The run-off up to the flat lowland is rapid, but the floods do not concentrate into certain
streams. The paddy fields seem to provide a flood control storage in the area,

The proposed upstream Bukit Lembu reservoir has a cat_chrnent area of 0.4 km? at the
dam site of which the lower catchment is being .developed for orchards, while the remainder is
covered by forests with a mountainous topography The slope of the catchment is steep, which
causes rapid run-off through two small streams. ' |

The catchment area of the proposed Ketapang dam is 0.6 km?, consisting of similar
topography and vegetation cover to that of the upstream Bukit Lembu dam.

No major stream/river exists in any of the catchments of the proposed dam sites.
Overland flow through paddy fields will be collected and stored in the proposed Bukit Lembu
reservoir, while two streams which are considered to be temporary or seasonal are the sources.
for the upstrearn Bukit Lembu reservoir, and a stream called Sg. Ketapang is the main source.
for the Ketapang reservorr The water from the catchments is bemg used mostly for ralnfed
paddy cultwanon No major water use for non agnculmral purposes was conﬁrmed

543 Geology
(1) Topography and geology

The prolect area is located in the northwest of Pulau Langkaw1, near Langkaw1 Atrport
It conmsts of alluwal plams followmg the coast, and - mountams whose peaks ranges in
altitude from 100 to 200 m. The area is underlam by Cdrbomferous sedtmentary rocks :
intruded by granitic rocks of Triassic age. The fresh outcrops of the basement rocks
however, cannot be seen in and around the prolect area, due to the deep weathenng and the
alluvial deposits. ' R :

| There are three proposed dam sites. They are:
D ~ Upstream Lembu -~ -

2)  Lembu
3) Ketapang

'Upstream Lembu and Lembu are located in the same va]ley where there is not a deﬁmte =

river course.” The former locates between ht]lStde slopes showmg a comparanvely narrow
valley, The latter, however, is in the middle of the alluvial plain (paddy field) formed w1dcly
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in the valley. Ketapang is located on the upper reaches of the another nameless river which
cuts a comparatively deep valley in the vicinities of the proposed dam site.

(2) Geological investigations

-Geological investigations were carried out as shown in Table 5.2.1.

1) Upstream Lembu (KH-1; Left; D=5.0 m).

_ 0.00 m to 1.00 m_ o Topsoil . = Brown,.medinm stiff clayey silt with
' ' . . gravel and roots (N=6)
1.00mtod75m . Alluvium. Brown to grey, medium to very stiff

silty clay or clayey silt with alot of
: gravel (N=1 1-50+) o
4.75 m to 5.00 m Residual soil.  Brown to grey hard clayey silt with
weathered rock fragments (silt stone)

“The results of KH-1 suggest the following.

. From a geological v1ewpomt the minimum depth of excavation for the dam
foundation would be 1.0 m (up to the base of the top soil}
- = As the coefficient of permeability of the foundatlon material (3.5 m to 4.0 m deep)
indicates ‘a low value (k—3 71x103m/sec) measures agamst through the
; foundanon seepage would not be reqmred

Note: . . _ _ o
Generally even in the case of a hlgh dam the target value of the coefﬁc1ent of
permeablhty after foundation treatment such as grounng is about 1x107 mfsec

2)  Lembu (KH- 2-Léft-D=io 0m)

The orlgmally planned number of boreholes (2) with a depth of 5.0 m each, was
changed to one borehole 10.0 m deep, due to the presence of deep soft layers (N<10)

at the ﬂrst borehole
S 00() m to IOOm ) : j"I‘_op’ soil Brown to grey, very soft clayey silt with
e L AN T gravel and foots (an)
. 100mto100m- B .Alluvmm ‘Brown to grey, silty clay with some

o sand ‘soft unt11 s O m decp but bllff to very Stiff below that
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3

a)

(N=5-20) Interbeded with soft clay layers (N=3-4)

‘including organic matter at 3.2 m to 3.5 m and 6.0 m to
6.45 m deep, and with sand layers at 3.5 m to 4.8 m and
7.0mto 8.0 m cleep, respectively.

The results of KH-2 suggest tl'le following.

- The dam foundation excavation depth would be 1.0 m (up to the base of the top
soil) at the minimum. In the case of a.dam higher than 5.0 m, however, careful
study on Stabilily and settlement of the foundation will be required, due to the
presence of soft layers (N=2 to 8) up to 7.0 m deep.

