the
projects, and some form of public participation is required. However, a small amount of man-
pour, budget, skills and equipment are needed. Objectives of this assessment are:

(1)  Toexamine and select the best from the project options available.

(2)  Toidentify and incorporate into the project plan appropriate abalement and mitigating
measures

(3)  To identify significant residual environmental impacis
On the other hand, a detailed assessment is to be carried out when residual
environmental impacts have been predicted in a preliminary assessinent. This assessment must

be continued during project planning unti! it is finalized. Environmental data collection and
public participation are required in this process. Objectives of this assessment are:
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(1)  Todescribe the significant residual environmental impacts predicted from the final plan
(2)  To specify mitigation and abatement measures in the final project plan

(3)  Toidentify the environmental costs and benefits of the project to the community

2, PRESENT CONDITON
2.1  Water Quality Index

A total of 119 major rivers in Malaysia were monitored under the Annual River Water
Qualiily Monitoring Program. Water Quality Index (%) of Malaysia was used for the
assessment of river water quality (Fig. VI-3). The formulae for the calculation of WQI are
presented in the following table. Water guality data of each Scheine are preseated in the
subsequent sections of this Annex. However, sample sizes are rather small and data collection
is not coherent so that the data cannot be compared directly. Therefore, more systematic data
collection program needs to be established in the future.

T x Calculation Ranges
NHJN = 1005 - 105 x for x <03
(SIAN) =04 051K _ 51y 2] for03<x <4

=0 forx >4
BOD =1004-423x forx <5
(SIBOD) = 108 0053 _ 0.} x forx>3
CcOoD =- 1.33 x +99.1 forx £20
{SICOD) = 103 e 007X _ 004 x for x > 20
po* =0 forx <8
(81DO) =100 for x =292
=-0.395 + 0.03 x2 - 0.0002 x} for8<x<92
SS = 97.5 0008760 4 .05 x foe x <100
{SISS) =71 V00l . 0015 x for 100 < x < 1000
=9 ‘ for x > 1000
pH =172-17.2x+502 %2 forx <35.5
(SIPH) =-242 4955 x - 6.67 x? for 5.5<x <7
=-181 +824x-605x? for 7 < x <875
=536-77x+276 x2 - forx 2875
WwQl = 0.15x SIAN + 0.19 x SIBOD + 0.16 x SICOD +
0.22 x SIDO + 0.16 x SISS + 0.12 x SIPH

* = DOis in % saturation.
x = concentration in mgAl for all parameters except pH
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2.2  TADP Pulau Pinang Scheme
H IFauna and Flora

No wildlife species that requires conservation plans has been reported within this
scheme. There are two forest reserves, Pantai Aceh (100 ha) and Balik Pulan Forest Rescrve
(166 ha) on Pinang Istand. Both of these reserves are located along the western coastline of the
island and hold important habitats for migratory birds. However, not much information is
available on thosc reserves.

(2) Water Quality

Sungai Muda sub-scheme is the largest irrigation arca in this schieme, and its major
source of water sapply is Muda river. Most of the water used in this rice ficld is dischawged
into the sea through various waterways. Existing WQI data for Muda river from 1989 to 1995
are shown below. 1t is noted that the quality of water in this river has been gradually
deteriorated, and the river is considered as slightly polluted in comparison with the general
rating scale of the water quality index (Fig. V1-3).

Changes in Water Quality of Muda River from 1989 to 1995

~Lveso | 1990 | 199 | 1992 | 1993 | 1994 | 1995 | Ratcofchange
WOI (%) 9 81 80 79 81 16 73 -1.3
WQI = Average Water Quality Index (%): Very polluted (0 - 59), Slightty polluted (60 - 80); Clean > 50

Various parameters indicating water quality of a few rivers within this scheme are
summerized in the following table. More detailed data are shown in Tables VI-2 to V1-6.
However, data for DO were missing and that WQI values were unable to be calculated. There
is not much difference in water quatity of Jarak river between upsircam and downstream.
However, it is noted clearly that water quality of downstream in Kulim river is much more
potluted than that of upstream. Agricultural activities may be contributing to this trend, but
water quality is also affected seriously by industrial use and domestic use. Therefore,
meticulous investigation is required to identify a main source of pollution and plan
countermeasures. The data show that Muda river is celatively clean.

Water Quality Data of Jarak, Kulim and Muda Rivers in 1996

River* n BOD COD | NH;N S8 DO pH

L o | aogmy | aogm | gy | (mety | gl |
Larak(D) 6] 30 162 | 2.3 61.0 - | 69
2 Jarakl®) 1 3.2 145 | 2. 76.0 - 6.9
3.Kulim(}) bl 1.0 8.3 0.7 759 - 7.0
4.Kulim(® 0] 73 | 345 28 125.6 - 7.0
5.Muda 10 1.2 98 | 06 2.4 - 7.4

BOD = Biochemical Oxygen Demand; COD = Cheinical Oxygen Demand; NH3N = Ammoniacal Nitrogen,
$§ = Suspended Solids; DO = Dissolved Oxygen
* Sampling points vary from upstream (1} to downstream (2).
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2.3 TADP Kerian Scheme
(N Fauna and Flora

Kerian area is so large in size and (hat is constdered as a type of wetland, Kerian paddy
ficld has been recognized as a major feeding ground for a lacge colony of black-crowned night-
herons (Nycticorax nycticorax) al Kuata Kurau. This arca is also known to be an important
feeding ground for many bird species including lesser adjutants, herons, terns and kingfishers.
In southern vicinity of this area, Matang Forest Reserve (40,711 ha), a large expanse of
mangrove forest, is situated at the north of Kuala Gula extending to the south of Panchor. This
forest reserve covers 51 km of the western coastling of the peninsula. Main vegetation includes
Rhizohpea apiculata, R. mucronata, Bruguicra parviflora, B. gymnorrhiza, B. cylindrica, B.
eriopetala, Avidennia sp., Sonncratia alba and Certops candolleana. Kuala Gula, northern part
of the reserve, is currently proposed as a bird sanctuary, and possibly 43,000 to 85.000
migratory birds utilize this rescrve during migration. Matang is also the ast remaining arca on
Peninsular Mataysia, which is capable of supporting a viable breeding population of milky
storks. ‘The Malaysian population is critically endangered, having decreased to about 100
individuals.

Another ccosystem needs to be concerned for conservation is Kuata Kurau (250 ha).
This area includes only 20 to 30 ha of mangroves (inainly Avicennia marina) at the estuary of
Kurau river. However, its location is in the vicinity of the project site; furthermore, this small
patch of mangmvc forest supports one of the largest colonies (5,000 - 6,000 nests) of black-
crowned night-herons in the workd. Therefore, this area is considered as highly sensitive and
holds a high conservation value.

(2) Water Quality

Overall water quality of Kurau river has been relatively consistent for the last seven
years as shown below. Detailed water quality data were collected at the DOE, Perak State, with
a sample size (n) of 4 for Kurau river, and data for Bukit Merah Reservoir with a sample size
of 12 were gathered at GSL Water Sdn. Bhd (Table V1-7 to VI-10). The main water supply for
Kerian Scheme is the Bukit Mcrah Reservoir and Bogak river. Most of the water discharged
from this scheme is generally drained into the sea, but some of the water is driven into Kurau
river. Bukit Merah Reservoir is located upstream of the irrigation systemn so that there is no
impacts from the agricultural activity to its water. H is also noted that the water quality of
Kurau river seemns to be deteriorated toward downstream.

Changes in Water Quality of Kurau River from 1989 (o 1995
1989 | 1990 | 1991 | 1992 | 1993 [ 1994 | 1995 | Ratcof change

WQI {% 83 86 85 84 34 81 82 -0.2
WQI = Average Water Quality Index (%) Very polluted (0 - 39), Shghtly poltuted (60 - 80); Clean > 80
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Water Quality Data of Kuran River and Bukit Merah Reservoir in 1996

River* n | sop | cob | NHaN | ss no ptt WwQl
I D ((wp/y | gA) F (mpA) | (e | me) } | (R)
1. Kuranl! 4 1.6 215 0.3 8.5 6.3 6.5 84.4
2 Kurau(®) 4 1.5 21.9 0.2 26.8 2.9 5.7 720
3. Kurau(3) 4 1.4 28.1 0.3 21.0 2.5 59 72.1
4Bukit M. Res. | 12 2.5 1.7 0.2 - 8.4 6.4 -

BOD = Biochemical Oxygen Demand; COD = Chemical Oxygen Demand; NH3N = Ammoeniacal Nitrogen;
58 = Suspended Solids; DO = Dissolved Oxygen

WQI = Average Water Quality Index £9%): Very poliuted {0 - 5393, Slightly poltuted (60 - 80); Clean > 80

* Sampling points vary from upstream (1) 1o downstream (3) exeept the Reservoir,

2.4 TADP Sungal Manik Scheme
(N Fauna and Flora

There are three major mangrove forests around Sungai Manik Scheme. Melintang
Swamp Forest (45,000 ha) is located about 20 km south of this area. Rungkup Peninsula
holds a 1,000 ha of mangrove forest between estuaries of Perak river and Berpam river. Telok
Intan Swamp Forest {4,050 ha) is located at about 10 km north west of this scheme. Primary
vegetation of Rungkup Peninsula are Sonneratia acida, Rhizophora spp. Bruguiera parviflora,
B. cylindrica, Avicennia marina. This area, particulatly at the north western corner of the
peninsular known as Tanjung Beras, is important as a prawn nursery ground and wader
habital. Approximately 20 species of migratory birds have been recorded including rare species
of the Asian dowitcher (Limnodromus semipalmatus) and eastern curlew {(Numenius
madangascaricnsis). It is also known to support a viable population of smooth otters
(Lutrogale perspicillata). Telok Intan Swamyp Forest is a remmnant of former large expanse of
peat swamp forest. Walter regime flowing into this area is affected by the headworks in Batang
Padang river within Sungai Manik sub-scheme. A varicty of birds, mammals and other
wildlife species have been identified in this area.. A record of bird species includes the lesser
adjutant, lesser tree duck (Dendrocygna javanica), white-browed crake (Porzana cinerea),
Baillon's crake (P. pusilla), white-breasted waterhen (Amaurornis phoenicurus), seven species
of Aredeidae and some species of kingfisher. Mammal species known in this area are otters,
fruit bats, civets, Felis spp. and monkeys (Macaca spp.). Other wildlife species include
monitors (Varanas salvator) water snakes and a variety of fishes.

(2) Water Quality

Most of the water for irrigation is taken from Batang Padang river in this area. Then,
the water is drained into Perak river and partly through artificial outlet channels, Water quality
of Perak river also affecis this arca aad that is presented in the following section (JADP
Seberang Perak Scheme). The size of Seberang Perak Scheme is targer than that of Sungai
Manik Scheme, so it is likely that Seberang Perak Scheme causes more impacls to the water of
Perak river. Existing water qualily data of Batang Padang river with a sample size (n) of 3 are
shown in the following table (also Tables VE-11 and VI-12). Water quality of this river does
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not scem to vary significantly between apstrearn and downstream, and it is stitl in an acceptable
quality.

