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Upgrading of irrigation schemes in Balik Pulau
and Seberang Perai, Pulau Pinang

We have pleasure in submitting herewith our Inception Report
for the above study. As requesied by the Technical Committee the Report
contains separate sections on Balik Pulau and Seberang Perai, although
the majority of the conients are common to both areas., For this reason
the suggestion to produce iwo separate reporis was not adopted.

The contents list and details of proposed sample areas were
tabled at the Technical Committee meeting held on 16th March 1981, After
that date we proceeded to finalise the report;in the period since we have not
received any further comments or instructions from the Committee.
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LIST OF CONVERSION UNITS

Throughout this report the fps (foot, pound, second) system

of weights and measures has been used.

Abbreviations used are listed below together with equivalent

units in the metric system,

MS = Malaysian dollar (ringgit)
1 inch (in) = 25,4 millimetres (mm)

1 foot (ft) = 0.305 metre (m)

1 mile = 1.6 kilometre (km)

n

1 square foot (sq ft) 0.093 square metre (mz)

1 acre = 0.405 hectare (ha)

1 square mile (sq mile) 2.59 square kilometres (km?2)

or 259 ha
1 ton - 1.016 tonne
1 chain = 66 ft = 20.1m
1 gantang = 5,6 1b - 2,5 kg

100 gantang/acre = 0.63 tonnes/ha
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THE NEED FOR THE STUDY

The study area

The study area consists of mainly agricultural lands in all
the three districts of Seberang Perai and in the South-West district
of Penang Island. In the Butterworth-Bukit Mertajam area and in
the southern half of Penang Island the study area is dominated by

urban and industrial development.

Figure 1 shows the location of the irrigation and drainage
schemes to be studied and their relation to these urban and industrial

centres and the road system.

Urban and industrial development

The need for upgrading existing irrigation and drainage
schemes becomes apparent when the existing and proposed develop-
ment of the State of Penang is considered. Based on the 1980 census
and growth since that time, the population of the state is nearly one
mzlhon Outside Kuala Lumpur conurbation, with a forecast population
of 1. 35 million,2this represents the biggest concentration of population

in Malaysia and reflects the growing industrial importance of the area.

The state's potential for attracting new industries,
particularly in the fields of electronic component assembly and light
engineering generally, has been enhanced by the development of the
international airport at Bayan Lepas, some 10 miles south of George-
town. Because of the facilities and infrastructure already available
in development terms, the island has been likened to Hong Kong and
Singapore with the added advantage that at present industrial labour
is cheaper; industries that automatically looked to Hong Kong and
Singapore as a good manufacturing base are now looking increasingly
to Penang. -

1,25 list of references is included at the end of the report,
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Future development

The development of the state is being given a further boost
by the construction of a toll bridge linking the island with the main~-
land and by the construction of a motorway running southwards to
Kuala Lumpur and Johor and northwards to Alor Setar., Such a road
system will mean that Penang will be within 4 to 5 hours driving time

from the capital.

The west side of the iéland and the town of Balik Pulau will
also become more accessible and subject to increased development
pressure when the more direct mountain road, at present under
construction between the town and the east coast road network, is
completed. Already the labour force in the Balik Pulau area is being
attracted to work in the new industrial estates near the international
airport, and further disruption of agriculture could occur when the
new township of Pondok Upih, planned to be sited near Balik Pulauy,
is established.

On the mainland, too, the development impetus that the new
motorway and bridge will give is being recognised by the proposals

for a new conurbation between Butterworth and Bukit Mertajam.

The effects on _agriculture

The above descriptions of improved road communication
(augmenting the already excellent links by sea and air) and the
enlargement of urban communities mean that special attention must
be given to agricultural development, to raise farm incomes to match
the general prosperity of the area; it is the purpose of this study to

ascertain if sufficient such agricultural improvements are possible.
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THE OBJECTIVES

The Terms of Reference

The terms of reference state that the principal objective of
the study is "to formulate and implement proposals for the upgrading
of irrigation, drainage and access facilities for each of the irrigation
schemes in the project area, with the aim of raising efficiency,
improving farm and water management and providing the necessary
pre-conditions for increased productivity and farm incomes'". This
objective was subsequently extended to give special consideration,
in the Balik Pulau area, to the effects of competing demands for land,
water and labour from urban and industrial development. In addition
a review of tree crop areas from the drainage aspect was added,
together with increased survey input to permit the rapid completion

of design work after the feasibility stage,

Balik Pulau area

The objective for this area is to derive an agricultural plan
suitable for an area where rice growing is in serious decline, partly
due to water shortage, but mainly for social and economic reasons,
Priority is to be given to hydrological study of the Sg. Burung catch-
ment to determine the consequences to irrigation of urban development
upstream of the irrigated areas., To assist in the study an updating
of the Ministry of Agriculture's 1979 Socio-economic ssurw.'y3 is to
be carried out (the 1979 survey sampled 88 farmers, of whom 70
were growing padi at that time). Special consideration is to be given
to the whole of Balik Pulau, whose nominal padi growing acreage
is only 8% of that in the whole project. We know that there is a strong
desire by the Ministry of Agriculture to preserve an agricultural
area on Pulau Pinang, presumably this must be achieved through
voluntary means, by developing an agricultural community which is

contented and prosperous,
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2.1.

2.2

2.2.

1

Sebera.ng Perai

The objective for the great majority of the project area is
as given in 2.1.1. Special cases however occur ivhen farmland is
close to the urban development centres. Priority is to be given to
the area of the Sg. Kulim scheme, about 9, 000 acres, because it is
the worst affected by urban development and its side effects. Here
it is necessary not only to improve the agricultural, irrigation and
drainage technology, but also to reclaim abandoned areas and raise
the income and interests of the farmers through innovations and
supplementary activities (see 2. 2. 3). In the area as a whole it is
apparent from inspection, and after discussions with Federal and
State officials, that earnings in agriculture must be raised to compete
with those in industry if farmers, particularly padi farmers, are to
survive and if pé.di land is not to be abandoned and/or sold to
speculators. Measures to be investigated include enlarging of
holdings, mechanisation, formation of production co-operatives, and

supplementary activities such as livestock, horticulture.

The full text of the terms of reference is reproduced in
Appendix A; in addition to covering the main objective of improving
farmers income, the terms cover all aspects expected from an

integrated agricultural development study of the project areas.

The New Economic Policy

Although it is not referred to as such in the Terms of
Reference (TOR), we are very well aware that any measure proposed
in the study must be in line with the important principles of the New
Economic Policy (NEP). We have read the chapters of the Mid-Term
Review of the Third Malaysia Plan (TMP)4 which outline the principles
of the NEP, and progress reach with it up to December 1978. We
await with interest the text of the Fourth Malaysia Plan (FMP),
recently announced in Kuala Lumpur, to see if there are any new
aspects or changes of emphasis in the Policy.



2.2.2

2.2.

3

Eradication of poverty is the first principle of the NEP and
a matter which is obviously of primary importance for social and
humanitarian reasons. It is likewise important for the maintenance
of a flourishing agricultural sector that poverty amongst farmers
should be eliminated. The present project forms one of those devoted
to in-situ development, namely the improvement of existing
agricultural areas through introduction of more efficient farming
and irrigation practices, and through crop diversification. The field
crops of padi farmers will not normally be 'diversified' but the
potential for high return and high nutrition supplementary activities
such as orchid culture, aquaculture (fish pond), poultry and other

livestock production, is to be pursued and implemented.

The second principal of the NEP- restructuring society -
will be furthered through the agricultural improvements mentioned
above, leading to improved relative standards of living among the
farming community. Mechanisation of agriculture with the need for
a body of skilled operators and mechanical maintenance centres,
will directly help to bridge the gap between two of the principal sectors
of the community. The national policy of providing job opportunities
in industry for those from traditional farming areas appears to be
working very well already in Penang State, and the most difficult
challenge of the Integrated Agricultural Development Project is to
retain the interest and commitment of a sufficient number of men and

women to continue farming with the best possible technological help.
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THE PRESENT SITUATION
Balik Pulau

Balik Pulau town is the centre for the South-West (SW)
administrative district of Penang Island. The area covered by the
Integrated Agricultural Development Project is less than that of
the SW District, being limited to the coastal flat lands from Kg.
Pantai Acheh in the north to Sg. Pulau Betong in the south, together
with the hill catchments of the streams which flow into that area.
According to the Market Potential Study5 the project area is 21, 600
acres or about 30% of the area of Penang Island. There are two

irrigation schemes in the area:
—_Sg. Burung 1,296 acres
— Sg. Pinang 1, 486 acres

together with an area at Pantai Acheh which has been reclaimed but
not yet developed in any way (except for placing fill at a proposed
housing development). In this context, and in Ministry of Agriculture
usage, 'reclaim' means to construct a shoreline or off-shore bund
(embankment) and a minimum of landward drainage works only. Much

of the reclaimed land is still mangrove swamp.

The Sg. Burung scheme has a severe shortage of water for
padi cultivation and only some 145 acres (11%) have recently been
double-cropped. For a variety of reasons a substantial amount of
the remaining area is not cultivated at all. There is a tendency to
ascribe these situations as being due to lack of water and/or drainage
but the replies in the Socio-Economic Survey 3 on reasons for not
double-cropping indicate different reasons in 51% of cases. The
proportion of padi holdings giving only a single crop in the Balik
Pulau schemes taken together is 85% of the survey sample as compared
with only 7% in Seberang Perai North and Central Districts. (Figures
extracted from the Socio-Economic Survey will be reviewed by us later,
since sampling density by districts is not proportional to cultivated

areas, and changes may well have occurred since the survey was made
in 1979).

-B=
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5

6

The Sg. Burung catchment includes Balik Pulau town and
the sites of major housing development to the south and west of it.
The township of Pondok Upih has a certain defined area but it is
clear that private development will add greatly to this,
Urban development over a large part of the Sg. Burung catchment,
though not the hill areas, will reduce the baseflow (dry weather flow)
in the stream because run-off from an urban area has higher peaks
and steeper recession curves than is the case when covered by
vegetation. This effect will inevitably reduce the water available
for irrigation and may also though not necessarily, affect water quality

seriously.

_ The housing developments mentioned are needed to meet the
strong demands from Penang's industrial workforce a large number of
whom work in the expanding centres in the south-east of the island.
The development is in phase with the construction of a new road
crossing the hills between Relau and Balik Pulau which appears to be

nearly completed.

Well paid jobs in housing and road construction as well as
in the industrial areas have had their inevitable effect on the farm
work-force, which is understood to be seriously depleted. We are
informed that Sg. Burung is an area where indefinite continuation of
rice growing is unlikely, and high income crops are likely to be the
right choice. However we shall make calculations to find out what
acreage could in principle continue to receive enough water for double-
cropping of padi.

The Sg. Pinang irrigation scheme enjoys a larger upland
catchment for its water source than the Sg. Burung and one which,
in its lower reaches, is not at present threatened by urban develop-
ment. It is not clear however how similar conflicts of land use will
be avoided indefinitely. No double-cropping of rice in the Sg. Pinang

area is reported. This could be due to water shortage on account of
abstractions from Sg. Pinang by the Penang Water Authority.

-qu



3.1.7

3.1.8

3.2

3.2.1

3.2.2

The newly reclaimed areas form a strip between 75 m and
730 m wide in front of much of the project area. A similar strip
fronting the Sg. Burung area is scheduled for reclamation in the
Fourth Malaysia Plan. The first requisite for these areas is good
drainage and the ability to discharge flood run-off quickly to leach
the presently saline soil. It has been suggested that coconut
plantations could be developed on the marine soil. Fish-ponds and
use of the land for poultry and livestock by the present sea-fishing

communities are other possibilities.

The reclaimed areas are:
— Pantai Acheh 300 acres
— Fronting Sg. Pinang 430 acres

— Fronting Sg. Burung (future) 350 acres

Total 1080 acres

Seberang Perai

The Integrated Agricultural Development Project covers
the whole of Seberang Perai on the mainland. The catchments of the
rivers and streams essential to the project extend into the neighbouring
states of Kedah, to the north and east, and Perak, to the south.

The present study covers 15 irrigation schemes in the
Seberang Perai area, with a total area of about 35, 000 acres of padi,
and includes tree crop areas of 100, 700 acres. About half of this
latter area consists of 'drainage areas' which are maintained by the
DID.



3.2.3 The irrigation schemes to be studied are:

(a) Seberang Perai Utara (SPU):
- Sg. Muda 17, 580 acres
— Pinang Tunggal 3,607 "
— Jarak 1, 950 ]
— Tasek Gelugor 547 "
— Jarak Tengah 260 "
Sub-total 24,034 "
(b) Seberang Perai Tengah (SPT):
- Sg. Kulim 9, 052 acres
— Juru 602 "
— Macang Bubok 338 "
— Renjau 50 *
— Kuala Tasek 4 v
Sub-total 10,084 "
(c) Seberang Perai Selatan (SPS):
— Tasek Junjong 482 acres
(d) 'Rainfed' areas:
~ Alma (SPT) * 240 acres
— Cherok Tok Kun (SPT) 263 =
— Mengkuang Mak Sulong (SPT) 80"
— Sg. Duri (SPS) R
Sub-total 613 "
Total irrigation area 35, 214 acres

* The Alma scheme has river diversion structures and an irrigation
system, so it is not truly 'rainfed’'.

-l



3.2.4 The drainage areas to be studied, which areu_m_aintamgd by
the DID are:

— Bukit Minyak/Bukit Tengah 8, 629 acres

— Bukit Tambun 10, 564 .
= Nibong Tebal 13, 547 a
— Tasek Gelugor 3 496 M

n

— Sg. Udang/Tanjung Berembang 1, 030
— Sg. Chenaham/Sg.Udang Kecil 290 "

— Benteng Kg. Melayu 420 "

Total 36, 906 i

In addition there is an area of 32, 800 acres, not presently
maintained by the DID, for which drainage requirements are to be

considered.

3.2.5 The main influence on agriculture in Seberang Perai, and
particularly the padi production, is the rapidly expanding urban and
industrial development in Butterworth and Perai and on Penang
Island, and to a lesser extent in the smaller towns such as Bukit
Mertajam and Tasek Gelugor. Inevitably with such expansion there
is a great demand for land in the neighbourhood of these areas for
industry and throughout Seberang Perai for housing development.
As in Balik Pulau the well-paid, cleaner, jobs in the industrial area
have attracted many of the farm work force. Although the farm
labour shortage is most acute in the areas nearest to Butterworth

and Perai, the effect is significant on all schemes.