- The coefficient ‘of permeability of the foundation material shows low |
value(k<lx1(¥3_ m/sec), therefore measures against seepage through the foundation
Would not be required. ' '

' Note

According to Terzaghi and Peck's theory, in the case of clayey soil, the relationship
between "N*(value of SPT) and "qac"(bearing capacity:tf/m? is as follows.

qac=1.2N

" On the other hand, assuming "g (unit weight of the soil)=2 tf/m?, and the cross section

of a dam is an isosceles triangle, the absolute value of " p"(load per unil area: tf/m?) of |
the dam will be the same as the dam beight in meters, in spite of the slope gradients. :
If the dam height is 5 m, "p" on the foundation will be 5 tf/m?. Therefore if the

absolute value of "qac"=1.2N < proposed dam height in meters, it can be _]udged

' roughly whether stabzhty and settlement analyses of the dam foundation will be

necessary.

Ketapang (KH-3; Left; D=10.0 m, KH-4; Right; D=7.0 m)

KH-3.

0.00mto1.20m Top soil ' Brownto grey soft cleyey 'Siltfivith
o o L _ . _ gravel and roots(N-4) —
1.20 m to 5._30 m o Allui)iom _ o Brown to grey medlum to suff clayey s1lt -
| N N : w1th gravel (N= 8- 11) L
_5.30"m.to_10.0 m . Res.ldual soxl / Completely wedthered rocks
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Brown to grey very stiff to hard clayey
silt with weathered rock fragments
(mud stone) (N=36-50+)

b) KH-4

The-original planned depth of 10. 0 m was changed to 7.0 m, due to the appearance of
hard basement rocks at 5 1 m depth.

0.00 mt00.95m Top soil Brown to grey, soft to medium clayey silt -
: with roots(N=5)
0.95 mto 3.00 m Alluvium Brown to grey stiff to very stiff clayey
o silt with a lot of gravel (N=19)
3.00mto 5 10m ' Resxdual soﬂ/Complete}y ‘weathered rocks

Brown very stiff clayey silt w1th a lot of
weathered rock fragments (silt stone)
- _ (N=19) ' '
- 510 mto7.10.m Rocks Weathered rocks (limestone)

T he results of KH 3and KH 4 suggest the followmg

_ From the geological v1ewpomt the minimum depth of the dam foundanon
excavation would be 1.0 m to 1.2 m. -

- The coefficients. of permeablllty show comparatwely high values (k=1.27 to
1.05x10- 61’11]860) theretore measures against foundation seepage such as the
prov:slon of an 1mperv1ous blanket needs to be 1nvest1gated

3) Soil-mech'aﬁical fest

A sample for the soil- mechamcal test on the dam constructlon material was collected
from the proposed borrow areas near the project area. Iti IS an exlstmg borrow area under -
mining, and consists of residual soils of granitic rocks. The test results show the quality of
material is good for & homogeneous type dam, espemally in its permeability and shearmg
strength propertles L S ' ' ' ‘
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5.4.4 Agriculture

A. Present Conditions
(I} Land Use

Present land use of the farm land is only paddy cultivation during the rainy season.
There are no crops in the dry season due to lack of water. FOA's records show. that the
Ked'twang Farmers Organization holds 173 ha of paddy land with 130 farmers as FOA
members.

() Soils and Land Capability

‘Soil assessment was surveyed at two points; Kampung Bohor Masjid s1tuated in an
alluvxa] terrace, and Kampung Ketapang situated at the higher part of the terrace. Two kinds
of soil senes_were identified. Kampung Bohor Masjid has Gong Chenak series which is light
brown gray to grayish in color, and sandy clay to clay (fine clay) with high mottles in the
subsoil. '

Kampung Ketapang has Lubuk Kiat series which is light brownish gray to Iight"
yellowmh brown, and sandy clay to clay with ye110w1sh red iron mottles. Both soils are
washed away by heavy rains and floods every year, and the surface soil of 20 cm showsa
high content of sand and an evident plough pan was not observed L

" Characteristics and properties of these soils are summarized as follows:

Gong Chenak sexies: Clay texture with 25-45% sand, 15-25% silt, and 40-55% clay,
low available water with moderate to moderate-slow water permeébility, soil pH of 4.8 in the
- plough layer and of 5, 7 in the subsoil, moderate content of organic carbon at 20 cm depth
and low in CEC., : _ .
_ Lubuk Kiat series: Slightly lowcr clay content at 35- 45%, low to very low avallable -
water with moderate water permeability , adequate soil pH of 5.0 at 20 cm depth and of 4, 8 at’
30-50 cm depth, moderate carbon content at 20 cm depth and low in CEC.