Water Quality Data from Batang Padang River in 1996

River* n BOD COD | NH3N S8 DO pi wQ!

: | ey | g/ | qmedly | (mgh) | Gmef) | (%)
1.B. Padang,(” 3 2.3 269 0.2 T3 5.7 6.1 164
2.B. Padangi2) 3 1.7 26.9 0.2 97.7 6.9 6.5 | 747

BOD = Biochemical Oxygen Demand; COD = Chemical Oxygen Demand; NHaN = Amnwoatacal Nitcogea;

§8 = Suspended Sotids, DO = Dissolved Oxygen

WQI = Avesage Water Quatity Index (%) Very poltuted (0 - 39), Stightly polluted (60 - 80); Clean > 80
* Sampling points vary from upstecam (F) to downstream (2}

2.5 TADP Seberang Perak Scheme

{hH Fauna and Flora

Scberang Perak Scheime is located near Sungai Manik area. Therefore, fauna and flora

of important natural ecosystems around this scheme are likely to be consistent with the ones
identified in the previous section.

(2} Water Quality

Large amount of water that is used in Sungai Manik Scheme and Seberang Perak
Scheme is drained into Perak river. Also, Perak river is the main water source for Scherang
Perak Scheme so that water quality of this river is likely to be affected seriously wilh
agricultural practice. Existing water quality data were collected with a sample size (n) of 2 for
upstream and 3 for the rest of the sampling points (Tables VI-13 to VI-15). Water quality tends
to be deteriorated toward downstream in the river, but it is still relatively clean as shown below.

Water Quality Data from Perak River in 1996

River* n | BoD | cop | NH3N | ss DO pH | war

_ (mgA) | (mgM) | (mgny | (mg/) | (mg/) (%)
{. Perak(D) 2| 09 | 122 0.1 410} 5.7 70 | 862
2. Peraki2) 3 t6 1241 0.1 380 4.7 66 | 850
3 perakl® | 3 238 16.5 0.2 1463 4.4 64 | 784

BOD = Biochemicat Oxygen Demand; COD = Chemical Oxygen Demand; NH3N = Ammoniacal Nitcogen;
§S = Suspended Solids; DO = Dissolved Oxygen

WQI = Average Water Quality Index (%) Very polfuted {0 - 59): Stightly polluted (60 - &0); Clean > 80
¥ Sampling points vary from upstream {1} to downstream (3}
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2.6  JTADP Kcemasin Semerak Scheme

8] Fauna and Flora

Distribution of the mangrove is limited on the castern side of the Peninsular Malaysia,
and only a smalt patch of mangroves at the mouth of Scmerak river has been known (Fig. VI-
1). Plant specics occurging in this arca are mainly Avicennia intcrmdeia, Rhizophora apiculata,
R. mucronata, and Sonneratia alba. Several bird species have been identified, and these include
the white-throated kingfisher (Halcyon smyraensis), barn owl (Tyto alba), black-naped oriole
(Oriole chinensis), fly-cater (Gerygone sulphurea) and brahminy kite (Halisastur indus).
Mamnal species such as the plantain squircel (Callossciurus notatus) and slender squireel
(Sundasciurus tenins) have been also reported in this arca. "Sensitive ecosystems” around this
project site would be Tumpat Lagoon (1,000 ha) and Sungai Golok Melaleuca Swamp (1,020
ha), but (hese areas are relatively far from Kemasin Semerak Scheme. Tumpat Lagoon is a
targe estuaring bay tocated at about 30 km north west of the schemie. A small population of the
estuarine crocodile (Crocodylus porosus) may still exist in this arca.  Another "sensitive
ecosystem,” Sungai Golok Melalenca Swamp, is situated at about 40 km north west of the
project area. This area is dominated by Melaleuca cajeputi.

(2} Water Quality

Main sources of irrigation water for Kemasin Scheme are Kelantan river and Kemasin
river, and most of the water used in paddy ficlds of this scheme is drained into Kemasin river.
Water samples of Kemasin river were collected at rather upstream, and its water quality was
considered to be ctean as shown in the following table {also Tables VI-16 1o VI-18). On the
cther hand, water quality of Semerak river tends to be deteriorated toward downstream.

Water Quality Data from Kemasin and Semarak Rivers in 1996

River* i BOD COD | NHaN | SS DO pH WQI
L L mghy | e/ | gy | (mpf) | (mg/l) R
I.Kemasin 4 t.3 14.0 0.02 20.5 3.7 7.1 91.3

28cmarakll) | 4 | 60 | 816 | 010 | 230 | 34 65 | 869

3.Semarak(2) 4 1.8 20.3 0063 ‘375 25 6.6 13.7
BOD = Biochemical Oxygen Demand, COD = Chemical Oxygen Demand; NHaN = Amaioniacal Nitrogen;
S8 = Suspended Solids; DO = Dissolved Oxygen ‘ )

WQ! = Average Water Quality Index (%) Very poltuted {0 - 59); Stightly poltuted (60 - §0); Clean > 80
* Samples were collected Mrom upsteeam €13 and from downstrcam {2)

2.7 JADP Ketara (Besut) Scheme
(N f'auna and Flora

Primary vegetation around this scheme is Melaleuca cajeputi. Other plant species
including Lagerstocmia speciosa, Thodomyrtus tomentosa and Licuala glabra occur in this area.
Many species of birds can be observed in this area, which include the brahminy Kite, while-
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bellied sea-cagle (Haliacetus leucogaster), heron and Kingfisher. One group of dusky leaf-
monkeys (Presbytis obscura) has also been reporied in this arca, Telong Melaleuea Swamp
(10,000 ha) is located at around northern tip of the State of Terenggann. This is an extensive
swamp dominated by Melaleuca cajeputi. Nol much information is available for this area and
large pacts of the swamp have been alienated for agricullural use, There is a nesting ground of
leatherback turtle (Dermochelys coriacca) in the south of this scheme. This specices is histed as
endangered in the Red List of JWCN; however, this area is about 100 km away and does not
scem to be alfected significantly with this proposed project.

(2)  Waler Quality

Overall water quality of Besut river has been slighily improving as shown below (also
Tables VI-19 and V1-20). Detailed water quality data were collected at the DO, Terengganu
State, with a sample size (n) of 2 for cach sampling point. hrigation water for this scheme is
taken mainly from Besut river and Angga river. The water vsed in the paddy ficlds in this arca
is discharged mainly into Besut river. Water quality of upstream and downstream in Besut
river is regarded as clean.

Changes in Water Quality of Besut  River from 1989 o 1995
1989 f 1990 | 1991 | 1992 | 1993 | 1994 | 1995 [Rateof change

CwoIeE | so 71 77 76 70 78 85 1.02
WQI = Average Water Quatity Index (%) Yery polluted (0 - 59); Slightly polluted (60 - 80); Clean > 80

Water Quality Data from Besul in 1996

River? n BOD | COD | NH3N | SS DO pH WQI

mgy | (mgh) | mgy | mg) { g |} )
1.Besui(D) 2 1.2 15.8 0.06 74 5.6 6.2 81.4
3 Besu(2) 2 0.6 10.6 0.1 18 4.5 6.0 87.6

BOD = Biochemical Oxygen Demand; COD = Chemical Oxygen Demand;, NHaN = Ammoniacal Nitrogea:
§S = Suspended Solids; DO = Dissolved Oxygen

WQI = Average Water Quality Index (%): Very polluted (0 - 59); Stighily polluted {60 - 80); Clean > 80

* Sampling points vary from upsiream (1) (o downstream (2)

3, lNl'l‘]AL ENVIRONMENTAL EXAMINATION (IEE)
3.1 'Introduélion

~ Environmental i'mpacl assessment is requii‘cd as described in the guidelines issued by
the DOE of Malaysia. Environmental impact assessment procedure in Malaysia is presented in
Fig. VI-2. According to EIA Order 1987, environmental impact assessment is necessary when
development is taken place after ¥ April 1988. However, all of the irrigation schemes proposed
in this project had started well before the EIA Order came in effect. Therefore, environmental
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impact assessment in this study was conducted primarily according (o JICA's environmental
guidelines.

This eavironmental impact assessment is to meet JICA'S requirements, which covers all
the five granary areas of this study. In this initial stage of the study, an 1EE is considered as a
suitable form of cnvironmental impact assessment. This assessment, therefore, mainly based
on the background of the scheme, current condition of the study arcas. However, possible
adverse effects on enviromnent are reported, and conservation plans are also discussed briefly.
Objectives of this IEE are listed as follows:

(n To describe detailed activities of the study,

(2Y  Tosurvey present conditions of natural and social environments within and around the
study arcas,

(&) To predict, in a brief and relatively rough manner, potential impacts on natural and
social environments within and around the study areas, and

{4 To recommend whether an BIA is (urther required or not, and to formulate its Terms of
Reference (TOR) if required.

w
(3]

Methods

Initial Environmental Examination (IEE) is a quick form of environmental iinpact
assessment and existing information and data are normally used for a judgement. For natural
environment, most of the data used to judge a tevel of impact are presented in the section 2 of
this Annex. Possible impacts on "sensitive ecosystems” (c.g. mangrove forests) due to
deterioration of water quality in rivers are main concern of this study. Water quality data were
collected primarily at the Department of Environment (headquarters and state offices).
Furthermore, Departinents of Wildlife Conservation, Forestey and Fisheries were visited to
gather information on natural environtnent around the study sites.

For social environment, public participation was attained with questionnaire. It was conducted
as part of farm survey in which 500 questionnaires were distributed to IADP Pulau Pinang
(100), TADP Kerian/Sungai Manik (175), 1ADP Seberang Perak (100}, TADP
Kemasin/Semnerak (65) and TADP Ketara (Besut) (60).

The environimental check-list of the International Commission on Irrigation and Drainage
(ICID) is regarded as a suilable measurement on overall environmental impacts in Malaysia.
This check-list covers both natural and social environments and was used for this IEE.
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3.3  Resulis and Discussion
{1) Natural Environment

Construction of additional facilities and land clearing are not main portion of this study,
and it is unlikely to cause significant impacts on physical environment (Table VI-21). Usc of
chemicals {c.g. fertilizer, herbicide and pesticide) is already a common agricultural practice, so
that it is difficult to reduce the amount of chemicals being used at a significant scale. ¥tis morc
realistic to asstme that considerable amount of chemical compounds will contintie to be used.
Therefore, excessive use of agro-chemicals is the key factor to be considered as a main source
of envitonmental impacts in this study., However, detrimental factors that require immediate
attention have not been identified in this assessmenl.