3.2.6 The other major constraints on agriculture in Seberang
Perai are the water resources. The main source for much of the
irrigation supply is the Sg. Muda which forms the northern boundary
of the state. Both the Sg. Muda and the Pinang Tunggal schemes are
supplied solely from this river, and the Tasek Gelugor, the Jarak and

=40 »



3.2.7

3.2.8

the Sg. Kulim schemes have their own, apparently inadequate,
supplies augmented from the Muda via a transfer system utilising
Sg. Kereh and a series of pumping stations and canals. This transfer
scheme is presently being uprated. The remaining schemes to the
south utilise a number of small streams and rivers which generally
are insufficient to ensure an adequate supply during the off-season
for double-cropping. Close consideration will be given to the most
efficient use of these resources and to the conflicting demands for
water for industry and domestic supply within the project area and
from upstream users, such as the irrigation schemes fed from the
Sg. Muda in Kedah.

Some 34, 000 acres out of the total irrigable area of 35, 214
acres (including the 'rainfed' areas) is designated as 'double-cropped!
in the TOR. However in recent years the pressure on land, which
has caused speculative buying and abandonment of padi areas in
anticipation of industrial and urban development, and on labour and
water resources have led to areas being left uncultivated., This allows
uncontrolled increase in pests, such as brown hopper and rats which
are reported as being a major problem in areas of the Sg. Muda and
the Sg. Kulim schemes, affecting neighbouring crops and further
reducing yields and incomes. Figures supplied by the DID indicate
that, for the 1979-80 main and dry seasons, only about 26, 300 acres
were cultivated and of this area double-cropping was achieved on only
about 87% (23, 000 acres).

As can be expected this reduction in cultivated land is most
marked in areas nearest the urban centres, with less than half the
Sg. Kulim scheme being cropped (4, 255 acres) and significant areas
in the southern part of the Sg. Muda and Jarak schemes being left idle.
Conversely areas in the north furthest from competing job markets and
nearest to the main water source, the Sg. Muda, have the most
efficient land use and the highest yields. Thus Pinang Tunggal is
virtually 100% double-cropped with average yields of 3.1 tonnes/ha
(500 gantangs per acre). This scheme appears the most efficiently

- 11 -



3.2.9

3.2.10

3.2.11

3.2.12

run with farm;ers keeping to the scheduled cropping seasons, and

the canals and drains in relatively well-maintained condition. In

the eastern block of this scheme there is considerable area, probably
in excess of 100 acres, being cropped with a variety of vegetables

and other crops such as long beans, okra and chillies.

The Sg. Muda scheme is the largest scheme in the State,
lying along the coast between the Sg. Muda and the Sg. Perai. The
lowest areas are subject to drainage problems, and tidal gates are
installed on all drain outfalls. Work has recently been carried out
in Mukim 5 to improve tertiary canal systems and is continuing on

improvements to the drainage works.

Work is also continuing on major drainage improvements
in the drainage basin of the Sg. Kereh and the Sg. Korok within which
lie the schemes of Tasek Gelugor and Jarak. These rivers also act
as part of the transfer system between the Sg. Muda and the Sg. Kulim
schemes. As noted, the capacity of this is being increased with
additional pumping capacity in the several pumping station, enlarge-
ments to the link canals, and a new gated river control structure on
the Sg. Kereh to serve the uprated pumping station serving the Jarak
scheme and linking with the Sg. Kulim by a canal via the Sg. Jarak.

Although not of direct influence on the irrigation works a
major gated barrage is under construction on the Sg. Perai (of which
the Sg. Kulim, the Sg. Jarak and the Sg. Kereh are tributaries).
This will prevent saline intrusion upstream of Permatang Pauh and
will improve the drainage of the swamps north of the Sg. Kulim
scheme. We understand that these areas are to be reclaimed and

consideration will be given to their agricultural potential.

Considerable expenditure has over recent years been put
into improving the main canal system of the Sg. Kulim scheme and
further work on the drainage system is planned. However the

increasing abandonment of padi areas has nullified the immediate

19 s



3.2.13

effects of these improvements. We understand that funds have been
made available and work is soon to start on the rehabilitation of these

abandoned areas.

The smaller schemes to the south are in varying condition.
That at Cherok Tok Kun suffers from its proximity to Bukit Mertajam
and a severe water shortage and appears to be largely abandoned.
Machang Bubok, Tasek Junjong and Kuala Tasek also suffer from
water shortages but generally only some small isolated patches of
padi have been abandoned. The Alma scheme has the additional
problem of pollution from factory effluent discharged upstream.
Juru was a rainfed, controlled-drainage scheme but has recently
had a canal system constructed with irrigation supplies pumped
from the Sg. Junjong Mati. However in the dry season there is
adequate water for only about 50% of the area to be cultivated. There

are also drainage problems remaining.

.18 =



4.1

4.1.1

4.2

4,.2.1

4,2,2

4,2,3

ATTAINING THE OBJECTIVES

Broad Stra'ggy

The broad strategy to meet the principal objectives of
improved farmer's incomes depends on an assessment of the land
and water resources of the project area and of its irrigation and
drainage needs, with a study of the agricultural alternatives in the
context of labour shortages, and analysis of the economic and social
benefits from improved engineering and agricultural services,
Although the tasks and strategies in Balik Pulau and Seberang Perai
will differ, as explained in other chapters, it is the aim to describe
general methods in this chapter, and it therefore applies equally to
both parts of the project,

Meetings and briefing

The first step in this strategy has been to seek the guidance
of Federal and State officials on the lessons that have already been
learnt and how Government sees the development problems; such

guidance will continue to be essential for the study.

Having obtained the opinions of Federal and State officials
and inspected the whole project area, subsequent steps will be to
study each resource and the economic and social possibilities in
detail, and then to co-ordinate the whole into a development plan

for the project areas,

Discussions on the project and connected technical matters

have been held among others, with;

Encik Wan Abu Bakar bin Director, SEPU, Penang
Wan Abd. Rahman
Encik Othman bin Ismail Deputy Director,

SEPU, Penang
Ir. S. Kandiah State Director, DID, Penang
Encik Zainal Rashid Deputy State Director,

DOA, Penang

Encik Fong Chek Sam Director, State Town and
Country Planning Department.
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4.3

4.3.1

4.3.2

Datuk Mohd Feisol bin President, Seberang Perai
Hj. Hassan Municipal Council

Encik Mohd Esa bin Shariff MOA, Kuala Lumpur

Encik Hiu Kim Loi DID Kuala Lumpur

Dr. Supard Amin ) MARDI, Bumbong Lima,
Encik Tay Chan Yong ) Penang.

Dr. I.F.T. Wong ) Soils and Analytical Services
Dr. Lau Wai Ming ) Branch, Dept. of Agriculture.

In addition numerous officials of the DOA and of the DID have
helped us, in the field and in their offices, by explaining matters
relating to particular areas of the project.

Water resources and crop water requirements

Sources of data

The following government departments were visited in Kuala
Lumpur, Penang and Seberang Perai to obtain information relevant to
the study:

= DID, Headquarters, Kuala Lumpur

= Malaysian Meteorological Service, Kuala Lumpur
= Division of Environment, Kuala Lumpur

— DID, Georgetown and Bukit Mertajam

= Chemistry Department, Georgetown

= MARDI, Bumbong Lima, Seberang Perai

= Penang Water Authority

A list of streamflow and rainfall records obtained from
the DID are shown in bar chart form on Table 4. 3.1 and Table 4. 3. 2.
Some records listed are from adjacent river basins. Climatological
records obtained from the MMS are shown in bar chart form on
Table 4.3,3. These records will be evaluated and used for yield

calculations,
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4.3.3 Where point rainfall and local streamflow and evaporation
records are lacking, regional hydrological data in the form of
isohyets, isopleths and evaporation lines are available from DID
Hydrological Procedures and Water Resources Publication. The
DID also produces procedures for estimating low flows and

presaturation of padi fields.

4,.3.4 Several reports on various aspect of water management
and usage in and around the study area are available. These reports
will form the basic reference for the study area. Duplication work

will be avoided so that more time can be spent on field investigation.

4.3.5 The Division of Environment provided some chemical
analysis records of Sg. Juru and Sg. Kelang Ubi. Chemical water
quality data of Sg. Muda and Sg. Kulim are available from DID
Water Quality Publications.

Fieldwork

4.3.6 Additional hydrological data were obtained from fieldwork

carried out recently. The following fieldwork have been carried out:-

= General site visits to the study area to identify the various
river systems serving the padi schemes in Balik Pulau and

Seberang Perai,

= River discharge measurements and water sampling of the

following rivers:-

(i) Sg. Burong )
)

)
(iii) Sg. Kelang Ubi Alma Padi Scheme

Sg. Burong Padi Scheme
(ii) Sg. Kongsi

(iv) Sg. Perangin Renjau Padi Scheme
(v) Sg. Junjong Junjong Padi Scheme
(vi) Sg. Kulim Kulim Padi Scheme
(vii) Sg. Jarak Jarak Padi Scheme

Table 4. 3. 4 gives the results of the discharge measurements.
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4.3.7

4.3.8

4.3.9

The following fieldwork has been planned:-

— Continue river discharge measurements and water
sampling of the above mentioned streams and other

river systems,

— Carry out flow discharge measurements on main
irrigation canals to determine abstraction totals and
provide if possible, a rating curve for the irrigation
canals. Canal losses will also be determined

whenever possible,
= Carry out salinity measurements where necessary.

— Prepare an inventory of existing water users in each

river basin.

Approach to the assessment of water resources

All the irrigation schemes are supplied with water from
either pumping stations or headworks. Therefore the availability
of water to the padi schemes is dependent mainly on the run-of-
river yield and the efficiency of the distribution channels. There are
some padi schemes like the Sg. Jarak and Sg. Kulim that receive
'transfer' water from the Sg. Muda basin. Two prospective padi
schemes potentially suitable for such 'transfers' are Sg. Juru and

Sg. Burong.

The normal DID design criterion of water requirement for
padi is a 1 in 5 year return period (80 per cent probability of exceedence
This criterion has been adopted in this study. The methods used for

run-of-river yield assessment are:-

— Direct assessment, that is using available long term

daily flow records,.

— Indirect assessment, using DID Hydrological Procedure
No, 12,
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4,.3.10

4.3.11

4.3.12

4.3.13

4.3.14

=  Transposition of run-of-river yield from results of
direct assessment method by percentage of average
daily flow, (ADF)

Crop water requirement

Consumptive use requirements will be estimated us ing
published Meteorological Department data on daily open-water
evaporation from Class A pans. Data from representative stations
will be used to determine any likely variation between the various
schemes within the project. Open-water values will be adjusted
to the reference crop evapo-transpiration using suitable pan

coefficients.

Crop factors, to convert the reference crop values to the
consumptive use of the particular crop at its various growth stages,
will be taken from published values with emphasis on any local
data,

Maximum water demands for rice occur during pre-
saturation of the fields. This requirement will be estimated in
accordance with the DID 'Inf ormation Paper No. 2' and with regard

to local practices regarding period of saturation and to soil types.

Flood assessment

Floods in the padi area are caused generally by heavy
direct rainfall on padi schemes with poor drainage or by river over-
flowing its banks. There are available data on severe floods in the
study area. These will be analysed and collated. Padi schemes
subject to flooding will be identified and the causes of the flooding
highlighted. Flood damage to padi schemes will also be studied.

Hydrometeorological stations

Hydrological and meteorological stations will be visited
and the method of data collection assessed, if there is need for

improvement, recommendations will be made.
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Groundwater assessment

4,3.15 Initial assessment of groundwater potential in the study
area will be based on available information obtained from Kedah
Perlis Water Resources Management study report, hydrogeological maps
produced by geological survey, aerial photographs and any additional

data obtainable from the Geological Survey, Ipoh,

4,.3.16 This will be followed by fieldwork at the various padi
schemes to carry out investigation of shallow hand dug wells and
evaluate some of the wells performance. This will provide an idea of

groundwater recharge and the water quality of hand-dug wells.

4.3.17 A general assessment of the groundwater will also be
carried out by the water balance method taking into consideration

the lithology of the area under study.

4,3.18 Results obtained from these initial appraisals will form
the basis of recommending a full hydrogeological investigation

which could take place during Phase II. This would involve:-

— Resistivity survey of selected area to determine the

lithology and to select borehole sites.

= Sinking of test and observation boreholes to confirm
lithology and identify potential aquifers and their
characteristics such as yield and water quality. If
results are favourable, production boreholes can then

be considered.

4,3.19 The possible use of groundwater supplies as an intermittent
supplementary source for irrigation is an important option for study.
This seems likely to be a promising line of study for smaller schemes,
especially those with polluted surfaces supplies, such as Alma, Juru,

Sg. Burong and rainfed areas,
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4.4 Studies on Soils and Ag;iculture

4.4.1 The major task is to examine and re-think the whole process
of padi cultivation in the four large schemes in Seberang Perai,
These schemes cover over 12, 000 ha (30, 000 ac) and form 85% of
the total irrigated area on the mainland. The existing situation in
these and the smaller schemes is summarised below, and in
section 3.2, Current practice in the Pinang Tunggal scheme may be
of value in other areas, since this scheme appears to have fewer

problems than elsewhere.

4.4.2 The Balik Pulau situation is very different because of water
shortage and the small areas involved; it is described in sections
3.1 and 5.

4,4.3 The State's total planted padi acreage (main and off-season)
fluctuates from year to year and is estimated to be circa 30,000 ha
(74,100 ac) annually. Padi is the most important agricultural crop
next to rubber. The industry constitutes the livelihood of more than
23,000 padi farming families, Of the physical area of the total padi
land of 17, 000 ha the DOA Pulau Pinang reported that an estimated
3,600 ha or 21% have been abandoned and classified as '"tanah rang'', *
with yet more areas expected to come under "tanah rang" in the

immediate future,
4.4.4 Some of the reasons for abandonment given in interviews
with farmers and Gove rnment officials are listed below:-

(a) Shortage of farm labour as a result of rapid urban and

industrial development;

(b) Repeated damage by rats resulting in the abandonment of

more fields with each succeeding cropping season;
(c) Deficiencies in irrigation infrastructures

(d) Staggered planting which provide an uninterrupted supply

of food to rats;

* Padi lands uncultivated for 4 consecutive seasons of double-cropping
or 2 consecutive years of single cropping.
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(e) Absentee landlords;

(f) Land speculations.