These two .types of soils are moderately’ suitable for paddy and annuals .such.as '

- vegetables or other field crops. As there is sandy soil in the upper 20 ¢cm, melon and tobacco - -

are suitable with irrigation, during the dry season. The risk in this area is the occurrence of :

- flash floods Wthh cause wndespread crop damage Even in May or June, there are some .
unseasonable flash floods, and the croppmg pattem in the dry season should be hmued to
before the end of April. - : : o



(3) Agricultural Production

According 1o the farmers interview survey, the average paddy yield per ha is calculated
at 3.7 t/ha with 288 kg of fertilizer used.  Using this average yield, the paddy yield of the
paddy growing area (173 ha) at Kedawang unit (130 farmersj is roughly eslinrated as 640
tons in total which means a gross production (return) of approximately RM 460,000.

(4) Population and Agricultural Employment

According to the farmers interview survey, the farm families at Kedawang_in Langkawti
_are mostly ag.ed._43% of all the house owners are over 60 years old, and the average age of
each house owner is 56 years old; 80% are more than fifty and only 20% are 40_-45-.The
youngest children are arourrd' 10 years old. The average number of family members in each
house is 4.2, excluding 2 children living outside. 40% of families have less than three
members. - ' | '

" In Langkawi, there are many job opportunities in the tourism industry,‘ and therefore,
full time farmers are mostly 58 years oid on the average The survey on the main jobs of

house owners is shown as foIlows

Home farming -~ 19 farmers  (54%)

Tourism industry ' ’?farmers (20%) Hotel, Taxi, Shop, ctc.
- Fishery - 4 farmers (11%) Including boat owners
Public work  2farmers  (6%)

Others . ©+ 3 farmers - (9%)

- The number of family members who can work are very few. 74% of all the houses
answered only one (house owner), and the total average is only 1.3 /family.. As to the
farmer s successor, the answers were negative with 50% of "No" and 50% of "no reply" by

full time farmer_s._ ' '

(5). Farm Size and Land Tenure

Fa'rm land has not been divided into eq.ual'i.ty suiccession in Langkawi, and the size of

- farm land for each farmer seems to be a little larger than in other areas. At Kedawang unit

- with 173 ha and 130 farmers, the average acreage for every farmer is. ca!culated as
) 1 3 ha!farmer ' ' ' '

' In the farrners Suqv_ey_.to_taling 35 samples, the average ,1arrd owned is 1.1 ha/ farmer.

. The distribution of land-ownership by 35 farmer samples is shown as follows: .
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0.2-0.6 ha .13 farmers (37%) 6.7 ha (17%) Av. 0.5 ha/ farmer

0.8-0.9 ha ' 6 farmers (17%) 5.0 ha (13%) Av. 0.8 ha / farmer
1.0 ha 6 farmers (17%) . 6.0ha(16%) Av. 1.0 ha/ farmer
1.2-1.6 ha 6 farmers (17%) 8.1 ha (21%) Av. 14 ha/farmer
more than 2 ha 4 farmers (17%) 12.6 ha (33%) - “Av.3.2 ha/farmer

Total- 35 farmers{100%) 38.4 ha{ 100%) ~Av. 1.1 ha/ farmer

(6) Farm Management and Marketing

Farm management for paddy cultivation is operated by the individual farmer with the -

help of FOA, which supports the farmers in machinery services for land'pre;paration and

~ harvesting and in providing subsidized fertilizers. Kedawang area is a designated paddy

production area in the Langkawi development plan.” Marketing is also aided by FOA,
géncrating good prices due to the demand from many tourists. o

(7) Economics of Farm Opcrauon |

’I hf: average cost and retum in p‘tddy productlon per ha using the broadcastmg method
(d1rect sowmg)at Kedawang area are shown by the farmers interview 'aurvey as follows:

Cash outlay {ha) D Machinery cost ' RM 512 (L. P. and Harvest)
o 2} Agro-chemicals RM15
3) Seeds (purchased) RM 70 (60 kg)
o _ _ 4) Fertilizer (subsidized) = 0 (300kg)
Family labour _ 30 man-days / ha (referred fmm DOA report)
Yield (ha) . : N 3,700 kg
Gross return (ha) — RM 2,664 ( @RM 0 72 1 kg)
Net return (ha) RM 2,067

Netreturnperday -~ RM 69/ day_

(8). Farm household economy

Paddy cultivation suits aged farmers, as it requires unit labour hours of only 19 man-
days per hectare a crop if machines are used for transplantmg Accordmg to the DOA data,
an average farmer who holds 1 hectare of paddy field can get a cash income of about RM
1250, of which RM 285 is derived from the family members' effort.

'B. Agricultural Developmcht Plan
(1) Land Use
'Out of a total of 173 ha of paddy land at Kedawang, 23 ha is p_:opbééd ~f6r.the:new

development of agriculture and agrbiteuﬁsrﬁ. This includes about 7 ha of an éxcavated pond,
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~ approximately 2 haof a right'—of-way, a parking area and tourist facilities, and 10 ha of a rain
shelter, and 4 ha of double cropping of paddy.

_ The po‘nd will be designed not only for irrigation, but also as a tourist attraction
including, a wooden brldge a fishing place, and fish breeding. The rain shelter will be
planned for year round multi-purpose farmmg with vegetables melon, flowers, orchids,
nursery herb, and tree crops. Therefore, the rain shelter is to be developed as an intensive
farming program, and most of the other remaining paddy land will also be improved by
drainage canals and land leveling.

(2) I*armmg and Croppmg Plan

Farmmg and cropping is planned for 4 ha of double croppmg paddy, and 10 ha of rain
shelter, and improved paddy cultivation during the rainy season.

. Exhibition of Paddy Cultivation (4 ha)

For use as a tourist atraction, an operating exhibition of paddy cultivation all year
round is desired. However, the heavy rain season from the middle of August to the end
of December, should be carefully considered in planning the cropping patterns of year
round cultivation. Three patterns of double cropping paddy cultivation are planned.
With th'ese patterns using 4.5 months of variety in the rainy season and 3.5 months of
variety.in the dry season harvesting will be realized in May, June and Iuly, as well as
* December, January and February ' '

1y The 1st land preparation in July and sowing in A.ugust and the 1st harvesting in
" December; the 2nd land preparatlon and sowmg in January, and the :2nd

o harvesting in May. ' '
©2) The 1st land preparation in August and sowing in September, and the 1st
| .harvestmg in January; the 2nd land preparauon and sowmg in February, and the

- 2nd harvesting in June. '

3) The 1st land preparatlon in September and sowing in October ‘and the 1st
" harvestmg in February the 2nd land preparatlon and sowing in March and the
2nd harvestmg in July :

Rain Shelter/netting ggen house 't lQ hall o

For the thlbltlon of other field crops to attract tourtst 2 rai_n shelter and a green house
are planned as follows : o w0 :
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1) Orchid net shelter | - . 4 ha (0.4 hax 10 units)

2 Net shelter nurscry and fruit farm ;- 2ha _ :
3) Flower pet house. @ 2ha(0.2 hax 10 units)

4) Vegetable net house ' . 2ha (0.2 ha x 10 units)

For the above farming management, compost soil is very important, as the soils have to .
be renewed for each crop, and irrigation has to be used effectively.

Compost making

The annual requirement of compost is roughly estimated at more than 50t for 10 ha of
Crops. For.this purpose, 1 t (1,000 kg) of compost should be produced every week.
The main materials for compost will be paddy bran and paddy husks,.whieh will come
from Langkawi island, The compost will be mixed with soils and be used for all
crops.(Annex V.3.8 ) T '

Crop selection

Crop selection is important, and the choice will be discussed later with farmers and
related Agenmes, FOA,LADA, DOA, DID, etc. '

Outhne of the crop selection in rain shelter cultivation is shown as follows:

Orchid riet shelter' 41a(04hax10 umts) _ _ .
Valuable varieties should be selected. New varletles can be imported and xntroduced

from Thailand or Smgapore

2

3

4)

Net shelter nursery and fruit farm : 2 ha

Tree seedlings of fruit trees and ornamental plants will be selected Edible herb plants

are also popular among tourists. The fruit garden will consnst of pmeapple papaya,

‘banana, passion fruit, star fruit, mango (3yrs variety), etc. - S

Flower net house : 2 ha ( 0 2hax 10 umts)
Bulbous flowers; hly, amarylhs canna, -gladiolus, collar, saifron etc.
Perennials; rose, hibiscus, bougamvﬂlea dnthenum etc.