Water Quality Index (%) shown in the section 2 of this report ranged from 72.1% (Sg.
Kurau in Kerian Scheme) to 87.6% (Sg. Besut in Besut Scheme). This range is acceplable for
wildlife including aquatic life, but the water with values less than 80% is considered as slightly
polluted for genreral use. COD is one of the most important parameters to indicate a level of
chemical substance in water. Sg. Kurau (21.9 to 28.1 mg/l) in Kerian Scheme and Sg. Batang
Padang (26.9 mg/l) in Sungai Manik Scheme showed relatively high values of COD, which
indicates that the water in those rivers contains a higher level of chemicals.

Mangrove forests, mudflats and peat swamp forests in the vicinity of the study sites are
considered as sensitive ccosystems, and that these arcas must be fully considercd in terms of
cnvironmental conservation. These arcas are used as resting, breeding and feeding sites by
numerous species of wildlife, particutarly by shore birds. When an excessive amount of
chemical compounds is drained into rivers and ultimately to the sea, toxic substance can be
absorbed by various wild animals and passed on to different trophic levels within an
ccosystem. This process often strongly affect human health as well.

Extensive mangrove forests exist at downstream of both IADP Kertan/Sungai Manik
and YADP Seberang Perak Schemes in Perak State, and water quality in some waterways in
those schemes are rela!wely polluted It does not seem that the level of pollution is serious at
present lime, but it is uncertain that the current water quality will be maintained. Additional
chemical use that causes significant environmental impacts is possible, so it is imperative to
establish a long-term environmental monitoring system.

() Social Environment

Publu. parllupauon is 1mpor{ant to understand the acceptabillty of development by the
‘public, especially by local residents. Majorlty of the responda,nts (85%) answered that present
irrigation facilities can be mproved As a result of the questionnaire, 63% of the respodents are
aware of a minimum level of toxicity in terms of using chemicats for agricullure, and 76% of
them are actually maintaining the minimum level. This result indicates that local farmers tend to
minimize chemical use to avoid negative effects. Most of the respondents (81%) knew that
owls can be used for controlling mice and rats, but only 38% of those people had practical
knowlege about the technique. Only 26% of the tespondents knew that a technique of using
other biological agents such as ducks and fish to control pests (i.e. insects) is available.
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Mangrove forests also hold considerable socio-economic importance supporting
commercial fish and prawn fisherics, sustainable exploitation for timber, protecting the
coastling from erosion and providing many different products to local communitics in Malaysia.
Matang Forest in Perak State can produce between 140 to 200 tons of timber per hectare by two
commercial thinning with a 30-yecar rotation. Thereiv: | any damage to the mangroves
potentially cause negative impacts to social environment as well.

3.4 Important Ecosystems

Wetlands often form particularly productive ecosystems, which provide many important
benefits to a number of people. These beaefits have a variety of functions such as providing
natusal resources, holding a rich biological diversity, barriers for natueal disaster and cultural
significance. [n this study, the mangrove is identified as one of the most important constituents
of the wellands. Conscrvation of mangrove forests, ultimately significant wetlands is,
therefore, critical for the success of this proposed project.  Although these ccosystems are
remained intact, they are fragile and susceptible to any changes in adjacent environment. It s,
therefore, recognized that water quality of the surrounding waterways is particularly important,
and a systematic prograni to monitor the water quality must be established.

3.5  Mitigation and Abatement Mceasures

Proposed project focuses on upgrading existing facilities for irsigation, so there is no
activity, which needs to be redesigned immediately to avoid negative impacts on physical
environment. However, it is likely that a considerable amount of agro-chemicals will continue
to be used to reach the rice production that is aimed by NAP. Although sertous detrimental
effects associated with the use of agro-chemicals were not identified in this study, water quality
data presented in this report do not scem to be sufficient enough to make a decisive judgment.
Water samples must be collected at adequate locations throughout the year. There is no
systematic water quatity monitoring system to check particularly a level of agro-chemicals in the
water used for irrigation. Therefore, it is inperative that a long-term environmental monitoring
system be established to maintain adequate condition of natural environment.

Furthermore, monitoting changes in population trends of wildlife species and biotogical
diversity within paddy ficlds and the surrounding arcas may also be useful to detect any
environmental impact. Wetlands including paddy fields arc used by a number of witdlife
species, and most of them are sensitive to changes in water quality, toxicily in aquatic food
webs and disturbance of terrestrial habitats. Therefore, a change in status of wildlife Hving in
and around wetlands can be an indicator of the degradation of an ecosystem. It is, therefore,
worthwhile if an environmental monitoring system includes a systematic wildlife survey. For
example, brief count of migratory birds can be useful.

One of the most practical and effective methods of reducing the use of chemicals on
paddy ficlds is probably further development of Intcgrated Pest Management (IPM) of the
Department of Agriculture. This is a unique and eavironmentally safe approach that is to use
biological agents such as catfish and owls to control weeds and pests. The program is still in a
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pilot study level and has not been fully implemented yet, and this is discussed fudther in the
following scction.

4. ENVIRONMENTAL MANAGEMENT PLAN (FMP)
4.1 Introduction
(n General Background

Formulation of an Environmental Maragement Plan (EMP)is reqquired for development
projects in Malaysia. This is described in "Environmental lmpact Assessment Guidelines for
Drainage and/or Irrigation Projects” of the DOE. Initial Environmental Examination (IEE}) for
the project on modernization of water manageient system was completed in the first phase of
this study in August, 1997. The IEE identificd that the most significant potential environmental
impact was to alter biclogical diversity by reducing river water quality. The National
Agricultural Policy {NAP) of Malaysia is aiming to increase rice production; therefore, it is
predicted that considerable amounts of agro-chemical will possibly be used. As a result,
drainage water from granary arcas may cause adverse effects on natural environment and
ultimately on human health.

The main component of this proposed plan is to construct a water quality monitoring
system, particularly to check drainage water around the paddy fields. In addition, a
comprehensive feedback system is essential lo maintain and to implement actuat management
actions. This scction of this report proposes an environmental monitoring plan for IADP Pulau
Pinang, IADP Kerian and IADP Ketara (Besut). This system is, however, applicable to other
granary areas as well. This proposal mainly consists of:

(a) Establishment of a water quality sampling system (paramecters, sampling
locations, sampling cycles and a data management systein)

(b) Establishment of a water quality management nelwork (inter-departmental
linkages/ communication with various departments and agencies)

(¢) Staff training programs

(2)  Environmental Policy

The basic environmental policy regarding the environmental management plan of the
Semerak Rural Development Project (1997) was addressed as: recognizing that the land,
water, air and biotic resources of Malaysia belong to both present and {uture generations, our
commitment is to manage these in a sustainable manner by :
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e identifying the most appropriate uses of the available resources consistent with
traditional economic aclivitics, technological development and best available cost-
cffective praclices

+ jategrating cnvironmental protection and improvements into the plans and
operations

- meeling, or exceeding, state and federal environmental standacds

+- working together with farmers, other tand users, community residents and state and
federal agencics to identify and address environmental challenges

The goal of this policy is to maintain environmental condition and public health as well
as commetrcial practices through the implementation of environmental monitoring, evaluation
and feedback programs. The environmental management plan (EMP) preseated in this report
describes details of such programs, which contribute to achieving the goat of the environmental
policy in refation to irrigation practices for paddy.

(3) Conceptual Model of Environmental Management Plan (EMP)

For the formulation of a project for development, cconomic bencfit, as well as
environmental profiles of the project, must be considered. Usually, these aspects are the (wo
major parameters of the general propensity of a development project, and the relationships of
the parameters can often be lustrated as the foilowing diagram :

Economic Benefit

)

UONBAIISUO,) [CIUDPLMONIAUY

il[ij jv-

()

Relationships between Environmental Conservation and Economy in Development

vi- 14



This model is divided into four categories such as:

[ : [Increase cconomic benefit as well as quality of natural environment
11 :  Increase economic benefit but reduce quality of natural environment
[t :  Reduce economic benefit as well as quality of natural environment
IV :  Reduce ecconomic benefit but increase quality of natural environment

In general, irrigation projects falt into Category 1l due to improvement in agricultural
practices with some enviconmental impacts (¢.g. deterioration of water quality and land
clearing). Itis likely that the preseat IADP projects in Pulan Pinang, Kerian and Ketara (Besut)
are also placed in Category Il. The projects have raised paddy production, but the water quality
around the paddy ficlds has assumed to be deteriorated due to the use of agro-chemicals
without a monitoring system on drainage waiter.

Formulation of an EMP for the project on modernization of water management system
is aiming to shift Category 1l to Category L Parameters of environmental conservation
associated with this development includes water quality, biological diversity and sustainable
use of natural resources (e.g. fishery practice). However, the quality of drainage water from
the paddy ficlds appears to be the most important and sensitive parameter to be monitored in the
EMP.

Economic bencfit can be assessed mainly by farmers’ income in relation to changes in
agricultural products. Economic benefit comes primarily from increase in rice production due
to upgrading the current water nanagement system. On the other hand, the EMP needs some
initial input as well as management cost (e.g. equipment and remuneration for staff) for
operating the water quality monitoring system. Furthermore, the EMP does not necessarily
bring immediate cconomic benefit. The system, however, contributes on environmental
conservation and also maintains some commercial benefit (i.c. downstream fishery practices)
in a long-term basis by securing the water quality. When the water quality is deteriorated to
some extent, immediate management actions such as changes in application of agro-chemicals
will be necessary. If the cost of such an action exceeds; then, the project will be placed in
Category IV of the diagram.

4.2 Staffing and Institutional Framework

For the smooth operation of the EMP, the developmient of an institutional framework,
which enables the allocation of qualified staff to appropriate positions is inevilable. It is
proposed that the following four positions be established in the DID to take certain
responsibilities in the plan :

¢} Environmental Manager/Coordinator:
Headquarters of the DID (Planning and Evaluation Section)

) Eavironmental Control Officer:
Each State Office of the DID

3 Senior Field Staft:
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Fach field office (JADP Office/Granary Arca)

(1) Field Technician:

Each field office |ADP Offlice/Granary Area)

Depariment of Irsigation and Drainage

Pianning and Evaluation Scction
Envivommental Manager/Coordinator

Env. Control Officer

i. Sentor Ficld Staff

[ 2, Field Technician |
(IADP Pulau Pinang)

ferak Statc Olfice

Env. Control Officer

Env. Control Officer

i. Scnior FFicld Staft

2. Field Technician

(IADY Kcrian)

1. Sepior Field Staf¥

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

2. Ficld Technician

(IADP Kclara)

Institutiona! Framework of the DID with the Environmental Management Plan (EMP)

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

proposed as follows :

(a) Environmeatal Manager/Coordinator

(Quatifications and Experience)

+A University degree in natural sciences is required. At least five-year or more work
experience in the ficld of environmental science (c.g. research and consuiting) with the

knowledge of Mataysia's environmental policy and lcgislation.