4.4.5 For rice cultivation to be economical and giving a fair return
to a farmer for his investment and labour, it has been estimated
that holdings of around 2. 4 ha (6 ac) fully double-cropped are required.
The present level of income based on the average farm holding of 0. 72 hs
(1.79 ac )3 offers little incentive for farmers to continue growing rice,
Job opportunities in the urban and industrial sectors provide assured
monthly incomes which are too attractive to resist and lands are thus

abandoned in favour of off-farm jobs,

4.4.6 The average yield of padi in the State during the last 3 years,
as compared with yield in the Muda Irrigation Scheme (Kedah), are

given below: (DID, Pulau Pinang, and Padi Production Survey,

DOA 1978).
Main season Off season
tonnes/ha  gantang/ac tonnes/ha  gantang/ac
P. Pinang 2.55 406 2.96 472
Muda 3.42 544 4,23 672

In term of production efficiency using the potentials of
Sri Malaysia 2 and Sekencang (MR7) as benchrarks, the State's
padi production efficiency is only 44%. There is therefore ample
scope for improvement which can be achieved through better cultural
and agronomic practices, better irrigation and drainage, use of
selected high yielding varieties (HYV), simultaneous and organised
planting, better control of pest and diseases and more effective

extension,

4.4.7 The most serious problems the State is faced with is the
problem of "tanah rang'" which has now reached a stage where the
individual farmer's efforts to rehabilitate his field will be futile,
Rehabilitation requires co-ordinated efforts on a massive scale
quite beyond the capacity of individual farmers. Our suggestions

for dealing with this are given in section 6. 3.
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4.4.8

4.4.9

4.4,10

4.4,.11

4.4.12

Work Programme

Field work began in March., Each of the 18 Scheme areas
listed will be visited and studied in detail to assess the present
situation. Farmers will be interviewed to assess their level of
technology and skill, to ascertain the type of agricultural support
services available to them, to find out the constraints to higher farm
production and the problems relating to farm mechanisation, to find
out their preference and acceptability of crops other than padi, and

their ability to grow these crops successfully.

Based on the findings and discussion with other team members
a suitable cropping calendar will be formulated for each of the broad

groups.

(a) Double Cropping of Padi
(b) Main Season Padi and Off Season upland Crops.

The inputs in the three specialist subjects - rural sociology,
horticulture and farm mechanisation - will be co-ordinated with the
Agronomist's work and will provide important data leading to the
recommendations of cropping calendars and supplementary activities,
Officials of various Government departments and agencies will be
interviewed to obtain basic data for the study, and information in
regard to their role and functions and the type of supporting service

available to farmers in the Scheme areas.

In the tree crop areas we will study the proposals by other
agencies for intensification and diversification and assess the changes
in the drainage criteria which may be necessary for the new crops.
The flooding tolerance of cocoa, for example, may well be less than

that for which drainage schemes were designed.

Soils - Present Situation

Soils data at the reconnaisance level is available for the

bulk of the schemes in Seberang Perai and Balik Pulau, and for the

g



Balik Pulau area a semi-detailed soils survey has been carried out.
However it is necessary to re-examine the soils of all the schemes
under study through on-the-ground field checking. All existing
records and relevant literature have been carefully surveyed.
During the inception study visit, the following unusual conditions

were noted,

(i) In the Penaga area, soft spongy top soils with low soil
bearing pressures. Improved drainage is urgently

necessary.

(ii) Part of the Sungai Burung scheme might include peaty surface
soils with high organic matter. A close examination of the
properties of soils here will be carried out,

(iii) Along the coastal edge of the Pantai Acheh area reclamation
of a coastal strip under mangrove has been started. It is
strongly possible that this area consists of potentially acid
sulphate soils,

Soils - Work Programme

4.4,13 Field work will commence in April, with the examination
. of the soils in all the schemes under study so as to identify and
characterise the major spils in each of them.
An essential requirement to the formulation of possible cropping
patterns will be the identification of the main textural type for each
individual scheme,

4.4,14 The alluvial soils which comprise the study area are likely
to resemble the soils in the Kedah-Perlis area. Results from
fertilizer trials and demonstration plots in that area will be studied,
and extrapolated where applicable, We are also furtunate to have
in the Project area the MARDI (Rice Research Branch) situated
at Bumbong Lima, where numerous trials have been conducted; the
results of these where applicable would be utilised in the formulation

of agronomic practices,
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4.4.15

4.4.16

4,4.17

4.4.18

After the initial field visits soil sampling and analysis will
be undertaken. It is essential that certain physical and chemical
properties of the soil are evaluated. The padi schemes are partly
composed of fairly small schemes. It is envisaged that a sampling
intensity of 1 sample per 50 acres for the smaller schemes, an
intensity of 1 sample per 100 acres for the intermediate schemes
and 1 sample per 250 acres for the large schemes be used for the

following analyses:-

(1) mechanical composition (clay, silt and sand
fractionation)

(2) pHand CEC

(3) total N, P and K.

Each sample site will be sampled at the following depth intervals:-

(E) 0" 2] 6”
(b) 6" . 12!1
e} 1 -

In addition to the above, field auger examinations will be carried out
to determine and verify soil characteristics of representative soils

spatially dispersed for each scheme.

For the tree crop areas field examination will be extensively

carried out but sampling intensities will be of a much lower magnitude,

In order to determine the likely presence of pyrite in coastal
soils urgent priority in the assessment of such areas is a chemical
examination of soil fractions for pH changes by the moist incubation

technique.

In addition to the soil physical-chemical analyses planned
for the study area as a whole, some insitu field measurements of
redox potentials will be attempted in the areas of soft spongy soils
((i) of 4.4.12 above).
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4.4.19

4.4,20

After the field visits, soil auger evaluation, soil collection,
soil analysis, the information obtained will be checked further with
available maps and aerial photographs where relevant to delineate
problem areas and main textural types for each scheme., The chemical
analysis will be confined to the 0''-6'"" fractions. All soil samples
collect ed from the three depth intervals will be routinely examined

for texture, colour and structural features.

After the main characteristics of the soils have been
determined, some deep percolation loss studies will be carried out
on soils having a clay + # silt index of less than 40. The percolation

losses will be carried out under puddled conditions,
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4.5

4.5.1

4.5.2

4.5.3

4.5.4

Topggraphlc survey

The Addendum to the TOR enlarged the survey task on
pages 5 and 6 of the original TOR with a request to survey the
irrigation areas for planning and detailed design. As a result the
approved staffing list includes one surveyor and five survey
technicians. The task set is to produce maps at 8 chains scale
(1:6, 336), and to perform sufficient additional survey for detailed
design of the sample areas (sections 5 and 6) and for feasibility
study of upgrading works in the rest of the irrigation areas.

Available data

The DID has provided rectified photo-mozaics at 8 ch tolin
for all the project irrigated (padi) areas except those in Balik Pulau
and south of the Bukit Tengah drainage area. Most of the Cherok Tok
Kun rainfed area lies outside this limit, together with the whole of the
Juru, Macang Bubok, Renjau, Kuala Tasek and Tasek Junjong schemes
and the Alma and the Sg. Duri rainfed areas. All of those are to the
south of the area covered. Cndutnl (land ownership) film overlays
to the mozaics have also been supplied.

The DID State offices have in their possession original
tracings of scheme layouts at 8 ch scale generally, and prints of
these are being supplied to us as quickly as routine work load in
those offices permits. No difficulty is anticipated in obtaining all
such layout plans, and engineering drawings when and where needed
for our study, though it has not yet been possible to check the
completeness of the drawings of every scheme. We have received
excellent co-operation in this matter from the DID offices in George-
town and Bukit Mertajam.

For general study of the project area 1 in to 1 mi topographic
maps are available; some of the 1:25, 000 topographic maps have
recently been supplied also, and the remainder are expected shortly.
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4.5.5

4.5.6

4.5.7

4.5.8

Plan of work

Survey in the priority area in Seberang Perai - the Sg.
Kulim scheme - started on 6th March 1981 with two surveyors
establishing a horizontal and vertical control network. As from
17th March this work will lead into a detailed survey of the selected
Kulim scheme sample area. Within the next few weeks three
(possibly four) additional surveyors will start work to supplement
the two who started on 6th March.

The main problems lies not in the survey itself but in the
correct selection of sample areas at very early stage of the study
to avoid loss of time for field survey work. Sample areas ought
probably to include the two priority (and problem) areas of the Sg.
Burung and the Sg. Kulim; however ideally their agricultural, soils
and socio-economic needs should be studied before the survey,
since the latter implies a decision to modify and improve the irrigation
and drainage systems. Since the greatest uncertainty about such a
decision is attached to the Sg. Burung, the detailed survey there will

not be started until the other studies are more advanced.

The outline programme therefore will be to survey the
sample areas at the Sg. Kulim, the Sg. Muda, Alma and possibly
Juru and the Sg. Burung in detail, and to carry out such other check
surveysfor feasibility level study as necessary. The latter are likely
to include local surveys for any new major structures and longitudinal
profiles of proposed new or reconditioned canals sufficient for outline
hydraulic design. If time permits then detailed area surveys of

scheme outside the sample areas will be started.

Method of working_

A fully checked control network of levels, tied to Government
survey benchmarks, will be taken from each scheme headworks to
the sample area or scheme supply area, with loops to surround and

intersect the areas as necessary. Horizontal control will be less
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4,5.9

4,5.10

4.5.11

rigorous bec#uae it is assumed the photo-mozaics form an accurate
plan for calculation of areas and shapes of the irrigated land. EDM
(Electronic distance measuring) instruments will however be used

to check all principal canal distances so as to compute gradients,
quantities, etc. It is furthermore assumed that the original DID
plans are essentially accurate and do not have to be checked, except
where specific changes may have been made after the drawings were
prepared, and except for the effects of settlement,scour and sedimen-

tation.

After the control surveys are made the detailed survey will
proceed with a view to new mapping at 8 ch scale. With the aid of
aerial mozaics the surveys should proceed quite quickly, since the
field bunds will form an irregular grid which will enable surveyors
to identify themselves anywhere in the field and to avoid the need for
extensive horizontal measurement. Spot levels will be taken using

the mozaics, with tachymetry when necessary, to obtain levels on

representative padi terraces or at 100 m to 150 m intervals in open areas.

After improved drainage and irrigation canal layouts have
been selected by the design engineers then longitudinal profiles will
be surveyed in the field for detailed design. It seems unlikely that
cross-sections will be needed for minor channels, though they will
of course be made where remodelling of any existing canal is involved.

The new maps will be at 8 ch to 1 in scale in order to utilise
the existing data and cadastral framework. Levels will be measured
in metres and horizontal field measurements will also be metric.
(This must be a known current practice since a leading Georgetown
equipment supplier sells scales measuring metres at a ratio of
1:6, 336). All profiles and cross-sections will be plotted to metric

gcales.
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4.6

4.6.

1

4.6.2

4. 6.

3

Irrigation and drainage systems

Present situation

As has been mentioned in 4. 5.2 above, the State DID appears
to possess extensive record drawings of the schemes under their
control, and to date no gaps in the coverage have been observed.
Should there be any such gaps we have been told that prints could
be made from the microfilm records kept at the DID Headquarters.

The DID is at present engaged in a number of construction
tasks within the project area, many of which were initiated during
the Third Malaysia Plan and are now nearing completion. We have
seen details of seven such schemes, of which the most
important is that for the Prai Barrage and drainage works, costing
nearly $15 million. The next largest scheme costs about $2 million.
The work on several of the schemes apparently overlaps our proposed
sample areas within the Sg. Kulim and the Sg. Muda schemes, but in
these cases the DID works were over 90% complete at the end of the

TMP. We understand this information is provisional, since it is
extracted from the draft FMP document which has not necessary been

approved.

Plan of work

The proper distribution and application of water is essential
in order to obtain high crop yields and to ensure that the extent of the
irrigated area is as large as possible. The aspects which will

receive particular attention include:

— Present distribution of water from the rivers to the
pumps and/or main canals, including legal and physical
restraints, and the consequent delivery per unit area

under command of each canal.

— Losses from stream beds and canals to deep percolation
and in evapotranspiration, recoveries of such losses

and ingress of sea water to streams, canals or fields.
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- Effectivenesa of intake, diversion, and turnout
structures, in abstracting, measuring, sharing out
and delivering water to the fields; in many cases
such structures are absent at the tertiary and field

level.

— To consider whether, in areas of shortage, a revision
of the cropping pattern and/or controlled staggering

of planting dates could reduce peak demands and deficits.

4.6.4 Measurements with current meters, flumes and/or notches

may be necessary for these studies.

4,6.5 At field level attention will be given to the methods of
abstraction from the canal and application to the field with particular

reference to:
= Uniformity of application
— Possibility of rotation of supplies
-~ Amount applied comparedl with crop needs
— Losses to deep percolation

— Through-flow or return flows

— Recovery and reuse of percolation and through-flows

— Effectiveness of drainage of excess water from the
fields.

4.6.6 These factors are likely to vary from one area to another,
but we hope to arrive at realistic figures for the present overall
efficiency of each scheme and for the improvements which may be

possible.
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4.6.7

4.6.8

4.6.9

4.6.10

Dréinag'e

Drainage design in irrigated rice schemes is as basic to
their successful operation as the irrigation system; both aspects will
be assessed and designed together, and the preceding sub-sections

cover our approach to drainage works in this category.

In addition the Addendum to the Terms of Reference
requires a study of the drainage of tree crop areas estimated to
cover 100, 700 acres. This study is limited in scope, and does not
include agricultural and economics aspects as does the principal
task relating to irrigated areas. We will inspect all the drainage
areas, in wet weather if possible, and report on their efficiency
and the need for improvements. This work will be critically dependent
on the advice and operating experience of the DID officers and the
plantation smallholders/managers, since it is not intended to mount
a comprehensive observation and monitoring programme., We
understand that the reference to ''Government intention' in sect (1)(b)
refers to a recently completed report of the Working Group on Land
Use. We shall study and act on this report as soon as it is made

available,

During our preliminary inspection visit in November 1979
it was noticed that flooding of plantations was occuring in several
tree crop (drainage) areas., This situation will be studied further

in the 1981 April-June wet season.