Annuals mary gold, gerbera, petunia, begoma cockcomb sun- ﬂower etc
Vegetable net house : 2 ha (0.2 ha x 10 umts)

Fruit vegetables melon, tomato cap31cum brlnjal okura etc
Leaf vegetdbles cauhﬂower lettuce, etc.
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Improvement of the Main Season Paddy

Paddy cultivation in the rainy season will be improved by the construction of irrigation

“and drainage canals and fand leveling. With these, the yield can be expected to rise up

to 5.5-6.0 tons per ha, compared to 3.0-3.5 tons per ha at present.

(3) Crop Budget and Production Plan

1) The orchid crop budget and proposed production for one unit in 0.4 ha (Annex V.3.9)

1)Initial cost (0.4 ha) - RM 60,000

2)Annual cost (0.4 ha) - . RM 22,000
3)Annual gross return . RM 40,000
4)Repayment of initial cost - RM 8,740

5)Annual net return - RM 9,260

(By FOA)

(By farmers _group')

(50,000 stalks/yr. @RM 0.8)
(FOA). o
(dividing among participants)

2) Crop budget and proposed production in the nursery farm (1 ha) & fruit garden (1 ha)

One ha of the nursery farm can grow around 200,000 plants from seedlings, and in two

years _60%. of them will be for sale at an av_f':rage price @RM 1.5.

)initial cost (1 ha) RM150,000

2)Annual cost(1ha) . 'RM 44,000
3)Annual gross return. RM 90,000 -
$Repayment of initial cost RM 26,000

~ 5)Annual net return ~RM 20,000

(By FOA)

(By participant farmers group)
(60,000 plants/yr. @RM 1.5)
(FOA) |
(dividing among participants)

One ha of the fruit gatdcn will be pla'nted with various kinds of annual and short term

perennial fruits in three years or so. This farm budget on banana cultivation is

~ estimated as follows: .

1)Initial cost (1ha) ~~ RM 20,000 (By FOA)

2).Anhu_ai cost (1ha) ' - RM 2,000 (By partlmpant farmers group)
* 3) Annual gross return - RM10,000.(10,000 kglyr @RM 1. 0)
* 4)Repayment of initial cost, ~ * RM 3,000 (FOA)

' _5) Annual ne't return S RMSOOO(dlvxdlng among pammpants)

3) The ﬂower crop budget per year is roughly cstlmated thc same as orchld cuinvatlon.

Howcvcr the 1mt1a1 cost for a net house w1ll be shghtly hxgher

| 1_)1ni¢ia1cpst(1_ha) S '-‘Rmzoo,ooo :

(By FOA)



2)Annual cost (1 ha} RM 55,000 (By farmers group) - -

3)Annual gross return. RM100,000
4)Repayment of initial cost RM 29,000 (FOA) :
5)Annual net return RM 16,000 (divided among participants}

4) The vegetable crop budget is calculated as two and half times the eropping of valuable
produce such as melons or cauliflowers. (Annex V.3.10-1 1)

1)lnitial cost (1 ha) RM200,000 (By FOA)

2)Annual cost (1 ha)  RM 25,000 (By farmers group)
3)Annual gross return 7 RMI100,000. (25tin 2 5 times; RM 4Ikg)
- #)Repayment of initial cost ~~ RM 29,000 (FOA) :

5)Annual net return o RM 46,000 (dividing with parnc1pants)

5) Crop budget / ha in paddy cultivation by double cropping' is proposed aa follows:

Cash outlay (ha) 1) Machinery cost RM 1,024 ( L.P.& Harvest; 2 times).