{Dutics)

- Management and development of overall environmental monitoring and evaluation

programs

- Interna! and external communication/neiworking regarding environmental issues

- Implementing environmental management actions
- Maintenance of database

- Organizing staff training programs
- Supervising environmental control officers
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{h) Environmental Control Officer

{Qualifications and Expericnce)

A diploma or cestificate in agriculiure, engineering or natural sciences from College or
Institute with a few years of work expericnce in relation (o environmental issucs is
required.

The advanced knowledge of computer is essential.

(Dutics)

Supervising field staff to conduct water sampling and analysis

Data analysis and management

Commuaication with headquarters (DID) regarding envitconmental data

Evaluation of environmental impacts (i.e. water quality)

Collating cavironmental data submitied by cach local office

Preparation of a half-yearly report to headquarters

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

(c) Senior Field Staff

(Qualifications and Expericace)

Minimum requirement of a high schoal diploma with seme subjects in science and a
few years of field expericnce 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)

Conducting/supervising all ficld sampling and data collection

Maintenance of ficld equipment

Communication with the environmental control officer

Data entry and basic analysis (i.c. WQI calculation)

Laboratory analysis (delivery of water samples to the laboratory)

Preparalion of a monthly environmental report (water quality report)

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

{d) Field Technician

(Qualifications and Experience}

Minimum requirément of a high school diploma with some subjects in science.
Autornobile 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
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- Maintenance of field equipiment

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

4.3 Inter-departmentatl Information Flow

Efficient 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 o implement the plan. A conceptual framework of the information
network of the EMP is shown in Fig. VI-4. This is a cyclic system indicating a flow of
necessary actions and information. All management decisions must be based on scientific data
with a systematic monitoring system, and all management actions should be evaluated

subsequently. There is no "dead end” within this work flow, and this information network
should be active at any stage.

4.4 Staff Training (DID)

Staff training programs arc an important part of the EMP. The (raining programs
should be focused on data collection (water sampling/analysis), compuler applications, data
quality control/assurance and comymunication skitls. It is important to design the fraining
programs for particular purposcs, and all instructors must be highly qualificd. It is proposed to
organize three levels of training, and the programs should be planed in cooperation with
various departments. Pacticularly, the DOE 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 institutions and the Departments of
Chemistry, Agriculture and Public Health is also encouraged.

The topics 1o be included in the training programs are proposed as follows:
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Topics
- Design and planning env. management programs
- Data analysis (use of computer)
I. [Environmental Conlrol Officer/ - Lavironmental policy and related issues
Other qualified stalt - Environmental impact evaluation and mitigation
- Repori writing and cominunication skills
- Others
- Principles of environmental management
- Computer application (some analysis: WQI)
2. [Senior Ficld Stafff - Environmental scicnee (ccology and chemisiry)
Other quatificd daff (ccologicat sampling methods)
- Reporl writing and commyntcation skilis
- Others
- Basic computcr application
- Basic environmental science (ccology and chemistry)
- Fcology of fauna and flora (acound paddy fietds focusing
on field dentification)
- Ficld sampling wechnigques
- Basic loboratory analysis
- Basic report writing and communication skills
- Others '

Level Approximate Qualifications

3. {FeM Techniciand
Oiher quatified Staff

In addition to the stafl training programs, it is important for the DID staff to attend
occastonal seminars and workshops when relevant programs are available. It is encouraged

that the knowledge of environmental management and issues be kept updated whenever
possible.

4.5 Water Quality Monitoring System

{1} Parametcrs

This is a permanent water quality monitoring system that is designed particularly to
check the quality of drainage water from the paddy fields as well as to monitor effectiveness of
management actions such as controlling the use of agro-chemicals by farmers. The following
table indicates a list of parameters, which is a minimum requirement for the monitoring system.
Other parameters can be included when it is necessary. The standard values of each parameter
within water quality classes, which are defined by the DOE are also shown in the table, and
water qualily should be remained above Class 11 at all the time.

Walter Quality Classes

Paramelers 1 A 113] It 1A% v
Ammoniacal Nitrogen _
"~ (Nh3iN) (mgf) 0.1 0.3 0.3 09 2.7 2.7
BOD (mg/) ! 3 3 6 12 12
COD (mg/l) 10 25 25 S0 100 100
DO {mg/1) 7 5-7 5-7 3-5 3 ]
58 (mgh 25 50 50 150 00 300
pH 65- 85} 65-90 |]65-90150-90]50-990 —
Phosphorus (mg/l) N.L. < 0.2 < {}.2 < .1 — 0.1 <
Nitrate {mg/1) — — — o — ——

N.L. = Natural levels
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Class T : (Water Supply 1) No treatment necessary, (Fishery 1) Acceptable for very
sensitive aquatic species

Class 1A : (Water Supply 1) Conventional treatment required, (Fishery IHAccepiable
for sensitive aquatic species

Class 1IB : Acceptable for recreational use with body contact

Class I @ (Water Supply 1) Extensive treatment required, (Fishery T} Acceptable
for common and tolerant species, Acceptable for livestock drinking

Class IV @ Acceptable for irrigation

Class V. : None of the above

Changes in general water quality can also be cvaluated with the water quality index
(WQI) being used by the DOE (Fig. VI-3). Using WQl values for the evaluation of drainage
water allows comparison with other water quality data. Cateulation of the WQI involves
NIL;N, BOD, COD, DO, S8 and pH, and its formulac are presented in the previous section
(VI 2.1). Wt is recommended to have a guidance with the DOE for this analysis, and WQI
values should be calculated in cach month.

Present water quality of the study sites (IADP Pulau Pinang, IADP Kerian and IADP
Ketara) was found ta be only slightly polluted (WQ1 70 - 80) in the first Phase of this study, so
it is assumed that each parameter of the drainage water around the paddy fields is not polluted
seriously (at least Class 111} at the present time.

For irrigation purposes, other parameters are also suggested 10 be monitored. These
paramcters include: dissolved solids, specific conductance, sodium (Na), boron (B), calcium
(Ca), chlorides (C1), potassium (K} and trace metals,

{2) Sampling Locations
Establishment of fixed sampling stations in 1ADP Pulau Pinang, IADP Kerian and

IADP Ketara (Besut) to monitor water quality is proposed. Proposed sampling locations are
listed in the foltowing table as well as shown in the maps (Fig. VI-5to VI-8):
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Scheme Plot No. " Name of River (Station)

P Bumbong Lima Pump Station '
P2 Pinang Tunggal Pump Station
pP3 Kr¢h Pomip Station

TADP Pulau Pinang

Padang Cemedak Purop Station
(Fig.VI-5 and VI-6)

Sg. Kreh
Sg. Tembus
Sg. Abdul
Sg. Ta Sani
Sg. Jarak
Se. Jalutong

Sg. Derhaka

Sg. Kulim

PT 30

Sg. Bogak Pump Station
Sg. Bakau

Sg. Tg. Piandang

P Tokin

Sg. Kurau

Sg. Kurau

TSN Besar

Sg. Kena Pump Station
Ator Air Putih Pump Station
Sg. Gerong Pump Statien
Sg. Kena

Sg. Jertch

Sg. Besut

Sg. Angga

Sg. Kerandang

TADP Kenan
(Fig VI-T)

IADP Ketara (Besut)
(Fig VI-8)

mmmmw-:-u-:wwmmwm-.;-:mwm:nmmmmw":
r_n_“s'..uu-ww—-omhwwww—owwc\wkww—a

Major drainage canals are selected for water smnpling stations, which can check
chemical residues efficiently. Pumping stations to recycle water for irrigation are important
points to monitor water quality. These locations arc shown as P in the maps. Major water
intake points are also included in the monitoring system. Therefore, the system enables to
check water quality for irrigation purposes, and also the resulls can be compared before and
after the water being used for irrigation.

{3) Sampling Procedure

It is recommended that water sampling be carried out at least twice a month at cach
sampling station to obtain represenlative 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 water samples when agro-chemicals arc being applied. Fertilizers are
normally used in a sceding period. On the other hand, insecticide and herbicide are applied 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 DOE, and it is also
recommended to have a guidance of the Department of Chemistry. - Al the necessary equipment
for the sampling should be purchased and managed by the DID. Simple analysis can be carried
out in the field; however, cooperation with institutions such as the Department of Chemistry
and/or National Hydraulic Research Institute of Malaysia (NAHRIM) is required for more
complicated laboratory analysis.
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4.6 Cost Estimate for the Monitoring System
Swinmery of the cost estimate for the water monitoring program is presented in the main
report. Breakdown (remuneration, equipment and analysis) of the estimate is shown in this

section. Using automatic sensors is optional at this stage of the project, but a cost estimale for
using such sensors is also presented in this section.

(n Remuneration for the Proposed Positions

Provistenal annuad budget for remuncration of the necessary positions (section Vi 4.2) at the
DID are estimated for the initial five years in the following table.

(Unit: RM 1,000)

Posilion Yl Yr2 Ye3 Yrd Yrs5
Environmental Manager 60 62 64 66 68
Environmentat Contral Qflicer 32 33 34 35 36
Sentor Field Officer 22 22.8 236 24.4 25.2
Ficld Technician 14.5 15 15.5 16 16.5

Tolal 128.5 132.8 13721 141 .4 145.7

{Data Source) Depariment of Ircigation and Drainage. Planning and Evaluation Scclion

(2)  Equipment and Analysis

Tentative costs for the equipment of water sampling and analysis are also estimated in
the following table. This estimate, however, varics largely with a choice of equipment and the
nuinber of parameter. This estimate covers only basic parameters (NH3H, BOD, COD, DO,
SS, pH, P and N) for the first stage of the monitoring program, and more detailed budget
planning will be necessary for an actual implementation of the program.

(Unit: RM)
Parameter Equipment

pH 3,500
DO 4,300
BOD 1,400
COoD 4,100
53 9,000
NH3H 450
P 100
N 150

Total 23,500

Cost of analysis {e.g. re'agcnls) is also estimated in the following table. This budget
planning is based on using spectrophotometers (Hach reagents). Each cost is a price of a single

sampling/analysis. Total cost of sampling and analysis in each Scheme varies largely with a
sampling frequency per month.
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{Unii: RM)

Cost of Analysis (Reagents)
Paramcter 1Sample/Bach Station

pH :
X0 6
BOD 277
con 238
S5 -
NHzH 12
p 18
N 26

Tatat 57

(3 Automatic Water Quality Sensor

FFor some of the parameters, automatic water qualily seasors are avatlable in recent years. The
result of using such sensors scemn o be reliable, and such a technique has been becoming
popular. This sensor systeimn can be used in this project, but it is important to establish an
appropriate water quakity monitoring system first.

Cost estimate of using an automatic sensor is shown below. DataSonde 4 (Hydrolab, U.S.A))
is used as an example of such a sensor in this estimate, This sensor can avtomatically store
more than 120,000 measurements, and the tongevity of the battery extends up to 124 days.
Miscellancous requirements in the table include batteries, cables and others. This estimate
covers parameters such as DO, pll, SS and ammonia. Sensitive parameters such as BOD and
COD nced to be analyzed in a laboratory.