During Phase I of the project it will not be practicable to
carry out topographic survey in the tree crop areas, and the majority
of the engineering input must be concentrated on the irrigation schemes,
We will however study the engineering needs of the drainage areas

and report on their feasibility and cost.
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4.6.11

4,6,12

4,7.1

4,7.2

Desijp criteria and standards

We shall adopt DID standards and criteria wherever
practicable after reviewing them in the light of our experience, If
any important changes seem desirable we will discuss and agree them with
DID engineers. It may be that the use of metric units is not yet
widespread within the Department, and in that case our experience
of work within countries which have never used the Imperial (British)

system may be beneficial,

We understand that the DID has a flexible approach to the
standard for field irrigation and drainage networks proper to each
particular case. We should nevertheless wish to establish guiding
standards for this Project with as few variations between one scheme
and another as practicable. It is believed the DID Manual (1973)
is out-of-date in some respects, and that a new departmental design
guide is circulating in draft, If the Department wishes us to work with:~

this draft then we should appreciate receiving a copy as soon as possible,

Improved access

The pattern of main and secondary roads in the Project
area is very good, and extends to all towns and larger villages,
The TOR require the formulation of proposals to upgrade the access
facilities, (page 5, 2rd para) and we take this to mean access from
the road system into the rice growing areas. In particular we have
noticed the absence of roads, or even unsurfaced tracks, wide enough
for vehicles beside most of the main canals. Roads on the banks of
main and secondary canals are essential for easy inspection and

maintenance by the DID.

The absence of roads to their fields for the farmers is
obviously a serious handicap to their effective work, and renders
the use of most machinery impracticable. For example there appears
to be a block of land in the Sungai Kulim command 4 km by 4 km,
that is 1600 ha (nearly 4000 acres) which is not crossed by any roads

- 33



4.8.1

at all. We will record the existing situation and develop criteria
for farm road densities, to be applied in all irrigation schemes in
due course. It may be that new canal bridges and siphon crossings
will have to be provided. Canal banks will have to be widened to
take these roads, since the presumption is that all access roads will
follow canals or drains, Strips of land will have to be acquired for

the new roads.

Mechanisation

Mechanisation of farming operations to a very considerable
extent is certain to be an important factor in improving the output
per farm worker and raising his income and his self-respect, The
levels of mechanisation desirable and the economic benefit available
from different machines will be studied by our Farm Mechanical
Specialist and Agricultural Economists. Mechanisation is one of the
fields in which the Farmers' Organisation Authority (FOA) is active,
and we shall consult closely with their representatives. The Working
Group for the Project on Farm Production Services on Padi and

Other Crops7 has also gone into tractor requirements in some detail,

Mechanisation will require changes in agricultural practice
which will not be easy for many farmers, and may be impossible
to make for some of the older men. This point will be followed up
in our agronomic and socio-economic studies. The subject of course
is closely related to the feasibility of co-operative farming in one
form or another; machines may be owned by a Co-operative, and they
cannot generally be efficiently used unless the particular field
operation is carried out at one time in an area very much larger
than the average farmer's land-holding. Ways and means of
effecting this without fundmental land reform have been studied by
the FOA , whose Director General has described systems such

as '""Landlord-in-trust' 6 s
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4.9

4.9.1

Social and Economic Studies

From the social surveys already made in the area - Balik
Pulau and Seberang Perai, a comprehensive set of data is already
available., The number of families involved, the size of their land
holdings, pattern of cultivation, soil, marketing network and
governmental infra-structure, from irrigation to extension services,
area readily available from the reports., What seems to be lacking
is the information on the target population themselves., A socio-
cultural profile of the farmers in the scheme should be ascertained, for
the successful development of the area will rest not only on the solving
of technological and infra-structural problems, but also on the human
factor involved. The question simply put is whether the farmers would
respond positively to the projected development, es pecially when in
this particular area the agricultural sector has to compete with the
industrial buildup which is close by. Not only is farm labour short at
the present, but the attraction to the industrial sector must also affect
the established farmers. There are two socio-cultural factors that

need looking into:-

(i) the attitude of the farmers towards agriculture:
that is to say, even with the attraction towards
the industrial sector, would the farmers be ready
to remain on their lands if their lots could be

improved through the proposed project;

(ii) the perception, understanding and expectation of the
farmers with regard to the project proposals -

mechanisation, enlarged farm units and so on.

| No formal social surveys are being planned in respect of these factors,

but it is necessary to gather the above information from the field.

It is proposed therefore to conduct random field surveys, consisting
mainly of interviews with the farmers in some of the schemes,

in April 1981,
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4.9.2

4,9.3

4.9.4

4.9.5

In addition the Ministry's socio-economic survey3 will be
updated in the Balik Pulau area by a check survey appropriate to the
level of input allowed for this study.

An assessment of the existing status of the institutions
responsible for the supply of agricultural inputs will be made by
the Agronomist and the Economist, including the availability of
supplies and sources of fertilisers, chemicals and farm equipment,
with particular reference to facilities for mechanisation. Attention
will also be given to the availability of credit, the provision of
appropriate methods of collecting, grading and paying for produce
from the farm within an effective marketing system, and the impact
which current pricing policies have upon the promotion of better
cultivation practices and improved cropping patterns. For the above
work we shall make full use of the Working Group Reports (especially

that for Farm Production Services on Padi and Other Crops7).

The study of cooperatives is not specifically mentioned in
the Terms of Reference. However as this study is concerned with
a project which is aimed at a specific target poverty group, the question
of farmer organisations or co-operatives, and the extent to which they
can contribute to enchancing the efficient of water and farm management
practices will be given close consideration. There were already 8
Farmers Co-operatives in Pulau Pinang with a membership of 71846
as at December 1977, These must be considered as a potential nucleus

for the development for production co-operatives J

Economic studies have to cover a very wide field, with a
large variety of cropping patterns envisaged and a relatively small
input (see 7.1). ''"Cropping patterns" to be assessed will include double
crop padi, single crop padi with subsidiary crops, fruit trees and
other tree crops. In addition the use of part of a farmer's land for
supplementary activities like horticulture, livestock, poultry and
aquaculture must be assessed. In this work we shall depend heavily
on the studies already carried out by Government Working Groups

and Consultants (listed in Appendix C). Some of the Working Group
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reporis are not yet available, but we assume that all of them will
be supplied to us before the arrival of the Agricultural Bconomists
in June.

4.9.86 Prices of farm produce will be derived on a farm-gate basis,
for use in the enterprise and farm budgets. Where necessary,
distinctions will be made between financial (1, e, market) and economic
(the real value to the national economy) prices, Costs and returns will be
calculated for each crop and each form of livestock production on & unit
basis, per acre and per head, The costs included will be the direct
inputs (e.g. seed, fertiliners, farm chemicals) and, if relevant hire
of machinery,

4.9.7 On the basis of the agronomic studies, water requirements
and availability, labour requirements and availability, social
considerations and the relative profitability of the various possible
crop and livestock enterprises, a number of cropping patterns and
production systems will be formulated. These will be designed to
cover the range of conditions encountered on all the irrigation schemes,
From these farm budgets returns to land, labour and water will be
calculated, and the best cropping patterns will be selected. For each
group of schemes, the selected pattern of crop and livestock production
will form the basis for the estimation of project benefits,

4.9.8 As requested in the Terms of Reference, we will undertake
economic analyses of the proposed development. This will be done
for the large schemes individually, but for schemes of less than
mumumdmmwum-nnnmhmm
mrlhncumﬂnuumuﬂammwmhm
For each project, we will then draw up the year-by-year stream of
costs and benefits at constant 1980 prices, Net present values at
different discount rates, and internal rates of return, will then be
calculated,



4.9.9

4.10

4.10.1

4.10,.2

4,10.3

The main financial analys‘es will concern the projects'
impact on farm incomes and the financial implications for DID
operation of the schemes, Farm incomes 'with project' and
'without project' will be calculated, in order to assess the amount

by which farmers' incomes will be raised.

Development Programme and Project Management

The last two items of the detailed scope of work, to be found
on page 7 of the TOR, refer to preparation of proposals for project
management, project operation and maintenance and data collection,
in the first item, and of a detailed construction programme in the
second item. For the first case we shall study the existing systems
of drainage and irrigation management and study implementation
methods used by both the DID and the DOA. It seems likely that the
problems to be encountered in implementing new agricultural practices,
and the use of larger farming units, will outweigh those in the
engineering field, and will in consequence control the time-table,
The only exception to this might be the time needed for land

acquisition for new canals, drains and roads.

Management of the Project is being studied, we understand,
by one of the Working Groups. We would hope that they will favour
a simplification of the present institutional arrangements which
involve a large number of bodies in the day-to-day running of the
project areas. The possibility of a multi-disciplinary government
body to cover engineering, agriculture and market support operations
may be one solution, The FOA, representing the farmers, would not

have a role in such a body,

At the interim report stage we shall need guidance from our
Steering or Technical Committee on a number of matters affecting

the final recommendations for these subjects. They include:-

= degree to which engineering improvements should be phased
in with agricultural and land tenure changes (by itself
engineering likely to be faster);

- T



- size of construction contracts:

— rate of engineering development( sums available

each year);

— apportioning of implementation responsibility between

State and Federal or specially appointed authorities;

— validity of, and timing for, our assumptions about
land tenure,operating co-operatives, reconditioning

idle land, etc.( to be set out in interim report).

4.10.4 Preparation of an engineering programme, including
construction phasing and man-power requirements, will follow from
our feasibility study recommendations. Schemes could be ranked
in order of economic attractiveness, but we suspect that priorities
may be more affected by social needs and hope that the great
majority of the works necessary could be phased within the F MP

period.
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METEOROLOGICAL STATION RECORD

BUMBONG LIMA (STATION NO. 5504332)

TABIE 4.3.3

Climatic 1972 1974 1976 1978
Parameters to to to to
1973 1975 1977 1980
Rainfall
Temperature
Humidity
Evaporation

¥Wind

Source: MMS



PENANG IRRIGATION

SUMMARY OF DISCHARGE MEASUREMENTS

Table 4, 3.4

; Velocity Areg Discharge

River Date £t/s00 ii?ﬁ ofe
Sg. Burong d/s of Balik
Pulau Rd. Bridge 6/3/81 0.38 13.61 5023
Sg. Kongsi d/s of Sg.
Pinang Rd. Bridge 6/3/81 0.83 10.51 8.77
Sg. Kilang Kain Upstream
of Alma 7/3/861 0.41 2,17 0.87
Sg. Kelang Ubi Upstream
of Alma 7/3/81 0.60 2.53 1.53
Sg. Perangin d/s of
Rd. Bridge 7/3/81 0.87 11,02 9.60
Sg. Junjong u/s of
Rd. Bridge 7/3/81 0.68 8.82 5¢99
Sg. Kulim @ Lunas u/s
of wooden Bridge 8/3/81 3.19 53.58 170.96
Sg. Jarak d/s of Rd.
Bridge 8/3/81 3.48 13.1¢9 45.85




5.1

T I

5.2.1

DEVELOPMENT AND STRATEGIES IN BALIK PULAU

General

Special consideration for the Balik Pulau area is an
essential part of the whole study. Clause 1,3 of the Addendum to the
TOR requires the Consultants '""take cognizance of the development
(non-zgricultural) in Balik Pulau area as well as in the island of
Penzng''. Furthermore we were formally asked at a meeting of the
Techrical Committee to give priority to the Sungai Burung area.

It was later explained that this priority implies "deeper than average'
rather than "faster than average" study, and that in particular the
aspect needing priority study is the effect of development of housing
and & new township in the Sungai Burung catchment. In view of the
imporiance of this area to state developmentithas also been selected

for one of the sample areas of the study.

Sample areas

Sample areas as defined in the TOR (page 5, top) are those
in which detailed survey takes place during the feasibility stage. The

objectives are:

(2) to provide up-to-date mapping which can be used for

feasibility studies of irrigation and drainage requirements, and

(b) to enable an early start to be made to detailed design,

as and when Phase II of the upgrading project is implemented.

To me=et objective (a) some of the sample areas must be representative
of the project as a whole, in order to provide typical outline design

and cost data. It is however not thought suitable to limit sample areas

to this category, in view of the particular importance attached to areas
like Balik Pulau. A sample area has been selected in the Sungai

Burung scheme which covers 243 ha (601 ac) or 46% of the whole scheme,
This area is at the northern end of the scheme, and it includes a

portion of the 140 ha which are double-cropped. As mentioned in 4.5.3

above it may not be appropriate to survey in detail areas which
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5.2.2

5.3

5.3.1

5.3.2

ultimately may be recommended for non-irrigated crops, except as
needed to plan drainage and aquaculture earthworks. The boundaries
of the Burung sample area will later be revised if necessary to meet
this requirement. Selection of this area for detailed survey means
that its engineering design for drainage and irrigation will be well
advanced by the end of Stage I of the present study. It should therefore
be possible to implement any necessary improvements as one of the

first tasks in the following stage.

The priority attached to study of the Sungai Burung catchment
will be extended to cover all streams discharging through or at the
side of the scheme boundaries. Although the principal intake is on
the stream from which the scheme is named, the yields of several

others will be closely examined, including:

Sungai Korok
Sungai Khongsi
Sungai Pulau Betong

Development Opportunities

Balik Pulau forms an easily defined natural area and
hydrological unit, It is to be hoped that it can be planned for
development, both of agriculture and to absorb an increasing population,
without the two aims becoming antagonistic. In the field of water
resources the needs of municipal and industrial supply must be given
priority for a defined growth of abstractions with time, but the present

and future needs of irrigation should also be determined and agreed

upon.

What is at present not clear is how to estimate the rate of
growth of urban development in the private sector. This is not
subject to Government control and yet, without reliable estimates,
forecasts of future water availability, calculations of economic
benefit from agricultural schemes and hence planning of most forms

of agricultural renewal become difficult and uncertain,
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5.3.3

5.3.4

5.3.5

5.3.6

5.3.7

We have been given data on proposals for development
within the defined boundaries of the new township at Pondok Upih,
and must make estimates for the areas likely to be taken by private
development., We shall endeavour to derive upper and lower limits
for the rate of areal growth of urban development of all types, and
for this we shall depend heavily on the knowledge of the area
available in Government planning departments and the Pulau Pinang

Municipality.