2) Agro-chemicals - RM30 _ _
3) Seeds (purchased) RM 140 (120 kg/ 2 sedsons)
4) Fertilizer (subsidized) .. 0 ( 600 kg/ 2 seasons)
- PFamily labour : 60 man-days!ha_(in 2 seasons)
Yield (ha) 9500 kg (5t in rainy season; 4.5¢ in dry season)
Grossreturn (ha) - -~ © RM'7125 (@RM 0.75/kg)
. "Net return (ha) " 'RM 5931 (Family labor cost is not counted)
-Net return per day RM 99/day

© 6) Fish breeding (0.5 haj,"one partition enclosed by a ne_i in the excavated pond)
T he fish breeding budget is instructed by DOF(Department of Fishery)_a_s fol_loWs:

1) Selected fish: Red Tilaphia (SOOg) Cat Flsh(300g) with 4-6 months breedmg
2) Seed fish cost: RM 0.1/one inch fish
. 3) Pellet type fish food: RM 1. kag
4) FCR (Food Conversion Ratio): 1.: 2 in cage breedmg, 1 1 in free breedmg
5) Sale price: Farm Gate RM 3 5-4 Slkg, w1th the retaﬂ pnce of RM 5- 6fkg

IWIlh these COI’ldlthI’lS the breedmg of 10,000 Red Tllaphla ﬁeh w111 result inRM -
11,500 of net return for half a year, after usmg RM 1 OOO for seed cost and RM 7 500

(51t for fish food cost. If rice bran andfor hotel garbage (rice) can be used as a '
supplementary food, they will save much of the food cost and get more return ' |
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4 Empioynlent and Working Opportunities

The total requirement of iabour in 14 ha of cultivation and fish breeding (0.5 ha) is
calculated at approximately 15, 000 man- days/year Thls means 50 man-days every day.
Workable family labour in the Kedawang unit is not available for ali the labour requirements
in the development plan. Therefore, outside labourers will be used partially by the
managcment of farmers groups and organization with the help of FOA.

(5) Farm Management _Plan :

An outline of the six programs in the 14 ha of farmland and 0.5 ha of fish pond is
summarized in the following table. This will be carried out by the leaders-in the group
farming organization with the help of FOA.

Programs - Extent . R/ H. Labour Cost/yr.(RM) Members of G.F,

1} Orchid L (dha)y 4,000/ 4,000 md. 220,000 20 farmers
2) Nursery & Fruit . {2ha) - 1,500/ 0 (0) 46,000 10 farmers
3) Flower S(2ha) . 2,000/ 2,000 md. 110,000 10 farmers
4) Vegetable - Co@ha) 0 BMO(C) 50,000 5 farmers
5) Paddy exhibition (4 ha) " 240/ 0 (C) 4,776 -5 farmers
o) Fishbreeding .- .. {0.5ha) 600/ 0 (C) -. - 17,000 2 farmers

F.fl—I.=Fami]yI Hired; ('C.)-Cash oullay; : G.F.=CGroup Farming

N  Each program w111 be managed by the group farmmg orgammtron wnth two to ten
__members The ten orchid units will be managed by two farmers in each unit. All the

programs should be superv1sed by FOA, since the initial cost is to be arranged by FOA .and
the bank loan to the farmer groups for the annual cost is also to be guaranteed by FOA

(6) Marketing Plan

. The marketlng plan should be discussed by LADA FOA, DOA and DID. All the

_produce will be able to ﬁnd new markets in the tourist’ mdustry and in general publrc use.
Demand of tree seedlmgs such as fruit trees can be extended by DOA and DID respectlvely,
whlch can be decxded by marketmg meetmgs and the tree plantatlon at Padang Saga by DID,
w;ll also be arranged by these meelings.

C. _Implementation-Plan
(1) Government Serv1ces

: In this pro_lect Govemment support and services are very 1rnportant factors as farmers
do not have a posmve future vision in agncuitural development espemally on agro- ~tourism.
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DID, LADA, FOA and DOA have to organize one project body with farmer Jeaders. All the
farmers agreed with "Group Farming" in the farmers interview survey. However, it is not
clear about the kind of grouping and the kind of management which can be orgamzed in this
project area. FOA will take an initiative role to organue farmers with a new DID 1rr1gat10n
System

With agro-tourism development, the role of LADA is very important. Agro-teurism in.
this project area has (o be consulted with LADA and DOA, since this area is supposed to be
developed only for paddy cultivation leased on the report "Langkawi Draft Structure Plan
1990-2005".. The government services will be strengthened m marketin_g support, and this
project should be linked with other government or privafe projects in tourism development.