(Unii: RM)

Item Price
Auvtomalic Sensor 22,400
Optional Probes 23,300
(DO, pH, S5, NH3H)
Data Logger (display) 18,100
Miscellaneous 22,900

Total 87,200

4.7 Data Management

All the water quality data should be stored on computer files using locally available
software packages (e.g. Lotus 1-2-3, dBase and Excel). Primary data collected at each TADP
Office/Granary Area must be analyzed (e.g. WQI) and compiled into a monthly report. The
monthly ceport must be forwarded to the State Office of the DID, and the senior field officer is
responsible for this process.

Environmental control officer at each State Office collates ali 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
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of the DID so that any government agencies, interest groups and individuals can have access to
{he data. Particularly, the DID should have an active communication with various departments
regarding water quality related environmental issucs. These departments include:

- Depariment of Environment (overall chvironmental monitoring)

- Department of Agriculture (IPM and application of agro-chemicals)

- Department of Fishery (fish culture and {ishery practices)

- Department of Forestry (imangrove conscrvalion)

- Department of Wildlife and National Parks (bird species and other fauna and flora)
- Department of Health (public health)

- Departiment of Chemistry {analysis)

4.8 Other Indicators of Environmental Condition

The ecological status of fauna and flora around paddy ficlds can be sufficient indicators
on enviconmental condition. Paddy ficlds are often used as feeding and resting grounds by
many bird specics. Herons and kingfishers are likely to be general indicators for environmental
condition, because the distribution covers a wide range; furthermore, those species feed mainly
on aquatic animals, Previous study (FEE in August 1997) identified that there is a large colony
of the black-crowned night-heron in the vicinity of Kerian Scheme, and this population is
recognized internationally for its size. Therefore, the ecalogical status of this species is
particularly imporiant as an environmental indicator for Kerian Scheme.

An annual bird count to estimate bird populations is relatively easy to be carried out.
The DOA currently has a program on counting pest specics as pait of IPM (e.g. surveillance
system), and many farmers and their children are involved in this program. Therefore, it 18
recommended that bird populations be estimated at least annually in cooperation with the DOA.
Furthermore, working with NGOs and local interest groups is desirable. For the counting
procedure, it is very important that the sampling technique be consistent (c.g. sampling season,
use of binoculars and group size for survey) in every year. For the details of sampling
methods of birds and/or any wildlife species, it is suggested to consult with the Department of
Wwildlife and National Parks, but the DID can take responsibility for organizing a survey around
the paddy fields.

Analysis of tissue samples from representative specimens of bird and fish around the
paddy fictds can indicate the presence of pesticide residues. However, this analysis requires
cxperts and suitable laboratory facilities. Therefore, this examination is recommended to be
performed every three-year and/or when it is necessary. When several parameters of water
qualily indicate a possible accumutation of pesticide residues within an ecosystem, this analysis
is a powerful too! to examine chemical contamination. It is suggested that this analysis be
conducted in collaboration with Universities and/or research institutions when required.

The ecological status of downstream aqualic ecosystems must also be carefully
monitored. Particularly, the ecotogical status of fish species and aquatic vegetation can indicate
environmental condition. However, sampling techniques for those surveys involve some skills
(i.e. species identification, calching and vegetation sampling) compared with the bird count.
When any detrimental impacts on downstream aquatic animals ar¢ observed such as rapid
reduction in some wildlife populations and/or fish stocks, careful investigations must be taken
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place with the cooperation of various agencies. River maintenance flow as well as water
quality should be checked for this type of situation,

4.9 Mitigation Measures
(n Control of Chemical Application

The most beneficial output of the water monitoring system is to allow management of
agro-chemicals with scientifically sound water quality data. When any excessive use of agro-
chemicals is detected, it is important to scarch precisely for a possible cause. Then, appropriate
management aclions must be taken place immediately, and the DID and the DOA should play
the key role in such a process. Therefore, there must be a smooth communication network
between those departiments.

In addition, the DOA is currently encouraging the farmers to follow cstablished
cropping schedules, so that fertilizers can be used more effectively. It has been suggested that
long-lasting coated fertilizers (e.g. nitrogen) can be used to minimize adverse effects, but these
arc usually expensive. Details of the technical aspects of the fertilizer application in relation o
cropping schedules are discussed in the agricultural section of this report.

Furthermore, the DOA recommends that only readily decomposable inscecticides and
herbicides be used. Although those chemicals normatly contain toxic substances, it 1s
inevitable to use them for some circumstances, 5o that they must be used very carefully. On the
other hand, development of alternative methods to control pest populations is encouraged.
Integrated Pest Management (JPM) of the DOA seems to be an appropriate approach to
minimize adverse effects of using insecticides and herbicides.

2) Integrated Pest Management (1IPM)

Integrated Pest Management {IPM) of the DOA started mainly in the 1980s in Malaysia.
Primary function of this program is to use biotogical agents to control pesis and weeds in
agricultural practices. It also includes a surveillance system and subsidy scheme encouraging
appropriate use of pesticides. Effective use of pesticides with readily decomposable chemical
substance is also an imporlénl part of the IPM. Thercfore, this program can be a mitigation
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 methed to control pest
populations in the rice farming practice. However, it sccms that only limited data ave currently
available on its effectiveness. Before any management aciion is taken, imporiant hypotheses
must be tested statistically. This type of study must have treatment and control areas for a
direct comparison. 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 IPM.
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For example, releasing the barn owl {Tyto atba) with nest boxes around rice ficlds for
controlliing 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 populations on the rice tickds. The treatment site should be a rice field with a closed
population of rats and owls, and the ccology of those animals should be studicd to examine the

hypothesis. Basic ecological aspects that must be analyzed in this experiment are listed as
{ollows:

- 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

Furthermore, different biological agents (e.g. catfish and Muskovi ducks) to control a
varicty of pesis have been considered and introduced into some rice ficlds. Having these
animals as predators in the program, different pest specics are expected to be reduced.
However, crucial hypotheses must be tested with scientifically designed experiments before
management actions are implemented. [t is also very important to replicate the experiments,
particularly when a management program plans to be carried out in a new area,

4.10 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 products in
Malaysia is shown in the foltowing 1able. Most of these producis, except rice bran, are not
fully utilized 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. i is said that
this burning practice 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 products.

ltems Estimate (1,000 tonsfyear)
Pdddy straw 1,629.7
Paddy husk 2771
Rice bran 55.3

Total 1,962.1

{Hayakawa 1997: International Cooperation in Agriculiure and
Forestry. Vol.20, No.1+2)

Organic farming is considered as a safe and productive agricultural practice. There is a
techpique available to make compost with paddy straws, paddy husks, rice bran and chicken
dung with the aid o'feﬂ'eclive'micrOorganisms (EM). EM is a mixture of about 80 species of
naturally occurring microorganisms, which can improve soil condition and plant growth. This
is commeicially 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
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problem of labor input. Furthermore, it requires considerable space if this program is to be
economically viable.

In addition, the secondary products can be used as a type of feed for livestock.
However, catite and sheep industries of Malaysia have not developed enough to make use of
the secondary praducts. Sclf-sufficiency rate of beef is 22% as opposed to the chicken meat of

114% in Malaysia. Therefore, this consumption has a potential future use but cannot be an
ummediate option.
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Table VI-1

Eist of Malaysian wildlife species (mamauals, birds and reptiles)

classified as endangered species in the Red List of TUCN

+ Critically endangered

Classification

S_cicntiﬁc Name

Common Name

Mammalia
Inscctivora
(Soricidac) +
+
Chiroptera

(Rhinolophidac) +

(Vespertiliontdac)
Carpivora

(Felidae)

(Viverridac)
Proboscidea

(Elephantidac)
Perissodactyla

(Rhinocerotidac)

+ + 4+ +

Artiodactyla
(Bovidac)

Rodentia
{(Muridac)

Aves
Psittaciforimes

(Psittacidac)

Reptilia
Crocodylia
(Crocodylidae) +
Testudines
(Chelonidac)

{Dermochelyidae)
{Emydidae}
+

Chimarrogale hautu
Chimarrogale phaeina
Crocidura malayana
Suncus ater

Hipposideros nequam
Hesperaptenus doriae

Panthera Higris
Cynogale benettii

Flephas maximus

Dicerorliinus sumatrensis

Dicerorhinus s. harrissoni
Dicerorhinus s. sunmalrensis

Rhinoceros s. sondaicus

Bos javanicus

Capricornis §. sSumalraensis

Maxomys alticola
Maxomys baeodon

Rartus baluensis

Tanygnaihus lucionensis

Crocodylus sianensis

Chelonia mydas
Eretmochelys imbricata
Lepidochelys olivacea
Denmochelys coriacea
Batagur baska
Callagur borneoensis

Malaysian water shrew
Bornco water shrew

Black shrew

Tiger
Otter-civet

Asian elephant

Sumatran thinoceros

Banteng
Sumalran scrow

Bluc-naped parrot

Siamesc crocodile

Green tuitle
Hawksbill tartle
Olive ridley
Leatherback wirtle
River terrapin
Painted terrapin
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Cutegory

Table VI-21 Ewnvironmental eheck-list of the International Commission
on {rrigation and Drainage {ICID)

Chegk Ttems

Level of impacts

o5y

Hydrol

1-1 Bow flow regime
12 FHood regine

13 Operation of dams
1-4 Fatf of water table
1-5 Rise of water 1ohle

wery kely

Positive Impact
possible

¢

No lmpuact

tikely

i

Segative
Impac:

i, | Positive impact!
-

Pollution

2-) Sotute dispersion
2.2 Toxic subslances
2-3 Organic polieting
2-4 Anaerobic effects
2-5 Gas emissions

Soils

1.4 Soad satiniry

3.2 Sofl properties

3.3 Saline groundwarer
34 Ssline drain:;g-.‘ '
3-5 Saliac intrusion

Sediments

4-1 Local cronc-n

1.2 mecriand effect
4-3 River murpl‘c.]ogg
4-4 Channet-rcgime
-4.—5 Sea‘.m;r{t:‘u.ioh
16 Es!uir;' erosion

Ecology

51 Project lands

5-2 Water bodies

5- 3 Sutmundmg arem
54 Valleys & shorcs
5-5 We;land~& pla ins
5-6 Rare 8
5 7 Amlm! m:gta\‘:on
5.8 hah.ial industry

*'es

B P B T B R P i o

Socio-economic

.6 SWomensmle o

6-1 Population change

6:2 locome & ameaity
6-3 Human migration
64 Resettkrnen!

legs_gf_\-alue o
& 8 Regional ¢ eﬂecls
5 -9 User :rf;g)h o_:mem

6-10 Recreation

RS

F A T R A

>

Health

71 Waxcf & samtauon
-2 Habltaﬂon
7 3 Hcallh -semces o
7 4Num:|0n o
? 5 Re!ocauoﬁ -e'f_feﬂ
7-6 D:sease eco!ogy
7 7 Bisease hosts h
‘J 8 Dn s comro!ﬁ
7 9 Oxhcr h;uards B