We shall investigate the likelihood of deriving additional
water supplies by means of impounded storage, ground water and
the re-use of drainage water. Re-use of water possibly could be

carried a stage further if the means, and funds, are available for

segregatingand treating urban waste water.

Agricultural development proposals are handicapped by the

- reported shortage of water, which is generally expected to grow worse

on account of the urban development mentioned above. However we

believe there are ways to mitigate the effects of this,

It is clear that, even more than in Seberang Perai, any
new farming opportunities to be developed must be those which will
compete, both in job interest and cash returns, with alternative
work in industry. Furthermore, and unlike Seberang Perai, there is
not the same scope for large scale reorganisation of padi cultivation
through a heavy mechanisation programme. There is however a
serious shortage of agricultural labour and this suggests study of
low-labour options such as tree crops and aquaculture. Our updating
of the socio-economic survey in Balik Pulau will be designed to gauge

the farmers interest in options of this sort.

The Working Group Report for Farm Production Services
on Padi and Other Crops7 discusses proposals made by the Land Use
Working Group which we have not yet seen. They give three main

alternatives: -
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5_. 3.8

5.3.9

5.3.10

(a) Conversion of padi areas to dry land crops,

especially coconut;
(b) "Conversion' of padi areas for double cropping;

(c) Continued single cropping of padi with alternative

cash crops in the off-season,

There seem likely to be difficulties with alternative (a)
on account of acid sulphate soils. The growth to fruit bearing of
new trees would take several years, with consequent difficulty in
retaining farmers and providing them with cash income in the interim.
Alternative (b) is a restoration of the original situation, but this
must be considered an impracticable aim in the circumstances due to
water shortages., Only 27% of the Sg. Burung scheme and none of the

Sg. Pinang scheme are currently double cropped.

Alternative (c) above was recommended by the Padi Working
Group, and our first task is to study the water resources of both
schemes to find out whether, in the light of urban development, there is
still sufficient water for main season padi over the majority of the area,
The overall cropping intensity in the last main season was only 527 ha
(47%) due primarily to the large proportion of abandoned land in
Sg. Burung. In spite of this low figure there remains 140 ha (12%)
in Sg. Burung which is double cropped effectively and which should be

preserved in this cropping pattern (5.3.11),

It seems likely that there will be scope for mixed farming
in both the Sg. Pinang and Sg. Burung areas as mentioned in sections
5.3.12 onward. Given the conditions of labour shortage and land
abandonment, means must be sought to enlarge land holdings or the
érea worked per head of farming popul ation. Existing land holdings

in Balik Pulau are even smaller than in Seberang Perai. A special
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5.3.11

5.3.12

case occurs within the coastal strips, where there is a significant
population of fishermen who also keep livestock. There may be
scope for enlarging the livestock areas and working them in
conjunction with fish ponds and possibly tree crops. Excavation
for fish ponds in newly reclaimed areas could be used as fill to

increase the dry soil depth for tree crops.

Sg. Burung Scheme

Sungai Burung Scheme - This Scheme area covers 525 ha
(1296 ac) of which 140 ha are annually double-cropped with padi.
Irrigation facilities are good and the padi farmers keen. The area
should probably remlain as double-cropping padi land, as farmers
have supplementary sources of income from fishing and off-farm
jobs in the public and private sectors. Members of the farm households

also work in factories.

The remaining 385 ha (950 ac) of padi land are nominally
under single cropping but have been abandoned, some as early as
1974, The average farm plot size is only 0.65 ha (1.61 ac). Due to
limitations of farm size and lack of opportunity to double-crop, interest
in padi farming changed in favour of other off-farm jobs which can
guarantee a more assured form of income. If it is accepted that padi
farming, as governed by the limitations mentioned above, can no
longer offer the operator a reasonable income, then a more intensive
farming enterprise should be found. There is a distinct possibility
for the introduction of an integrated type of farming based on a
combination of aquaculture, poultry and ducks, market garden and
horticultural crops with emphasis on orchids/cut flowers. Even
crocodile farming may be considered. Soil and water quality
investigations will have to be carried out before specific recommendations

can be made,

;.



5.3.13

The State Government of Pulau Pinang should take
cognizance of the vast potential of the export markets for orchids.
There is already the training facility at Relau Agric. Station, which
can also act as a centre for multiplication and distribution of planting
materials. Sungai Burung is a possible commercial production area

by virtue of its proximity to the Bayan Lepas International Airport.
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6.1

6.1.1

6.2

6.2.1

DEVELOPMENT OPPORTUNITIES AND STRATEGIES IN
SEBERANG PERAI

General

The study is concerned with all irrigated and drained land in
Seberang Perai which is covered by DID schemes, with the exception
of the Sungai Acheh scheme in the south of the state which is grouped
with schemes in Perak. Certain drainage scheme areas also are
excluded, but study of the drainage schemes will, in any event, be
limited in scope, as explained in 4.6.8, Details of the schemes
under study in Seberang Perai are given in section 3.2 and in
Appendix B,

Sample areas

(Some of the comments made in 5,2 are repeated here for
convenience of those readers not concerned with Balik Pulau),
Sample areas as defined in the TOR (page 5, top) are those in which
detailed survey takes place during feasibility stage. The objectives

are:

(a) to provide up-to-date mapping which can be used for
feasibility studies of irrigation and drainage requirements,

and

(b) to enable an early start to be made to detailed design as
and when Phase II of the upgrading project is implemented.

To meet objective (a) some of the sample areas must be representative
of the project as a whole, in order to provide typical outline design

and cost data, Is it however not thought suitable to limit sample areas
to this category, in view of the particular importance attached to

areas like the Sungai Kulim scheme. Selection of a sample area of
course implies that the area will lead in the irrigation and drainage
infrastructure improvement programme. Sample areas have
provisionally been selected as given overleaf. They are also shown

on the relevant scheme plans in Appendix B.
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6.2.2

Proposed area:- Approx area hectares

_ (acres)
1. Sungai Muda Scheme:
Area in Mukims 4 and 5 supplied from
taliayer Ageh; bounded by Sungai Tembus on
the northern side and by Sungai Lahar Endin 890
on the south, (2200)
2. Sungai Kulim Scheme:
Area in north west corner in Mukim 2
(north of Permatang Pauh) supplied from
taliayer No. 1, including the small area of 425
pumped supply in Peng. Tambang, (1050)
3. Juru Scheme:
Entire area 240
(600)
4, Alma Scheme:
Entire area 97
(240)
Total 1,652
(4, 090)

Area 1, the part of Sungai Muda scheme, forms a complete
irrigation unit, in the form of a strip from West to East, supplied
from the Muda main canal on its eastern boundary and ending on the
sea coast. The portion nearest the sea is subject to the problem of
spongy badly drained soils mentioned in 4.4.12. Area 2, in the Sungai
Kulim scheme, is north of the road from Butterworth, through
Permatang Pauh, eastward. Its northern boundary is the Seberang
Perai river/swamp area, which is due to be improved with the

construction of the Perai barrage a short distance downstream. The
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6.2.3

6.3.1

North-West corner of the area is crossed by the proposed North-
South motorway, and we trust the exact alignment can be supplied
to us to permit irrigation and drainage design to conform, Area 1,
and to a lesser extent Area 2, are representative of the Project as

a whole,

Area 3, Juru scheme, is known to have water supply
problems, and there is doubt as to how much of its total area could
be supplied with water for double padi cropping. Because of this,
its status as a sample area is provisional, and no topographic
survey will be done until more consideration has been given to the
difficulties of water supply. Area 4, Alma scheme, is listed as a
"rainfed" area, and the only sample area in this category. However
since it now possesses a canal and gated diversion structures use
of the term "rainfed" is apparently no longer correct. The Alma
scheme source, the Sungai Kelang Ubi, is polluted by the effluent
from three factories upstream, We shall investigate the possibilities
of dry season supplies from ground water for this area,

Development Opportunities

The irrigation and drainage systems in the larger schemes
viz, Sg. Muda and Kulim Irrigation Schemes were good in early
years when draught buffaloes were used for land preparation and
harvesting was done manually, However the labour is no longer
available to farm properly in this way. The essential task is to
improve padi yields with reduced labour input and, where necessary,
to remedy shortcomings from the causes listed earlier (4.4.4),
especially those due to inadequate drainage and irrigation infrastructure,

As explained in 4.4.6 the yields of padi are at present very
low, and a large improvement of over 100% should be possible when
new agricultural techniques are combined with improved irrigation
and access, and the present negative effects caused by abandoned
land, increased pests and uncontrolled planting are eliminated.
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6.3.3 Re-organisation of the present very small land holdings
by some form of larger grouping also appears essential, so that
machinery may be used effectively and the quantity of manual
labour reduced. We envisage that the present systems may have
to be redesigned to allow for block planting of 100-200 ha (250-500 ac).
Internal roads with lay-byes will be needed for quick and easy access
into each of the blocks, for transport of inputs and padi in and out of
each of the blocks,

6.3.4 One can foresee also the need for simultaneous planting of
large blocks with a single variety to overcome uneven ripening
when several varieties are grown and to facilitate large scale combine
harvesting. The economy of scale of operation will lend itself to
lower cost of production and increase of yield with fewer incidences

of damage by rats and other insect pests,

6.3.5 The problem of abandoned padi lands in the State, and in
Seberang Perai particularly, may in fact compel the adoption of a
new approach to padi farming. In view of labour shortage due to
rapid urban and industrial development, the emphasis will be on
large scale operation of padi farm with heavy reliance on mechanisation.
Mini estate type of farming has been suggested. How the farmers who
now own small size lands can be organised into pooling all their

resources into a mini estate unit will require careful study,

6.3.6 Where there is found to be a real shortage of water we will
carefully study means of reducing losses and investigate the prospects

for re-use of drainage water, by pumping if necessary.

6.3.7 A number of useful suggestions for improving the effectiveness
of the padi farmers are made in the Working Group on Farm Production

Services?, Among those not mentioned above are:
(a) Demonstrations on rice cultural and varietal techniques.,

(b) Demonstrations on control of pests and diseases.
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6.3.8

6.3.9

6.3.10

6.3.11

6.3.12

(c) Padi seed renewal scheme,

(d) Espanded credit facilities both for agricultural inputs

and farm machinery.

The above services would be co-ordinated either by the DOA or by
a new special body operating the Project (4.10.2) ,

The scope for introduction of alternative crops in the main
padi areas appears small, but there may be opportunities in the
rainfed schemes when water supplies will not sustain a second rice
crop. The prospects for growing non-perishable food crops such as

soya, maize and ground nuts will be investigated.

Scope may also exist for the introduction of a cash crop in addition
to two crops of padi, but this will only be followed up if it appears there

is real interest among the farmers,

In addition to orthodox cropping patterns for the area we shall
study the opportunities for introduction of supplementary on-farm
activities such as livestock, poultry production, to such degree as is

practicable,

Sg. Kulim Scheme - Priority Area

Sungai Kulim Irrigation Scheme - This scheme covers an area
of 3,663 ha (9052 ac), all of which have facilities for double-cropping.
Yield of padi can be raised from its present average of 2, 65 tonnes /ha
(422 gantangs/acre) to 3. 77 tonnes /ha (600 gantangs/acre), with
improved agronomic practices, better seeds, better pest and disease
control measures, and better designed irrigation and drainage

facilities,

Since this scheme area is large, it should be divided into
irrigation blocks to facilitate better water management, As far as
possible, new designs will ensure that farmers do not depend too

much on one another for irrigation water or drainage. We shall also
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6.3.13

study staggering of field operations such as land preparation,
transplanting and harvesting so as to minimize peak demands for
water, labour and farm machinery,

According to the DOA report, 2180 ha or 59% of the padi
land in Seberang Perai Tengah are now abandoned. By far the
largest block of abandoned land lies along the main trunk road
between Prai/Butterworth and Bukit Mertajam., We shall require
guidance from the Government as to exactly which areas are to be
rehabilitated before starting to cost scheme improvements and

assess economic benefits,
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PROGRAMME FOR THE STUDIES

Staff Inputs

The study team was mobilised on 16th February 1981, when
the team leader and two assistant drainage and irrigation engineers
started work in the Kuala Lumpur office of Binnie dan Rakan., This
team moved to Penang on 22nd. February and attended an introductory
meeting with the Technical Committee on 23rd February. The
Irrigation/Water engineer arrived on 2nd March. The programme

for staff deployment is given on Figure 7.1 .

Inputs of all professional staff, as agreed for the contract,
differ-from those put forward for Phase I in our Proposal of services

dated December 1979‘, as follows:

1979 Contract
Proposal

(m - m) (m - m)
Project direction 10 11
Team, engineers/hydrologist 453 341
Team, other disciplines* 32 11
Consultants /specialists 20 4
Total 107 51

The large reduction in the totals no doubt reflects the
Government view that the Project area is well provided with background
information for the study, and that time which would be required
for gaining information, preparing statistics and so on is not
necessary in the present situation. Furthermore the other studies
commissioned independently by the Government, such as those by
six Working Groups and the Market Potential Survey of July 1980,
cover much of the ground which the non-engineering specialists originally

proposed had expected to be engaged in.

* Surveyors excluded
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7.1.4 It follows from the foregoing that, as a general rule,
the team will accept the data provided by Government or their
consultants in matters of agricultural economics, socio-economics
and specialist farming activities, subject only to general review

and occasional checks,

ook 8 The engineering situation is somewhat different, because
there have not been comparable engineering studies of the area,
However the reduction of engineering input is only a fraction of

that occurring in other fields of study.

7.2 Work Programme
Mobilisation
7.2.1 Six members of the resident team of ten have been engaged

full time on the study since early March, in addition to the Surveyor
and two survey technicions. The Soil Scientist will start early in
April, and the Hydro-geologist will start later in the month, so that
8 of the 10 team members will be engaged full time before the end
of April. In addition the Rural Sociologist and Farm Mechanical
Specialist will start work in April. Due to the short nature of

their inputs the two Agricultural Economists will not start work
until June 1981,

7.2.2 The programme of work is shown in Figure 7.2, The
programme of work in matters of agriculture, agricultural soils
and agricultural economics is constrained to some extent by the
availability of, and very short intermittent inputs allowed for,
the specialists in these fields. A number of these specialists hold
university appointments and are seconded to the team on a part-time

basis.

2.3 Field work on agricultural soils will start in April, as
explained in 4.4.13,with examination of soils in all the project schemes

and their identification and characterisation. The Agronomist has
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already started a comprehensive programme of examination of
every scheme with questioning of representative farmers and the
local DOA and FOA officials. This work will continue through the
month of April, Preliminary recommendations for measures to
improve padi yields and for supplementary farming activities will
be worked up in April and May for inclusion in the Interim Report,

7.2.4 Survey work will continue, with the objective of completing
all the sample area mapping as early as possible, The work
in the Kulim and Alma areas should be completed before the end
of April, Surveyors will continue with their other tasks thereafter
(4.5.7).

7.2.5 Engineering studies, following the present review and
inspection stage, will forcus on several matters in the stages
leading up to the Interim Report, These include: detailed analyses
of the irrigation and drainage systems, and their shortcomings,
in the sample areas; development of standard design criteria for
upgrading works; establishment of unit cost data for feasibility
study of construction alternatives; inspection and assessment of
performance of DID drainage schemes.

7.2.6 Preliminary agricultural recommendations and engineering
options put forward in the Interim Report ought to be agreed or decided
by the Steering/Technical Committees in good time to permit full
use of the July-August period by the Economists and Engineers in
preparation of schemes with their economic and financial analysis
for the Final Report,

7.3 Logistics
Office
3.1 Since no suitable office accommodation was available at

the start of the Project, the Government decided to recondition
premises located above the Magistrate's Court in Butterworth,
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UPGRADING OF IRRIGATION SCHEMES IN

BALIK PULAU AND SEBERANG PERAI, PULAU PINANG

1881
1 2 3 4 5 6 8 9 10
Months | F [ M [ A [Mm |3 |2 5 lo"| N
General
1 Mobilisation =I5
2 Review literature and inspect areas —
Hydrology
3 Obtain and collate records —
4 Establish new measurements e SR
5 Water available for project
6 Groundwater resources bl
7 Water quality
8 Infiltration, evaporation, rainfall
8 Crop water and canal requirements : A
Agriculture ﬁ
10 Evaluate existing practice {
11  Soil survey, land use/classification — i
12 Padi improvements |
13 Mechanisation i
14 Balik Pulau options
15 Rain-fed schemes options — R :
16 Horticulture S =
17 Poultry, fish ponds -
18 Drainage needs et .
Engineering
19  Evaluate existing irrigation -
20 Evaluate existing drainage -
21 Sample areas =
22 Main networks;structures
23 Other irrigation schemes
24 Drainage schemes
25  Access roads —_—— = e - e ]
26 Cost analysis e s e ] e e
Survey
27 Establish co-ordinates and levels
28 Main canals, drains
20 Saniple areas y
Social and Economics Studies
30 Evaluate existing situation P [
3l Labour and farm services - plall il
32 Economic analysis
Reports
33 Inception .._1
34 Interim 41 :
35  Final Bt 1 A

WORK PLAN
Figure 7.2
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7.3.3

7.3.4

7.3.5

Instructions were given to the JKR around 24th February to start this
work, Tt involves reconstruction of partition walls, ceiling and

flooring as well as complete re-wiring and provision of air-conditioning.
As at 25th March the work was well advanced but no date for moving in

could be given.,

Temporary office space has kindly been made available in
Georgetown by the State Economic Planning Unit., There are two rooms
with desk space for four people, including clerical staff. This was
only adequate for a very short time, as total staff exceeded four after
5th March. Since then we have had up to six professional and three
clerical staff, with the result that the Agronomist and Hydrologist
and other visitors have worked from their hotels. There is also a
complete lack of shelf or other storage space, so that office efficiency
is seriously handicapped. Housing for the team, and the greatest
proportion of the study area, are in Seberang Perai, so that
appreciable time is lost in crossing to Penang Island to the temporary
office. It is not possible to engage any survey draftsmen, since there

is neither equipment nor space for them,

As a result of the lack of typewriters and other office
facilities, this report has been typed and printed at our head office

in Kuala Lumpur,

We are confidently looking forward to moving to our permanent
office in Butterworth early in April, but if there should be any delay
with this move, the work done under this contract would be very

seriously affected.

Transport

Two saloon cars are being used by the study team as at
25th March, and a third vehicle will be available shortly. At present
this is adequate for the needs of the professional team, including
specialists, though not for the surveyor and his assistants. Two
further cars are currently used by the three surveyors and their

12 labourers. With the onset of monsoon weather at a later date
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it may be that a jeep or similar vehicle will be needed for access
in certain cases, particularly in the drainage areas. If this
turns out to be the case we trust that the DID or Dept. of
Agriculture will be able from time to time to loan a suitable

vehicle as extra requirement.
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TERMS OF REFERENCE

Upgrading of Irrigation Schemes in Balik
Pulau and Seberang Perai, Pulau Pinang

1. Introduction

1.1 Seberang Perei has about 34,590 acres of land under
padi cultivation. Of this total, about 34,000 acres are double
cropped leaving about 590 acres under single cropping. Balik
Pulau has about 2,782 acres of land under padi of which about

500 acres are double cropped.

1.2 The edsting irrigation facilities in the Seberang

Perai and Balik Pulau areas were completed some 25 years ago.

The existing facilities therefore fall short of the present day
stendard of irrigation system,designed for optirmum water management
and meximun productivity. 1t was reported that the farmers lost
one crop in three years as & result of inadequate irrigation
facilities and poor farm management. There is a proposal to re-
evaluate the performence of the existing facilities with a view
for upgrading of the system. It is envisaged that this will include
improvements to the irrigation, drainage end access facilities as
well as the strengthening of agric;.lltural supporting services.
These measures will contribute to increase crop productivity end
farm incomes and hence are in line with the Government's policy of
poverty eredication, which is particularly acute among the padi

cultivators in many purts of the country.

1.3 The Government of Malaysia has therefore decided to
engage the services of consultants to carry out feasibility study,
detailed design and construction supervision of all engineering

works necessary for the upg. ading of the 11 existing irrigation



24

3.

schemes in the Sebcrang Perai area, the four rainfed areas of
Mma, Sg. Duri, Mcngkuang Mak Sulong and Cherck Tok Kun and the

Balik Pulau arca (as listed in 3.3).

Objective

The principal objectives of the projcct would be to
formulate and implament proposals for the upgreding of irrigation,
drainage and access facilities for cach of the irrigation schemes,
in the project arca with the eaim of raiéing efficiency, improving
form and water management and providing the nccessary pre-condi-

tions for increased productivity and farm incomes.

Background

3.1 Irrigated agriculturc, especially padi cultivation,
places the heaviest overall demand on the surfoce water resources.
This demand has grown as.a result of the stcady increase in the
irrigated area and the policy of increasing the acrecage of double
cropped padi. Optimising the use of water is now essential if
water is not to become the main constraint of further agricultural
development. In the casc of padi cultivetion, optimisation of
weter use can be achicved by improved water management techniques
made possible by the provision of more intensive reticulation

system and in field structures.

3.2 Padi cultivators are one of the major poverty group
identified in the Third Molaysia Plan as in nced of sclective
trecatment. The project is thus directly aimed at a specific

-

target poverty group and will assist the Government in its effort

to eradicate rural poverty. Based on an averege holding size of

2 - 3 acres, thc project can benefit about 14,000 form familics.



343 The project arca consists of 11 irrigation schemes

in the Seberang Perai arca, covering a total acreage of 34,590

acres of padi, four rainfcd arcas of Alne, Sg. Duri, Mengluang

Mak Sulong and Cherok Tok Kun totalling 613 acres and the Palik

Pulau arca, (2,782 acres under padi).

() (a) Sebereng Peral Utara

(i) Sungai Muda Irrigation Scheme
(ii) Pinang Tunggal Irrigation Scheme
(iii) Jarek Irrigation Scheme
(iv) Tasek Glugor Irrigotion Scheme
(v) Jarsk Tengsh Irrigation Schcme
Sub-Totzl

(b) Scberang Perai Tengah

(1) Sungci Kulim Irrigation Scheme
(ii) Juru Irrigation Schcme
(3ii) Macang Bubok Irrigation Scheme
(iv) Renjau Irrigation Scheme

(v) ¥uala Tasek Irrigation Scheme
Sub-Total

(¢) Scberang Perak Sclatan

(i) Tasek Junjung Irrigation Scheme

Total

17,580 acres
3,697
1,950

oy 8
260 m

24,034 acres

9,052 acres
602 ©
335 v

0 .
45 M

10,084 acres

482 acres

34,600 acres

(B) Provision of irrigation to the four rainfed padi arcos.

(1) Alma
(ii) Cherok Tok Kun
(iii) Mengkuang Mak Sulong
(iv) Sungai Duri
Total

240 acres
263 acres
60 acres

50 acres

613 acres
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(C) Provision of drainage and/or irripation facilities to
(1) Pantai Achch 500 ccres, for the cultivation of
suitable crop(s) to be recommended by the
consultants.
(ii) Sungai Purung 1,29 acres.
(iii) Sungai Pineng 1,486 acres.
Total 3,282 acres

Grand Total 38,495 acres.

Scope of Work

It is intended that the project shall be undertaken
in two phases. Phase I will cover all study and investigations
up to feasibility stage. Phase IT will involve the detailed
design and implcmentation of the schemes. The consultont!'s
approach to the Study shall be in consonance with local institu-
tional and engineering standards. In view of the labour shortage
problem in the project arca, the engincering system shall be of
the typc that minimizes lobour requircments during actual cperations.
During the course of Study, the consultant shall toke into accou..n'b
the results of the socio-economic survey undertaken by the Ministry
of Agriculturc which had becen carried out in the project arca in

the middle of 1979.

Phase I : Feasibility Study

- Review and evaluate the engineering,
agricultural and cconomic aspects of
cach scheme to determine the presont
technicnl and economic viability in
the light of changes since the scheme

wes oripinally planncd and implemented.



Carry out dctciled survey of suitably
choscn soample arcas ane other
nccessary site investigations, wvhere

necessary for cach of the schemes.

Forimlcte projosids for upgrading of
irrigeution, drainage ond access

facilities.

Preparc a feasibility report for coch

scheme including cost benefit analysis.

Proparc & schedule of implamentation of

proposcd work.

If proposed dovelopment is found feasible and ofter

approval by the Government, tho conswltants shall procecd to

phasc II as follows.

Phasc II: Detailed design and Construction Supcrvision

Preporation of detaled designs and plon

for cach schunc including tonder docuacnts.
Calling of tendcr, cvaluation and rccom-
mendation of averd of tender.

Contreet adainistrotion cnd construaction

supcrvision.

The Scope of work during tic two phascs includes, but

not necessarily restricted to the following:

Phase I : Feasilility Study

(1) Revicw thc rainfzll, runoff, streamflow,
¢vaporation und othcr hydro-mcterolo-

gic:1 dote. for cueh scheme znd collcet



cdditional dat: where nccessary.

(ii) Review available survey and topographical
data and arrangs for collcction of
additional date/informction where

necessary.

(iii) Roview 211 soil and land classification

date and standardise on agrecd system,

(iv) Assess the avuilability of surface water
resources and wherce necessary, conduct
investigations for ground water and
propose a system for conjunctive use of

surface end ground water resources.

(v) Determine the suitability of surfuce water

and/or ground wcter for agricultural use.

(vi) Collatc and review all existing literatures/

reports on cach irrigation schcme.

(vii) Bxamine cexisting infrastructural layout
to csscss irrigation cnd drainage requirce-
ments and cllicicncices and prepore propesals

for upgrading of thc schaues.

(viii) Bxamine cxisting padi vorietics, yiclds and
crop water roquirancnts cnd propesc changges

vhere necessary te dmprove production.

(ix) Examinc the potential fer providing irrigation

supply to niighbouring potenticl paddy areas.
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(%) To look intc the possibility of hoving

double crops plus some other cash erops.

(xi) Toking into consideration the latour shortage
problom, cxomine the nced for muchonization
of agriculturcl activitics and to recommend
suitable choice of agricultural machines

where noeded.

(xii) Carry out finencial, socicl and cconomic
gppraisal of proposad upgrading of the

irrigation schaics.

(xiii) Preparc proposals for project managcment
during construction as wcll as opcration and
meintenance stage and propose o systen of
data colluction where necessary for the

monitoring of the overcll project.

(xiv) Draw up detailed programme for the
construction of proposcd engineering
vorks, covcring phasing of implumentation,
manpever requiraicnts and coordinction

activitics.

v —

Phese II: Detailed Design cud Construction Supervicion

(i) Prcpare land ccquisition plans for the
purposc of acquiring the nccessary reserves
for proposcd cancls, drains and any other

works.

(ii) Prepere detcil ongincering designs ond plans



for schemes approved by the Government
on the besis of the feasibility report

'boge'.ther with tender documents,

(ii1) Assist the Drainage and Irrigation
Department in calling tender,

processing and awarding of contract.

(iv) Carry out contract administration and

supervision of construction,

5. Duration of Projcct

5l Phase I of the Project shall be of 9 months duration
and shall commence within two weeks after signing of the contract.

Phase IT is cstimated to be completed in 48 months,

Phase I : Review and evaluation 3 - 4 months.

Preliminary proposals and cost estimate:
5 = 6 months,

Phase IT : Dctailed plamning and design and preparation
of tender documents; 6 months,

Implementation 42 months.,

6. Roports

The consultants shall prepare and submit the following
reports in English,
Phase I :
(1) An Tnception Report (50 copies)

containing a detailed statement of the
Consultent's proposecd study, procedures
and work schedule, to be submitted
within 1 month of the starting dote;
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(ii) Interim Report (50 copies)
giving a summary of the work performed
during the reporting period and any
preliminary findings and redomeﬁdatimsl;
to be submitted within 4 months after
the starting datc;

(iii) A Draft Final Report (100 copics)

summorizing all work performed in the
study and the findings a.nd rec;annnendations
of the consultants, including maps, plans
and dicgrems, to be submitted not later

than 7 months after the starting datc;

(iv) A Final Report (100 copies)

incorporating all rcvisions deamed
appropriatce by the consultants after
considering coments by the Government

on the Draft Final Report.