N N LT

Imbalance

81 Pests & weeds

3 2 Amma! dlseasea ) _

8-37139‘ _uc eeds

8 4 Suuci,_
S 5 An;ma! :mh:dan\es

Total Number

Bl w2
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LEGEND
[ Mangrove

s Weiand (Not~10)
1 Pantai Aceh £300 hay
2 Balik Puelau Forest Reserve {165 ha)
3 Kuala Kurae §250 ha)
4 Mutang Forest Reseve (40,711 ha)
§  Telok Intan Swamp Forest (4,050 hw
6 Runghup Peniasula {1,000 ha)
1 Melintang Swalnp Forest {45,000 ha)
- 8 Tumpat Lagoon {1.000 ha}
’ 9 Sungai Golok Melalcuca Swoamp {1,020 ha)
10 Telong Melaleoca Swamp {£0.000 hay

Fig. VI-1 Locations of Mangrove Forests and Major
Wetlands around the Study Areas
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Condition lYes

I

Environmental Quality (Prescenbed Activities)

(Environmental lmpact Assessment) Order 1987

** Consultation with Department of Environment on Terms of Reference

Flg. VI-2 Environmental Impact Assessment Procedure in Malaysia
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VII. COST ESTIMATE

1. INTRODUCTION

This Annex explains the detail of project cost estimates in the master plan study for five
granary scheme, namely IADP Pulau Pinang Scheme, JADP Kerian/Sungai Manik Scheme,
IADP Secberang Perak Scheme, IADP Kemasin/Semerak Scheme and JADP Ketara (Besut)
Scheme, and those in the feasibility study for the selected three schemes comprising of Kerian,
Besul and Pulaw Pinang Schemes. The project cost consists of the rehabilitation and
improvement works for system infrastructures, those for in-ficld infrastructures, establishment
of water management and monitoring facilities and training of water user's group.

2. BASIC CONDITIONS AND ASSUMPTIONS

For estimate of the Project Costs, it was assumed that domestic products and services in
Malaysia would be used in accordance with the Malaysian governmental policy. Reference
construction cost was oblained through unil cost analyses based on tender docunents for
similar construction projects in and around the Project areas as well as the Government
Standard Price published by DID. Construction prices were updated up to Oct. 1997 level by
multiplying Consumer Price Index published by Central Bank of Malaysia and Statistics
Department.

Project cost is broadly divided into 1) initial investment cost, 2) replacement cost and 3)
O&M cost. Initial investment cost is further divided into direct construction cost, physical
contingency, engineering cost, administration and management cost and the cost for installation
of electric devices such as computer hardware and software for modernization of water
management systerm.

3.  UNIT PRICE ANALYSIS

Unil cost of manpower and materials for the respective works of the projects are
surveyed and estimated, as mentioncd in the preceding paragraph, based on the contract prices
of similar works taken from irrigation schemes such as Muda in TADP Pulau Pinang, Besut in
Terrenganu as well as the Government Standard Price issued by DID in 1993. Consumer Price
Index issued by the Central Bank of Malaysia and Statistics Department was used for updating
prices up to Oct., 1997 level. The updated unit prices of manpower and the respective works
are tabulated and shown as in Table VII-1 for the west coast schemes and in Table VIi-2 for the
east coast schemes.

4. PROJECT WORKS

Direct construction cost was estimated for the following work Items for the each
granary scheme :
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() Kerian Scheme

(a} System Infrastructure

Concrete lining of canals: - main canal 62km, secondary 40km including
desilting,

Provision of check structures: -7nos. on main canal and 8 nos. on sccondary
canal

Repair of damaged structures; - replacement of diversion gates, 16 nos,,
replacement of gate spindle, 2nos.

Construction and repair of drainage control gates: - tidal gates, 2nos., control
structures, 120 nos.,

Desilting: - apprm(umlcly 580km,

Construction of bund: - approxnnalcly 153km,

Construction of new drains: - approximately 17km,

Installation of drainage pumps: - 10nos

Asphalt pavement along main canals, approximately 40km,

Widening, approximately 100k along tertiary canals

(b} In -ficld Infrastructurcs

Land leveling ‘
Construction of In-field canal
Provision of control boxes

(¢} Water Management Facilities tinked to Telemetry/Telecontro} System

5 key control points

3 second control points

7 key monitoring points

8 second monitoring points
13 third monitoring points

Installation of rain gauge

Jalan Bharu, Alor Panchor, FCD Simpang Empat and Bukit Merah

(2) Besul Scheme

(a) System Infrasiructure

Replacement of Angga Barrage,

Repair of gates for Besut Barrage,

Congrete lining of canals: -main canal, 4.4km, secondary, 16. 9km and 3km for
tertiary canals,

Raise of concrete lining: -8.8km along main canals and 2km for secondary canals,
Provision of check structures: -5 nos. on main canal and one on secondary canal,
Repair of damaged struclures:- 74 nos..

Construction of comeat structures, 15 nos.,

Desilting:- approximately 16 km.

Asphalt pavement along main canals, approximately 8 km,

Widening and laterite pavement , 27km along tertiary canals.
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(3

(4)

{b) In -ficld Infrastructures

Land leveling,
Construction of In-field canal,
Provision of control boxes ,

(¢) Water Management Facilities linked to Telemetry/Telecontrol System

3 key conlrol points,

2 second contro! points,

4 key moniloring points,

5 sccond monitoring points,
19 third monitoring poims.

Installation of rain gauge

Besut Barrage, Point O on Besut Main Canal, Point R on Angga Main Canal

Pulau Pinang Scheme

(@) Systein Infrastructure

Concretc lining of canals: - main canal, 35km, sccondary, 79km including
desilting,

Provision of check structures: -6 nos. on main canal and 12 nos. on secondary
canal, '

Repair of damaged structures: - replacement of two diversion gates,

Desilting:- approximately 30 km for tertiary canal.

Asphalt pavement along main canals, approximately 11 km,

Widening, 100km along tertiary canals.

(b) In -field Infrastructures

Land tevelling,
Construction of In-ficld canat,
Provision of contral boxes,

(c) Water Management Facilities linked to Telemetry/Telecontrol System

7 key contro! points,

4 second control points,

8 key monitoring points,

8 second monitoring points,
13 third monitoring points.

Installation of rain gauge

R 5503034, Pinang Tunggal Pump Station, Padang Cempedak Pump Station and
diversion point of TA 2 of Sungai Kulim Sub-Scheme

Sungai Manik Scheme

(a) System Infrastructure

Construction of sand settling basin at intake,
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- Concrete lining of canals(secondary and teriary)

- Construction of check structures, road crossing, repair of damaged structures,
- Desilting of drainage canals, and

- Pavement and widening of farm roads.

(b} In -ficld Tnfrastructures

- Land levelling,
- Construction of In-field canal,
- Provision of control boxes,

(c) Water Management Facilities linked to Telemetry/Telecontrol System

. Installation of water Icvel monitoring facility at downstream of intake, diversion
work on left main canal and other primary points on main and secondary canals,

- Rainfall gauge at two represcntative poinls in the scheme area, and

- Installation of remote control system for primary gates.

{5 Scberang Perak Scheme

(a) System Infrastructure

- Desilling and reshaping of main canals and distributary canals,
- Conerete lining of canals (secondary and tertiary),

- Construction of check structures, spillway and repair of damaged structures,repair
of damaged structures,

- Desilting of drainage canals, and
- Pavement and widening of farm roads.

(b) In -field Infrastructures
- Land levelling,

- Construction of In-field canal,
- Provision of control boxes,

{c) Water Management Facilities linked to Telemetry/T elecontrol System
- Installation of telecontrol system for primary gates includiﬁg mortorization of

inake gates, bifurcation gates,

- Installation of water leve! gauges at primary points in the scheme area, and
- Instaltation of rainfall stations at two representative points in the area.

{6) Kemasin/Semerak Scheme

{a) System Infrastructure

- Repair of damaged structures,
- Desilting of drainage canals, and _
- Pavement and widening of farm roads(along tertiary canals}
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(b} In -fictd Infrastructures

- Land levelling,
- Construction of [n-field canal,
- Provision of control boxes,

(c) Water Management Facilities linked to Telemetry/Telecontrol System

- Instaltation of water level gauges at primary points in the scheme area, and
- TInstallation of rainfall stations at two representative points in the arca.

5. COST ESTIMATE
5.1 Cost Estimate for Master Plan Study

5.1.1 Initial Investment Cost

As was stated in Section 2, initial investment cost comprises direct construction cost,
physicat contingency (15% of direct construction cosl), enginecring cost (10% of direct
construction cost), administration and management cost (5% of direct construction cost).
Dircct construction cost mainly covers lining of selected canals, improvement of irrigation
refated structuges, drainage facilities and farm roads, and establishment of water
management/monitoring facilities. Engincering cost comprise remuneration for expatriate and
local consultants/stuff and administration cost covers office running and maintenance cost
including procurement of equipment required in the project office. Water
management/monitoring facilities comprise hardware and software for telecontrol and telemetry
systems.

Initial investment cost for five schemes is tabulated as follows and the details are shown
in Table VII-3 to Table VII-7:

unit : (L.O0O RM)

Initial investment cost

scheme System infra__ In-field infra _ Water manageimnent  Total
Pulau Pinang 32,060 4,316 10,307 46,633
Kerian 78,379 21,881 15,499 115,759
Sungai Manik 28,198 2,511 6,385 37,494
Seberang Perak 20,288 1,814 8,985 31,087
Kemasin/Semerak 1,700 361 1,651 4,212
Besut 26,796 2,435 4.447 31,678

Note : The above infrastructure cost in Kemasin/Semerak covers works only for
Jelawai Rusa and Kemasin Hilir sub-scheme.
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5.1.2 Replacement and O&M Cost

For successful achievement of modernization of water management system, itis
inevitable to keep suitable condition of irrigation infrastructures. Therefore, taking into
consideration of deterioration of irrigation structures due to passage of time, replacement cost,
which covers 20% of initial construction cost, was assumed to be appropriated every 20 years.
While, for replacenicnt cost for waler management / monitoring system, initial equipment cost
is applicd every 10 years, O&M costs which are expected to occur cvery year are estimated at
RM 304 /masyear for infrastructures and RM 250,000 /ycar for water management sysiem. The
resull for each scheme is summarized as follows:

unit_: (1,000 RM) _

Replacement cost

Tnfrastroctures

fevery 20 yoars) |

Water managaimnent

(cvery 10 years)

O & M cost per year

Pulau Pinang 7,275 7,928 3,16%
Kerian 20,053 11,922 1,412
Sungai Manik 6,222 5,053 2,171
Seberang Perak 4,420 7,111 2,897
Kemasin/Semerak 512 1,270 150
Besut 5.846 3.421 1.820

Note : The above replacement and O&M costs for infrastructores in Kemasin/Semerak

cover those only for Jelawat Rusa and Kemasin Hilir sub-scheme.