Phase II :
(i) Preliminary design and lend acquisition plens
within 4 months. (25 copies)
(ii) Final Design complcte with Tender Table
Documents and Speecification shall be submitted

within another 2 months. (50 sets)

(iii) Progress Reports shcll be submitted
quarterly throughout the¢ duration of

construction.
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(iv) Completion Report summarizing the
details of design and construction works‘
including an operation manual with
sufficient details and guidelines for
the operation cnd maintenance of the

completed works.

7. Supervision of the Project

8.

‘A steering committee chaired by the Ministry of
Agriculture will be formed, to include rcpresentatives of the
Treasury, Malaysian Agricultural Rescarch and Development
Institute, Implementation end Coordination Unit s Economic

Planning Unit, Drainage and Irrigotion Department (Federal and

 State), Statc Economic Planning Unit and tho Department of

Agriculture (Federal §and State), ond Farmer's Organisation

Authority for the overall monitoring and guidance of the project.

" A technicel Sub-Committee ‘responsible for day-to-day management

of the Project will be formed and the consultants will be
required to maintain close liason with this Sub-Committec,
the State Econcmic Planning Unit and other rolevant Government

agencies.,

The successful consultant will be required to sct

up an office in Seberang Pcrai.

Consultant's Qualification

The ccnsultant should have considerable expericnce
in feasibility study, detailed design cnd project monagement
for works of similar nature and under similar social and

environmental conditions. The consultant!s staff assigned



to the project should, at lcast comprise of the following

kéy personnels.,
(i) Irrigetion Engincer
(ii) Hydrologist/Wcter Rosources Engineer
(d4i) Agronomist
(iv)  Construction Engincer

(v) Project Economist.

9. Data Availability

All existing rclevant records, data, plans s reports
and relevent literature will be mede oveilable on request
to the consultant. The consultents are required to indicate
any shortfall in the availability of information required
for the project and to discuss their additionel requircments
with the rclevant Government agencies. The consultant shall

be responsible for the collection of any additional data,

where nccessary.

29.10,79
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Addendum to Terms of Reference
Upgrading of Irrigation Schenes,
in Balik Pulau and Scberang Prai,
SPulauw Pinang

Consultants are hereby informed that the Terms of
Reference for the above project are to be extended.

1. dditional Scope of Work

e ——

1.1 Topographicul Survey

Consultants would be requested to provide the necessary
manpover <nd equipment to carry out det.iled tovographical
survey for the irrigation areas of the project for planning
and det.iled design. Topographicil survey of simple ercas,
as referred to in paragraph 1 of page 5 of original Terms
of Refercnce will form part of the above survey requirement
and should be scheduled to take place early so that
information could be obtained in time to facilitate the
feasibility study under Phase 1 of the project ussignment.

1.2 Extension to include the tree crop areas

Project assignment should cover the tree crop areus
estimated at 100,694 acres of which some 43,200 acres are
drainage arcas maintained by DID. The land use projection

for the trce crops are:

80008 .
coconut - 35,826
oil palm - 3: 205
other tree crop - 10,376

(cloves, nutmegs,
fruit trees and
cocon )



The works involved include the following:
Phase I: Feas bility Study
(i) In respect of draincge arcas mainteined by DID.
(a) To review &nd evaluste existing drainige schemes
and to identify shortfalls, preblems and arcas

for izprovement of the draincge schemes. The

drainage schemes included are:

Same Acres
Bukit Minyuk/Bukit Tengah 8,625
Bukit Tanbun 10,56/,
ii.ibong Toebal 13,547
Taszk Glugor 2,425
Sungci Udang/Tcnjung Berembang ' 1,030
Sungai Chenahem/Sg. Udeng Recil 290
Benteng Kampong lelayu | 420

(b) To propose necessary drainige improvient
works taking into considcrction Government
intention for agriculturel intensification

and crop diversification in the arcas.

(ii) To exwuine the need ond to propose appropriate
droinage works, where necessary for 32,800 acres
of land outside DID schames to permit agiicultural

improvenent o

Phase II1: Detadled design ond construction supervision

If proposed dr.inuge improvument, works arc found
feusible and afier approvol by the Goverwent, the
Consultents shall procced to Phase II as follows:



2.

- Carzyin'g out nucessary survey ¢nd ficld
investigation,

= Preparation of detciled designs wnd plens
iicluding tender documents,

- Calling of tender, evcalucation tnd recomnen--
dation of award of tundcr.

~ Contract administration ¢nd construction

supervision.

Speciul Consideration to the whole Belik Tulau arca

i —— e o

The Consultants' proposal for the Pantai acheh, Sg. Furung

and Sg. Pinang areas should tike cognizaonce of the development
in Balik Pulau aree as well in the islind of Fenang. There is
also limitcd water supply for agricultuvre due to competing
demcnd by industry and urb:n hcuschold. Therc should be a
socio-ccononic study to assess income poticrns in the Balik
Pulau arvea. The feisibility study should thercfore be broadened
to asscss the best woy to ruise the income of the framers
and the generwl population, not only through improved agriculture
but also through other mewsures such o broiler production,

horticulture, fish and livestock production etc.

Report Subnission

In view of the considerable differcnces in the nature
and characteristics of the project arcas an Seberang Prai
and thosé of the Penang island, the Consultants chould therc
fore subtmit reports scperately for the two crcas, to fucilitcote

tssessment and follow up action by the Goverment.

Consultants' Qualification

The consultant's tcam for the project should include
an experienced enginecring surveyor to undertike the detuiled
topographical survey .nd other survey work os roguired
under thc Terms of Reference cnd its addendum, In ggricultural
econoinist shoulu also be included as onc of the key personnel

of the project te:m,



MODIFICATION TO THE TERMS OF REFERENCE

As detailed at meeting of the Technical Committee on 16th March
1981, The changes are underlined.

Page 7; Item 4(x) to read :-

(x) To look into the possibility of having double crops plus

some other cash crops, or single padi crop plus off

season other crop, or conversion of area to other crop

or alternative usage.

Page 7; Item 4(xi) to read:-

(xi) Taking into consideration the labour shortage problem

and soil condition, examine the need for mechanization

of agricultural activities and to recommend suitable

choice of agricultural machines in view of future

developrhent.
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BRIEF DETAILS OF

EXISTING SCHEMES



APPENDIX B

DETAILS OF EXISTING SCHEMES

The following pages record brief details of most of the
existing irrigatic;n schemes. Only the three small schemes - Sg. Duri
(50 acres); Kuala Tasek (45 acres) and Mengkuang (60 acres) - are not
included. The data is based on brief field visits and preliminary
discussions with government officials. Figures quoted have not yet been
checked or confirmed. In particular, values of cropped areas and yields
have shown minor inconsistencies between those given by different
departments and these have not yet been reconciled. In some instances
data has not been readily available or has not yet been collected. The

absence of figures does not indicate zero values,
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1. Sg- Muda Scheme : Branch canal

2. Sg. Muda Scheme: Tidal gates on Sg.Lahar Endin

3. Sg.Muda Scheme: Low-lying, constal area with drainage

problems.
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SCHEME : A(i) SUNGAI MUDA

Irrigable area : 7,115 ha (17, 580 acres)
Source : Sg. Muda
Location of intake (map reference) : 272, 200E; 615, 500N

Type of intake : Pumped intake; river levels controlled only by gated

tidal barrage approx. 2.5 km downstream.

Nominal intake capacity : 3 No., 2.8 ms/s (100 cusecs) + 1 No, 5.7 m3/s
(200 cusecs) electric powered pumps; total : 14,2 mS/s (500 cusecs).

Canal and drainage systems : Primary network of main and secondary
canals extensive and relatively well maintained. Lack of field canals.
Primary drainage but lack of drains within tertiary blocks. Drain

outlets with tidal gates,

Access : Good primary access but lack of farm roads into irrigation

areas,

Present cropping patterns (based on figures for 1979 off-season.

1979-80 main season),

Main season : Area cultivated : 6,617 ha (16,350 acres)
93% of irrigable area.

Average yield : 3.27 tonnes/ha (520 gantangs/acre)

Off season : Area cultivated : 4, 980 ha (12, 305 acres)
70% of irrigable area.

Average yield : 2,83 tonnes/ha (450 gantangs/acre)

Comments : Basic irrigation and drainage systems in fair condition
but drainage problems in low-lying coastal areas, Apparently adequate
water but land in southern blocks being abandoned with increasing

problems of pests, Labour shortage in southern areas particularly,
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Inverted syphon on southern branch canal Sg.Korok immediately dis of exit of transfer
canal. River badly choked with weeds. Note
small pumping station for vegetable farmer.
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Inverted syphon on southern branch canal Sg.Korok immediately d/s of exit of transfer
canal. River badly choked with weeds. Note
small pumping station for vegetable farmer.



SCHEME : A(ii) PINANG TUNGGAL

Irrigable area : 1,496 ha (3,697 acres)

Source : Sg. Muda
Location of intake (map reference) : 280,100 E; 615,400N
Type of intake : Pumped intake ; no local control of river levels,

Nominal intake capacity : 2 No. 3.8 m3/s (135 cusec) electric pumps.
Third pump of similar sized installed but full output - 11,5 m3/s

(405 cusec) not yet operational.

Canal and drainage systems : Well maintained system of main and
secondary canals but lack of field canals. Primary drainage but lack
of field drains, Areas outside flood protection bund liable to flooding

from Sg. Muda and therefore classed as 'rainfed’'.

Access : Primary access good but insufficient farm roads.

Present cropping patterns (based on figures for 1979 off-season.

1979-80 main season)

Main season : Area cultivated: 1,451 ha (3, 585 acres)
97% of irrigable area,

Average yield : 3,77 tonnes/ha (599 gantangs/acre)

Off-season: Area cultivated: 1,466 ha (3, 623 acres)
98% of irrigable area,

Average yield: 3.02 tonnes/ha (480 gantangs/acre)

Comments : Main irrigation and drainage systems in good order but
lack of field canals causes some problems with supply to fields
distant from canal off-takes. Adequate water supplies. Area in
eastern block,probably in excess of 40 ha, being used for vegetables,

frequently supplied by farmers' own pumps drawing from S. Korok.



JARAK SCHEME
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of trﬁnsfer canal from Sg.Kereh immediately to right weed choked entrance to Jarak
transfer canal in foreground.
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SCHEME : A(iii) JARAK
Irrigable area : 789 ha (1, 950 acres)

Source : (a) Sg. Kereh, augmented by pumped supply transferred
from Sg. Muda.
(b) Sg. Jarak,
(c) Part of scheme fed from Ayer Melintas P, S, (Tasek Gelugor).

Location of intakes (map reference) : (a) 276, 500 E; 606,400 N
(b) 278, 700 E; 605,400 N

Types of intake : (a) Pumped intake with gated, river-control structure

(b) Gravity intake with gated, river-control structure

Nominal intake capacities : (a) 2 No. 2 mafs (70 cusec) electric pumps.
Third pump of similar size installed but full capacity 6 m3/s (210 cusec)
not yet operational. System part of Sg. Muda to Sg. Kulim transfer,

(b) 4.25 m3/s (150 cusec). Also part of transfer scheme.

Total peak requirement for Jarak = 1.7 rn3/s (60 cusec).

Canal and drainage systems : Primary system reasonably well maintained
in northern block (fed ffo_m Kereh to Jarak canal)., Considerable weed

growth in Jarak/Kulim canal.

Access : Area fragmented and access varies. New road being constructed

to Sg. Jarak headworks o

Present cropping patterns (based on figures for 1979 off-season, 1979-80

main season).

Main season : Area cultivated : 710 ha (1, 755 acres) - 90% of irrigable area
Average yield : 2,01 tonnes/ha (320 gantangs/acre).

Off-season : Area cultivated : 671 ha (1,657 acres) - 85% of irrigable area

Average yield : 2. 20 tonnes /ha (350 gantangs/acre).
i =g

Comments : Block south of Padang Manora appears abandoned, apparently
due to labour shortage but possibly also with drainage problems. Work
presently being carrled out on uprating of transfer system and on drainage

and flood control works on Sg. Kereh including an addmonal gated structure

at the pumped intake.
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SCHEME : A(iv) TASEK GELUGOR
Irrigable area : 221 ha (547 acres)

Source : Sg. Kereh augmented by pumped supply transferred from
Sg. Muda.

Location of intakes (map reference):
(a) Ayer Melintas : 278, 000E; 608, 700N
(b) Tok Bedor : 277, 600E; 609, 200N

Type of intake : Both diesel powered pumped intakes without

river-control structures.

Nominal intake capacities : Ayer Melintas P.S. - 2 No. 0.21 m3/s pumps :
total 0.42 m3/s (15 cusec)
Tok Bedor P.S. - 2 No. 0.07 1113/5 pumps:
total 0,14 m3/s (5 cusec)

Canal and drainage systems : Generally canals appear in good condition
and well maintained. Some minor canals concrete lined and distribution
boxes consiructed. Relatively high intensity of canals, but lack of field

drainage systems. Canals extend into northern part of Jarak scheme.

Access : Fairly good.

Present cropping patterns (based on figures for 1979 off-season, 1979-80

main season)
Main season : Area cultivated : 210 ha (520 acres)

95 % of irrigable area
Average yield : 2.2 tonnes/ha (350 gantangs/acre)
Off-season : Area cultivated : 214 ha (530 acres)

97% of irrigable area

Average yield : 2.2 tonnes/ha (350 gantangs/acre)

Comments : Systems in generally good condition with adequate water
supplies, Some minor drainage problems. Yields have been dropping
over the last two years - possibly due to pests which are reported

as being a serious problem,
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SCHEME : A(v) JARAK TENGAH
Irrigable area : 105 ha (260 acres)

Source : Sg. Jarak.

Location of intake (map reference) : 280, 600E; 606,400N

Type of intake : Pumped intake from canal offtaking from $:. Jarak.

No river contirol structure.

Nominal intake capacity : Not known.

Canal and drainage systems : Part of area presently subj=c- 1o flooding
from Sg. Jarak and only part of system in use. Canals ir. — oderate
condition.

Access : Inadequate for vehicles,

Present cropping patterns (based on figures for 1979 off-s=zson, 1979-80

main season).
Main season : Area cultivated : 40 ha (100 acres)
38% of irrigable area

[}

Average yield : 2.2 tonnes/ha (350 gantarzs acre)

Off-season : Area cultivated : 49 ha (120 acres)

47% of irrigable area

Average yiéld . 2.2 tonnes/ha (350 ganta-:= 'acre)

comments : Flooding of area serious problem. Flood ba-< orotects

part of scheme but drainage within protected area difficul:. River levels
controlled by gated headworks on Sg. Jarak scheme apprc=. 2 km

downstream and flood alleviation measures must take intc z:count

operation of these gates.

B-11



Tl 4 P

> - ol . o
s L ¥ 8 A SRV 2 e A R
0y _‘\ ] AN - ¥ ¢ v
= b Sy 1 D ALY
’ N < i \= ¢
\ g -
“ p 4
.
<

/

{if
A

{ 17, o/
// ,mw Fle rai \\j:z'- o

-~ :barragehﬂ___h

-y

Fi

3 Wi

X‘ s'\.‘\'.a'.' A

3 \ | A%t
| : 5 sstd_new 195>
/ ST ?‘32":&._{1'” MD'DFQ
| P \ ~Z 5% . i p
> “p j
bt ™ iy 13 &
v g)A * g 5
f ~ o ) ?! .-." /
“~ . i S e

[IMUKIM /7., &

< KAWAS AT, PERUSANBAN

(L -FENG (RS
SUNGAI

- : ¥ __’. - = s .
— ol e W
. ] I e

KULIM SCHE

Main canal during maintenance period Sungai Kulim headworks



SCHEME : B(i) SUNGAI KULIM
Irrigable area : 3,663 ha (9,052 acres)

Source : Sg. Kulim augmented by pumped supply transferred from Sg. Muda.

Location of intake (map reference) : 276, 800E; 601, 600N.
Type of intake : Gravity intake with gated river control structure.

Nominal intake capacity : Presently 5 m3/s (175 cusec). When uprated

transfer system in operation; 6.4 mB/s (225 cusecs).

Canal and drainage systems : Extensive system of main distribution
canals, recently improved with one secondary concrete lined. Lack
of field distribution canals. Sg. Hutan Nibong is main drain through
centre of area but lack of secondary and tertiary drains. Drainage

problems in low-lying areas,

Access : Main road system around area but very poor access into irrigated

areas. New road planned through centire of area beside Sg. Hutan Nibong.

Present cropping patterns (based on figures for 1979 off-season. 1979-80

main season)

Main season : Area cultivated : 1, 365 ha (3,372 acres)
37% of irrigable area

Average yield : 3.14 tonnes/ha (500 gantangs/acre)

Off -season : Area cultivated : 1, 722 ha (4,255 acres)
47% of irrigable area

Average yield : 2,83 tonnes/ha (450 gantangs/acre)

Comments : Labour shortages and pressures on land from urban development
have led to large areas being abandoned with consequent increase in

pests particularly rats. Distribution and command problems to fields
distant from canal system in some areas. Drainage problems in low lying

areas. Water shortages but uprated transfer system from Sg. MNuda not

yet in operation.
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SCHEME : B(ii) JURU

'Rainfed' scheme with DID supply
Irrigable area : 244 ha (602 acres)

Source : Sg. Junjong Mati.
Location of intake (map reference): 272, 900E; 586, 900N,

Type of intake : Pumped intake without river control structure but with

tidal gate approx. 1.5 km downstiream.

Nominal intake capacity : 2 No. pumps 0.42 m3/3 (15 cusec)
total 0,85 m3/s (30 cusec).

Canal and drainage systems : Irrigation originally by conirolled
drainage but irrigation system built recently. Canals maintained in

good condition. Lack of field distribution canals, Tidal gates on

drainage outfalls to sea.

Access : Lack of vehicle access into irrigated areas.

Present cropping patierns (based on figures for 1979 off-season, 1979-80
main season).
Main season : Area cultivated : 40 ha (100 acres)

17 % of irrigable area

Average yield : 1,57 tonnes/ha (250 gantangs/acre)

Off-season : Area cultivated : 61 ha (150 acres)

25% of irrigable area
Average yield : 1.57 tonnes/ha (250 gantangs/acre)

Comments : Inadequate water for double cropping - hence 'rainfed' status,
Some distribution and command problems to areas distant from the

supply canals. Drainage problems in lowest areas but potential acid-

sulphate soils.
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SCHEME : B(iii) MACHANG BUBOK
Irrigable area : 136 ha (335 acres)

Source : Sg. Machang Bubok/Sg. Ayer Merah,

Location of intake (map reference): 280, 800E; 590, 300N

Type of intake : Gravity intake with gated river control structure.

Offtakes on both banks.
Nominal intake capacity : -

Canal and drainage systems : Well maintained canal system. Shape of
irrigated area - long and narrow with main canal down one side - enables
fairly good field distribution without many tertiary and field canals.

Sg. Machang Bubok along other long side of area acis as main drain,
Access : No vehicle access into irrigation areas,.

Present cropping patterns (based on figures for 1979 off-season, 1979-80 °

main season)

Main season : Area cultivated: - ha( - acres)

- % of irrigable area

Average yield : - tonnes/ha ( - gantangs/acre)

Off-season : Area cultivated : 113 ha (280 acres)
84% of irrigable area

Average yield : 1.89 tonnes/ha (300 gantangs/acre)

Comments : Scheme appears to operate fairly well although some
isolated areas north of the main block have been abandoned. Possible
supply difficulties to these areas which may have been supplied from
stream tributaries of the main river., Small area of vegetable

cultivation in MARDI research station including one field under

sprinkler irrigation.
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SCHEME : B(iv) SUNGAI RENJAU

Irrigable area : 20 ha (50 acres).

Source : Sg. Perangin (Sg. Renjau)

Location of intake (map reference) : 282, 300E; 586, 900N

Type of intake : Gravity intake with gated river control structure.

Nominal intake capacity: -

Canal and drainage systems : Small area supplied from a single canal

which is in need of maintenance. Sg. Perangin acts as drain,

Access : No vehicle access into irrigation areas except for main

road through centre of scheme,

Present cropping patierns (based on figures for 1979 off-season, 1979-80
main season),
Main season : Area cultivated : 20 ha(50 acres)

100% of irrigable area
Average yield : 2.20 tonnes/ha (350 gantangs/acre)

Off-season : Area cultivated : 20 ha (50 acres) -
100% of irrigable area -

Average yield : 2.51 tonnes/ha (400 gantangs/acre)

Comments : Small scheme adjacent to Tasek Junjong. No reported

water shortages.

B-18



SCHEME : C(i) TASEK JUNJONG

Irrigable area : 195 ha (482 acres).
Source : (a) Sg. Tasek Junjong; (b) Sg. Chempedak

Location of intake (map reference) :
(a) 282, 900E; 585, 400N
(b) 279, 500E; 585, 800N

Type of intake : Both gravity intakes with gated river-control structures.

Nominal intake capacity: -

Canal and drainage systems : Two separate blocks with own supplies.
Eastern block, south of Kg. Tasek Junjong, has canal system in fair
condition with tertiary/field canals, and some drainage channels leading
back to Sg. Tasek Junjong. Western block, south of Kg. Kuala Tasek on
left bank of Sg.Junjong, has well maintained canals but no drainage

channels. Sg. Junjong is deeply incised and acts as the main drain.
Access : No vehicle access into either area,

Present cropping patterns (based on figures for 1979 off-season, 1979-80

main season)

Main season : Area cultivated : 184 ha (454 acres)
94% of irrigable area

Average yield : 1,89 tonnes/ha (300 gantangs/acre)

Off-season : Area cultivated: - ha ( - acres)

- % of irrigable area

Average yield : - tonnes/ha ( - gantangs/acre)

Comments : Both systems appear to work reasonably well, Some water
shortages are reported in the western block, but water said to be adequate
for double cropping in eastern block. Some problems with distribution

to furthest areas, Pests, particularly rats, are reported. A small

area of vegetable cultivation is being developed upstream of the eastern

headworks with own pumped supply.
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SCHEME : ALMA

"Rainfed' scheme

Irrigable area : 97 ha (240 acres)

Source (a) Sg. Kelang Ubi; (b) Sg. Kelang Kain

Location of intake (map reference)
(a) 276, 200E; 589, 900N
(b) 276, 000E; 590, 300N

Type of intakes : Gravity intakes with gated river control structures

Nominal intake capacity : -

Canal and drainage systems : Canals in fairly well maintained condition,

but lack of tertiary/field distribution channels. No separate drainage

system,

Access : Access to headworks but no vehicle access into irrigated areas.

Comments : 'Rainfed scheme with water shortages. Serious problem of
pollution from factories upstream. No available figures on yields
but farmers report values as low as 1 tonne/ha (160 gantangs/acre)

probably due to the pollution effects.
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SCHEME : CHEROK TOK KUN

'Rainfed' scheme

Irrigable area : 106 ha (263 acres)

Source : Several minor streams with run-off from Bukit Mertajam.

Type of intakes : Temporary stone bunds to divert flow to gravity intake.

Nominal intake capacity : -

Canal and drainage systems : Simple systems in poor state of repair.

In some cases direct stream diversion into the fields. No drains.

Access : No vehicle access into irrigation areas.

Comments : The area is almost entirely abandoned. A few farmers
have attempted a crop but most of this has failed from shortage of
water. Some fish ponds have been established upstream which has
further reduced any availablg supply. Pressures on labour and land

from urban development are also serious constraints,
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SCHEME : SBNGAI BURONG

Irrigable area : 525 ha (1,296 acres)

Source : Sg. Burong with supplementary supplies from Sg. Ayer

Hitam and Sg. Betong.
Location of Sg. Burong intake (map reference) : 247, 600E; 591, 700N.

Type of intake : Gravity with gated river control structure.

Nominal intake capacity : -

Canal and drainage systems : Upper areas supply by canal system
except for small area upsiream of main headworks supplied by pumped
supply from Sg. Ayer Hitam. Lower coastal areas mainly irrigated by
controlled drainage system, Canals in moderate condition with weed

growth removal required. Controlled drainage system in poor state

requiring rehabilitation.
Main road access adequate but no vehicle access to irrigated

Access

areas.

Present cropping patterns (based on figures for 1979 off-season, 1979-80

main season)
Main season : Area cultivated : 104 ha (256 acres)
' 20 % of irrigable area

Average yield : 2.83 tonnes /ha (450 gantangs/acre)

Off -season : Area cultivated: - ha( - acres)
- 9% of irrigable area,

Average yield : - tonnes/ha ( - gantangs/acre)
. Some area presently double cropped but most of lower

Comments

area below road abandoned. Insufficient water for double cropping

throughout and severe labour shortage. Development in catchment may

affect water supply and quality, The coastal strip has been reclaimed.
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SCHEME : SUNGAI PINANG

Irrigable area : 601 ha (1, 486 acres)
Source : Sg. Pinang
Location of intake (map reference) : 247, 600E; 597, 800N

Type of intake . Gravity intake with concrete weir as river control

structure,.
Nominal intake capacity: -

Canal and drainage systems : Upper areas with irrigation supplies,
lower areas with controlled drainage irrigation, Canals in moderate

condition. Some drains require maintenance,
Access : No vehicle access into irrigation areas,

Present cropping patterns (based on figures for 1979 off-season, 1979-80
main season).
Main season : Area cultivated : 423 ha (1,044 acres)

70% of irrigable area

Average yield : 2.52 tonnes/ha (400 gantangs/acre)

Off-season : Area cultivated: - ha( - acres)
- % of irrigable area

_Average yield :© - tonnes/ha ( - gantangs/acre)

Comments : Water shortages are experienced particularly during the
off-season Sg. Pinang also acts as source for urban water supply and
the abstraction may increase as urbanisation expands in Balik Pulau,
Drainage problems in low lying areas but potentially acid-sulphate

soils if drained. The coastal strip has been reclaimed.
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5.

6.

APPENDIX C

LIST OF REPORTS HELD BY THE TEAM

Working Groups of the Balik Pulau/Seberang Perai Integrated
Agricultural Development Project

Draft Report of the Working Group on Farm Production Service
on Padi and Other Crops.

Report of the Working Group on Farm Production Service on Rubber

and Coconut.

Draft Final Report Working Sub- Committee on Fisheries and Livestock.

 Market Potential Study by MIDF Industrial Consultants Sdn. Bhd. and

ANDZEC Limited.

Final Report, Summary and Recommendations. Volume: 1

Integrated Agricultural Development Project Balik Pulau/Seberang Perai
Final Report Volume 11.

Study of Aquaculture Development by Equasian Sdn. Bhd., Wan Mohamed

and Khoo Sdn. Bhd. and KPM Khidmat Sdn. Bhd.

Draft Final Report. Figures and Tables.

Draft Final f{eport. Volume: 1 The Concept Plan,

Other Reports

Pinang Tunggal Pumping Scheme.
Socio Economic Survey by the Ministry of Agriculture. 1979.

A report on Padi and Padi-Field Fish Production in Krian, Perak.
Drainage and Irrigation Division, Integrated Farm Water Management.
Proceedings of the National Seminar on Water Management and Control
At Farm Level.

Guide to Fertilizer, Malaysia.

Presaturation of Padi Fields.



10.

11.

12,

13.

14,

15.

16.

37,

18.

Hydrological Design of Agricultural, Drainage Systems.
Hydrological Aspects of Agricultural Planning and Irrigation Design.

Agriculture, Second Malaysian Plan 1971 - 1975, Midterm Review
for Second Malaysia Plan, Third Malaysia Plan 1976 - 1980.
(small booklet)

Third Malaysia Plan 1976 - 1980.

Mid-Term Review of the Third Malaysia Plan 1976 - 1980.

Kementerian Pertanian, Ministry of Agriculture, Rumusan Perangkaan,

Statistical Digest, Semenanjung Malaysia. Peninsular Malaysia, 1977,
Farmers' Co-operatives - Institution for small farmers in Malaysia.

Malaysia, Farmers' Cooperatives on The Move .... by A.H, Ahmad
Sarji, 1978.

Drainage & Irrigation Department. Extracts from Triennial Reports:

1961 - 1963
1964 - 1966
1967 - 1969
1970 - 1972
1973

Reconnaissance Soil Survey of Penang and Province Wellesley,

by Soo Swee Weng and K. Selvadurai.

: Kedah- Perlis Water Resources Management Study, by Yusoff

Ibrahim Sehu Sdn. and Renardet Engineering. Final report,
January 1981 (6 volumes, on loan only).

Reports and studies by and for the Muda Area Development Authority

(MADA) will be obtained or borrowed at Alor Setar in the immediate

future.
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