5.1.3 Training Cost for Water Users' Group

Training for Water users' groups, which are to be formatted in this works, will be
planned at both off-site (National Water Management Training Center) and on-sites. The
former is executed on 2 leaders from each group for three years and the latter is done on all

members of groups for five years. The training cost is summarized betow :

unig : {RM)
Cost

scheme Number of group  Off-site On-site Totat
Putau Pinang 125 300,000 73,010 373,010
Kerian 84 201,600 134,850 336,450
Sungai Manik 36 86,400 40,300 126,700
Seberang Perak 20 48,000 23,330 71,330
Kemasin/Semerak 39 93,600 118,890 212,490
Besut 30 72,000 30,540 102.540
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5.2 Cosl Estimate for Feasibility Study in Sctected Three Schemes
5.2.1 Kerian Scheme

(1) Data for Project Cost Estimate

Unit Prices of the respective works of Kerian Scheme are estimated based on the
contract prices of similar works taken from Muda Irrigation Scheme in IADP Pulau Pinang
which is adjacent to Kerian Scheme area and 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 Oct., 1997 level.

(2) Initial Investment Cost

Tnitia! investinent costs for the scheme, which is divided into the works for system
infrastructure, in-field infrastructure and water management / monitoring facilities, comprise
direct construction cost, physical contingency (15% of direct construction cost), engineering
cost {10% of direct construction cost}, administration and management cost {5% of direct
construction cost). Those are sumamarized below and the details arc given in Table VII-8 to
Table VIt-11.

{Uniy : RM)
Irem Direct cost Contingency,engincering  Total
_ administration cost. —
System infrastructure 64,422 600 19,326,600 83,748,600
In-field inflvastructure 19,249,100 5,774,800 25,023,900
Water management 1$.924.100 3,571,500 15,501,600
Total 95,595,200 28678500 124.274.100

3 Replaccment and O &M Cost

20% of initial construction cost every 20 years is adopted for replacement cost of
infrastructures. For replacement cost for water management / monitoring system, initial
equipment cost is applied every 10 years. O&M costs which are expected to occur every year
are estimated at RM 325 /hajyear for infrastructures and RM 250,000 /year for water
management system. The replacement and O & M costs for the scheme is summarized as
follows: '

ViL-7



— [tem i Cosh
Replacement cosl
- Infrastiucture {cvery 20 years) 21,154

- Water manageinentmonitoring (every 10 years) 11,924

D& Mcost (annual) 1843

(4)  TFraining Cost for Water Uscrs’ Group

‘Fraining for 84 water users’ groups, which are to be formatted in this works, will be
planned at both off-site (National Water Management Training Center) and on-sites. The
former is executed for three years and 2 leaders from each group paiticipate. The latier is done
on all mernbers of groups for five years. The costs are cstimated at RM 336,450 consisting of
RM 201,600 for off-sitc training and RM 134,850 for on-site training. The details are given in
Table VII-12.

5.2.2 Besut Scheme

" Data for Project Cost Estimate

Unit Prices of the respective works of Besut Scheme are estimated based on the contract
prices of similar works taken from Besut Irrigation Project in Terrenganu as well as the
Government Price Schedule issued in 1993. Consuiner Price Index issued by the Central Bank
of Malaysia and Statistics Department was used for updating prices to Ocl., 1997 level.

{2) Initial Investment Cost

Initial investment costs for the scheme, which is divided into the works for system
infrastructure, in-field infrastructure and water management / monitoring facilities, comprise
direct construction cost, physical contingency (15% of direct construction cost), engineering
cost (10% of direct construction cost), administration and management cost (5% of direct
construction cost). ‘Those are summarized below and shown in Table VII-13 to Table VII-16.

{Unit : RM)
Item Direct cost Contingency.engineering . Total
administeation cost
System infrastructure 21,460,600 6,418,200 27.898,8000
In-field infrastructure 1,874,300 562,200 2,436,500
Water management 3.421.000 1.026,500 4,447,500
Total 26.755.900 $.026.500 34,782.300
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(3) Reptacement 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 { wionitoring system, initial
cquipment cost is applicd every 10 years. O&M costs which are expected to occur every year
arc estimated at RM 257 /Matyear for infrastructure and RM 250,000 /ycar for waler

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

e (Unit ; 1,000 RM)

Item Cost

Replacement cost

- Infrastructure (every 20 years) 6,068
- Water management/monitoring (every 10 years) 3421
0O & M cost (annual) 1.577

(4) Training Cost for Water Users' Group

Training for 30 water users’ groups, which have been formatted, will be planned at
hoth off-site (National Water Management Training Center) and on-sites. The former is
executed for three years and 2 leaders from each group participate. The tatter is carried out on
all members of groups for five years. The costs are estimated at RM 102,540 consisting of RM

72,000 for off-site training and RM 30,540 for on-site training. The details are shown in Table
VII-18.

5.2.3 Pulau Pinang Scheme

H Data for Project Cost Estimate

Unit Prices of the respective works of Pulau Pinang Scheme are estimaled based on the
contract prices of similar works taken from Muda Irrigation Project in Pulau Pinang as well as
the Government Price Schedule issued in 1993. Consumer Price Index issued by the Central
Bank of Mataysia and Statistics Department was used for updating prices to Oct., 1997 level.

(2) Initial Investment Cost

Initial investment costs for the scheme, which is divided into the works for system
infrastructure, in-field infrastructure and water management / monitoring facilities, comprise
direct construction cost, physical contingency (15% of direct construction cost), engineering
cost (10% of direct construction cost), administration and management cost (5% of direct
construction cost). Those are summarized below and shown in Table VII-18 to Table VII-21.
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AU i RMD)

Ttem Birect cost Contingency,engincering  Total

e ___administration cost_

Systen infrastruciure 26,034,700 7.8310,400 33,845,100
In-field infrastructure 3,320,800 996,200 4,317,000

oo Water managemend 7929900 2,379.300 10,309,200

o Total 17285400 11,185,900 48,471,300

{(3) Replacement Cost and O & M Cost

Replacement cost of infrastiuctures is estimated at 20% of inittal construction cost every
20 years. While, for replacement cost of waler management / monittoring system, initial
cquipment cost is applied every 10 years. O&M costs, which are expectled to occur every year,
are estimated al RM 299 /hadyear in Sungai Muda sub-scheme, RM 425 /ha/year in Pinang
Tunggal sub-scheme, RM 380 /Mhafyear in Sungai Jarak sub-scheme and RM 525 /hafyear in
Sungai Kulim sub-scheme. Morcover, RM 250,000 /year is applicd to management cost for

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

- {Unit : 1,000 RM

Item Cost
Replaccment cost
- Infrastructure (evory 20 years) 7,632
- Water management/monitoring (every 10 years) 7,930
O & M cost (anpual) 3,584

4) Training Cost for Water Users' Group

Training for 125 water users’ groups, which are to be formatted in this works, will be
planncd at both off-site (National Water Management Training Center) and on-sites. The
former is executed for three years with participation of 2 teaders from each group. The latter is
carried out on all members of groups for five years. The cosls are estimated at RM 373,10
consisting of RM 300,000 for off-site training and RM 73,010 for on-site training. The details
are given in Table V122,

Breakdown of cost estimates in the respective work item are given in Table VII-23 to
Table 28 for the system infrastructures, in Table VII-29 for the in-ﬁ_eld infrastructures, in Table
VII-30 to Table VII-42 for the water management system, in Table VII-43 to Table VIL-44 for

the irrigation monitoring and feedback system and in Table VII-45 to Table VII-47 for the
training of water users' group. '
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Table VII-4  Improvement Cost for System Infrastructure (1/2)

Kerian Scheme

~ WorkTtem

{Master Plan)

Construction Cost (RM)

b. Direct Cost

Concrete Lining of Canals 42,972,000

~ Improvement of Drainage Facilitics 13,089,000
Improvement of Farm Roads 3,759,000
Improvement of Related Structures 471,000
Total 60,291,000

2. Physical Contingency 0,044,000
3. Engineering Cost 6,029,000
4. "Administratton Cost 3,015,000
Grand Total 78,379,000

Besut Scheme

Work ltem

Construction Cosl (RM)

1. Direct Cost

Replaccment 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
Improvement of Farm Roads 1,440,000
Improvement of Related Structures 1,179,000
B Total 20,612,000

2. Physical Contingency 3,092,000

3. Yngineering Cost 2,061,000

4. Administration Cost 1,031,000

Grand Total 26,796,000
Putau Pinang Scheme _ P
Work Hem Construction Cost (RM)

1. Direct Cost ) -
Concrete Lining of Canals 22,473,000
Improvement of Drainage Facilitics 99,000
Improvement of Farm Roads 1,860,000]
Improvemeat of Related Structures 230,000|

Total 24,662,000| -

2. Physical Contingency 3,609,000

3. Engineering Cost 2,466,000

4. Administration Cost 1,233,000

Grand Total 32,060,000
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Table VII-4  Improvement Cost for System Infrastructure (2/2)
{Master Plan)

Sungai Manik Scheme

“Work Item Consiruction Cost (RM)
1. Direct Cost
Construction of Scittling Basin 113,000
Concrete Lining of Canals - 18,600,000
Improvement of Drainage Facilitics 74,000
Improvement of Farm Roads ) 2,095,000
Improvement of Related Structures 808,000
Total 21,690,000
2. Physical Contingency 3,254,600
3. Engincering Cost 2,169,000
4. Administration Cost B 1,085,000
Grand Tota!l 28,198,000
Seberang Perak Scheme
Work Item Construction Cost (RM)

1. Direct Cost”

Conceete Lining of Canals 10,253,000
Desilting of lirigation 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. Engincering Cost 1,561,000

4. Administration Cost 780,000

Grand Total 20,288,000
Kemasin/Semerak Scheme
o Work Item 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 Structures 153,000

. Total 1,308,000

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 VII-5 Twmprovement Cost for In-fickd Infrastructure (1/2)

Kerian S_chcmc

{(Master I'lan)

Work ftem

Direct Cost

Construction Cost (RM)

Land Leveling 5,700,000
Inficld Channel T B 064,000
Control Box 508,000
Tramline o 9,659,000
Total 16,831,000

2. Physical Contingency 2,525,000
3. Engincering Cost 1,683,000
4. Administration Cost 842,600
Grand Toial 21,881,000

Besut Scheme

Waork Item

Construction Cosl (RM)

1. Direct Cost
Land Leveling 1,443,000
Inficld Channel 244,000
Control Box 186,000
Total 1,873,000
2. Physical Contingency 281,000
3. Engineering Cost 187,000
4. Administration Cost 94,600
Grand Total 2,435,000

Pulau Pinang Scheme

Work Item

Consiruction Cost (RM)

1. Direct Cost T
Land Leveling 2,665,000
Infield Channel 451,000
Control Box 204,000

Total 3,320,000

2. Physical Contingency 498,000

3. Engineering Cosl 332,000

4. Administration Cost 166,000

Grand Total 4,316,000
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Table VII-5 [mprovement Cost for In-field Tnfrastructure (2/2)

(Master Plan)

Sungai Manik Scheme

“Work Itiem

1. Direct Cost’

i Construction Cost (RM) #

Land Leveling T 1,793,000]
[nficld Channel - 37,000
Contrel Box ) 139,000
Total 2,239,000

2. Physical Contingency B 336,000
3. Engincering Cost i 224,000
4. Administration Cost i 112,000
Grand Total 291 1,600

Seherang Perak Scheme

Woaork Item

Construction Cost (RM)

1. Direct Cost

L.and Leveling 1,118,000
Inficld Channel 190,000
Controt Box 87,000
Total 1,395,000

2. Physical Contingency 209,000
3. Engineering Cost 140,000
4. Administration Coslt 70,000
Grand Total 1,814,000

Kemasin/Semerak Scheme

Work [tem

Construction Cost (RM)

1. Direct Cost

Land Leveling 510,000
Inficld Channel 87,000
Control Box 66,000
Total 663,000

2. Physical Contingency 99,000
3. Engineering Cosl 66,000
4. Administration Cost 33,600
Grand Total 861,000

VIE-T - 1
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Table VH-7 Cost for Establishiment of Monitoring Feedback Syslem
(Master Man)

Name of Scheme Direct Cost |[Physical tagincering  |Administeation
Contingency  |Cosl Cost _Total
Kerian 668,600 100,300 66,900 33,500 £69,300]
Besul 109,800 1065000 71,000 35,500 922,800
Pulau Pinang 107,600 106,200 70,500 35400] 920,000
Sp. Manik 468,900 70,400 46,900 23,500 609,700
Sh. Perak 664,200 99,700 66,500 33,300 863,700
Kemasin/Semerak 631,700 94,800 63,200 31,600 821,300'
YIH-T-13



3

Tabte VII-8 Tmprovement Cost for System Enlrastracture

(F/S for Kerian %hcmc)
B ka lt«. m ig;_ T '

~_ Construction Cosi (RM) |

EB

wmacen T T o
Concrete Liring of Canals - B 45,233,400
" Improvement of Drainage Facilities o 14,542,400
~Tprovement of Fasm  Roads - 4,176,000
[mproumgnlrc\f Retated Stouctores - ) 470.200
Total o 64,422,000
—"ﬁﬁgi_x—.ff onlingeRcy 9,663,300
Engineering Cost - i ~ 6,442,200]
Administration Cost I 3221100
| T GrandTotal 83,748 600

Table VIE-9 Improvement Cost for In-fiel
(F/S for Kerian Scheme)

d Infrastructure

Work | [tem T Constreetion Cost (RM)
1. Dircct Cost

| T.and Leveling 5,700,600
| fofield Chaonel 965,000
" Control Box B 509,000

Traniline _ i 12,074,500

Total R 19,249,100

2. Physical Conlingency 2,887,400
3. Engineering Cost . - 1,924,500
4. Adnmustnuon Cosi B 962,500
[ Grand Total 25,023,900

Table VH-10 Cost for Establishment of TM/TC System

(F/S for Kerian Scheme)

Work ltem

1. Direct Cost
Ceantral S1ation

Construciion Cost (RM)

i} 266,300]
Repeater Station 38,700
Water Level Gauge inc. RTU 1,213,000
Rainfall Gauge inc. RTU ) 43,400
Remaote Gate/ Punip 9.694,100

T - Total 11,255,500
2. Physical Contingency L B 1,688,400
3. Engineering Cost 1,125,600
4. Administration Cost 562,800

Grand Total _ 14,632,300

Table V1I-11 Ceost for Fstablishment of Monitoring Feedback System

{F/S for Kerian Scheme)

Work Ttem | Construction Cost (RM)
1. Direct Cost

[ Master Station 227,000

Player & TV 355,000

Additional TV 6,000

Wiring 58,300
MOA, DID & DOA HQ 21,800|

Total 668,600

2. Physical Contingency 100,300

3. Engincering Cost 66,900

4. Administration Coslt 33,500

5 Grand Total §69,300
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Tahle VIE-12

Olf-Site Fraining

Training Cost for Water Users' Group

(Kerian Scheme)

WUGs | Total WUG | Training day Unit Total
Compartment Leaders per Leader  |RM/day/person Cost
(Nos) » (RM)
Compartment A&B 20 40 3 400 48,000
Compartment C 4 8 3 400 9,600
Compartment D 17 34 3 400 40,800
Compartment E&F 22 44 3 400 52,800
Compartment G&H 21 42 3 400 50,400
Total 84 168 201,600
On-Site Training
Farmers| WUGs Training day Unit Total
Compariment pee farmer  |RM/day/person Cost
(Nos) (Nos) (RM)
Compartment A&B 20 2 3
Compartment C 4 2 5
Comgaitment D 17 2 5
Compartment E&F py) 2 s
Compartinent G&H 21 2 5
Total 13,485 84 134,850}
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Table VH-13 Impraovement Cost for System Infrastructure

(K4S for Besut ‘?cheme)

. Work Tiem | Consiruciion Cost (RM) ]
1. Direct Cost _______7 _ ]
Replacement of Besut Bagsrage Gates . 8,0006,000)

" Construction of New Angga Barrage 1 1,800,600
~Concrete Lining of Canals ) 8.509.200
_Teprovement of Drainage Facilities L 333,300
| Tmprovement of Farm Roads I 14393500
Impravement of Ral@ted Strntures o 1,178.600
ot ’ - 31460600

2. Physical Contingeacy e 3,219,100
3. Engineciing Cost L 2,146,100
4. Administration Cost _ 1,073,000
L  GrandTotal B 27,898,800,

Table VII-td Improvement Cost for In-ficld Infrastructure
(F/S for Besut Scheme)

Work liem Consteuction Cost (RM)
1. Direct Cost -

Land Leveling o 1,443,300
Inficid Channel O 244,700
" Control Box o 186,300
Total N 1.874,300
2. Physical Contingency i e 281,100
3. EnpineeringCost 187,400
1. Administraticn Cosl o 93,700
Grand Total B 2,336,500

Table VII-15 Cost for Establishment of TM/FVC System
{F/S for Besut Scheme)

[ ~ Work Item Construction Cost (RM)
b Direct Cost -
Central Station - Tnstalled in Pilol Project
Repeater Station 0
Water Level Gauge inc. RTU 974,900/
Rainfall Gauge inc. RTU 23,300
Remote Gate/ Pump 1,712,100
T Total 2,711,200

2. Physical Contingency 406,700

3. Engineening Cost 271,200

4. Administration Cost 135,600

Grand Total 3,524,700
Table VI1-16 Cost for Establishment of Monitoring Feedback System
(F/S for Besut Scheme)
Work Ttem Construction Cost {RM)

1. Direct Cost R
Master Station 227,000
Player & TV 390,500
Additional TV 8,000
Wiring 62,500
MOA, DID & DOA HQ 21,800

Total 709,800

2. Physical Conlingency 106,500

3. Bngincening Cost 71,000

4. Administration Cost 35,500

Grand Total 922,800
YIE-T-16




Table VI{-17

(Besut Scheme)

Training Cost for Water Users' Group

_Qfl‘-Sitc Training L
WUGs | Total WUG | Fraining day Unit Total
Compartiment l.eaders per Leader  |RM/day/persen Cost
| (Nos) (RAD)
Compastment | ] 16 3 400 19,200
Comparimicnt 2 5 10 3 400 £2,000
Compartment 3 8 16 3 400 19,200
Compaitment 4 9 18 3 400 21,600
Total 30 60 12,000
On-Site Training
Farmers WUGs Training day Unit Total
Compariment per farmer  |RM/day/person Cost
{Nos}) (Nos) (RM)
Compartment } 659 8 2 5 6,590
Compartiment 2 509 5 2 5 5,090
Compariment 3 858 8 2 5 8,580
Compartment 4 1,028 9 2 5 10,280
Total 3,054 30 30,540
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Table VI{-18 Tmprovement Cost for System Infrastructure
{¥7S for Pulau Pinang Scheme)

Work fiem

Construction Cost (RM)

1, Direct Cost 1 -
Concrete Lining of Canals __  23,640,100]
Improvement of Drainage Facihities ___,,, 68400
Improvement of Farm Roads 066,500
Treprovemicnt of Related Struclures ) 229,700}

Total ) _26,034,700]

2. Physical Contingency o 3,905,200

3. Engineering Cost - 2,603,500

4. Administration Cost 3 1,301,700

L Grand Total L 33,845,100]

Table VII-1% lmprovement Cost for In-field Infrastructure
(F/S for Putau Pinang Scheme)

Work Item Construction Cost (RM) |

1. Direct Cost
Land Leveling o i 2,663,100
Infield Channel 451,500
Control Box 204,200
Total B 1 3,320,800
2. Physical Contingency _ 498,100
3. Engincering Cost 332,100
4, Administration Cost 165,000
Grand Total 4,317,000

Table VII-20 Cost for Establishment of TM/TC System
(F/S for Pulau Pinang Scheme)

Work Item

Construction Cost (RM)

1. Direct Cost
Central Station 266,300
Repeater Station 0
Water Level Gauge ing. RTU 1,344,600
Rainfall Gauge inc. RTU 29,200
Remote Gate/ Pump 5,582,200
Total 7,222,300
2. Physical Conlingency 1,083,400
3. Engineering Cost 722,300
4. Administration Cost o 361,200
Grand Total 9,389,200

Table V11-21 Cost for Establishment of Monitoring Feedback System
{¥'/S for Pulau Pinang Scheme)
Work {tem Construction Cost {(RM)

I. Dircct Cost
Master Station 227,000
Player & TV 390,500
Additionat TV - 6,000
Wiring 62,300
MOA, DID & DOA HQ - 21,800
Total 707,600
2. Physical Contingency 106,200
3. Engincering Cost 70,800
4. Administeation Cost 35400
| Grand Total 920,000
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‘Table VII-22

Off-Site 'I‘mining_

Training Cost for Water Users' Group

(Pulau Pinang Scheme)

WLUGs | Total WUG | Training day Unit Tatal
Blocks Lcaders per Leader  [RM/day/person Cost
_ N (Nos) ] (RN
Sungai Muda 105 210 3 400 252,000
Sungai Kulim 10 20 3 400 24,000
Pinang Tunggal 1 14 3 400 16,800
Padang Menora 3 6 3 400 7,200
& Pokok Tampang
Total 125 250 300,000
On-Site Training
Farmers WUGs Training day Unit Total
Blocks per farmer  |RM/day/person Cost
{Nos) (Nos) (RDM)
Sungai Muda 105 2 5
Sungai Kulim 10 2 5
Pinang Tunggal 7 2 5
Padang Menora 3 2 5
& Pokok Tampang
Total 7,301 125 73,010
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