(2) Farmers Organization

There are 32 farmers organizations under FOA, however, there are no activities for.
agro-tourism at present. There is a tourism section in FOA, and the coordinated activities
with other agencies for farmers organizations will be expected in future. For this project, it is
required that farmers make an action group of leaders, and the discussions will be repeated to-
achieve consensus for the project with FOA. In order to start the project, at least six group.
leaders on every program will be needed. After the selection of the leaders, every group will
organme a study course prepared by FOA and other agen(:les At these study meetings, all
Programs will be reviewed and commeneement of the project will be determmed Farmers -
groups will be the leaders of the project, and FOA will fund the 1mt1al investment or arrange
bank loans for the pro;ects Farmerq group or organmatlons will also orgamze the water
management systems for each program with instructions from DID.

3) Women's Pamc1pat10n in Development

Accordmg to the interview survey, there are no house wives who are engaged in
iegular work in outside as ‘well as home farming. They answered that w1vea only work for
house keepmg ‘Therefore, house-wives cannot be expected to be labourers for the project.
However, the management of orchid, nursery, or flower farmmg can be camed out by
“couples of farm families or all the family members. For tourist attractlons, farm operatots or
the shop clerks done by women in a local costumes will be attractive fdr the tourists. In this
point of view, the project participation of village women will be desnred and women's
societies w1th1n farmers groups should be orgamzed by FOA and LADA :
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4.5 Infrastructures

Present Conditions
(1) Irrigation and Drainage Facilities

The Lumbu Project area has a simple irrigation canal system consisting of a smail
excavated pond, off-take gate structures and earth canals. Irrigation water is currently
collected by return flow from paddy fields in the upper part of the Lumbu stream area.
Irrigation facilities are not known in the Ketapang Projeet area,

(2) 0& M of Imgatron Facﬂtues

The Lumbu Prolect area meets the operation and maintenance stage under the State
DID's supervision and the State DOA's agriculture extension work. The DOA intends (o
promote a crop diversification program in the Project areas.

(3) Social Facilities

© Access roads to both scheme areas are well maintained with asphalt pavement, but farm
roads in the area are few and the majority not paved. '

'_(4)" Construction Materials

B.

Basrc construction materials including cement, remforcement bars, and PVC & steel
pipes, and heavy construction equ1prnent shall be transported from the Peninsular areas,’
resulting in higher market prices than the average prices in the Peninsular areas.

Water Resources Development Plan

E (1) D_e_veloprnent Plan ._

The Langkawr Structure Plan desrgnates the Kedawang area to be maintained as a paddy

.area But the paddy ﬁelds in the Kedawang area are rainfed and the yield is very fow. So the

' proyect 1s aimed to enhance the productron ievel of paddy culture through provision of small

reservorrs and 1rr1gatlon/dra1nage systems Other Ob_]CCthGS of the project are to promote-

hortrculture (orchtd vegetables frults, etc.) wrth drrp jrrigation systems and. ram shelter, to

‘st

art aqua cu}ture utrhzmg the reservorr constructed and to dlsplay the tradlttonal paddy culture.

Casa tourlst attractron

Prehmmary surveys were made for potenttal TESEIVOir- srtes ’I he orrglnal reservoxr sites

: proposed by DOA and DID were abandoned because of the need of resettlement and small_
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storage capacity. Finally three sites were chosen for further investigations; they were the
Lumbu site (excavated pond - Type B), Upper Lumbu site (low dam - Type A), and Kutapang
Site (low dam - Type A). The Upper Lumbu site was abandoned later for economic reasons.

Irrigation water rcquxrements are estimated based on the MADA study A water balance
study was made -using 30 years data of reservoir inflow, rainfall, and 1rr1gatmn water
requirements. As a result, it became clcar that the paddy culture under the rainfed condition
used to suffer from water shortages every yeat, and that a comparatively small regulating
capacity would suffice to eliminate the shortages during the rainy season, and that the dry
season paddy cultivation should be given up, because it requires too big a storage capacity.
During the dry season, irrigation should only be practlced only for hortlculture and a few ha of
paddy culture for tourism purposes. '

The project area has topography suitable for recycling of irrigation water. A weir and an
irrigation system should be constructed just downstream the crossing of the main road with the
proposed main drain (about 2 km downstream the Lumbu reservoir) in order to collect and
reuse the irrigation water whu,h is released from the Lembu reservoir and used in the upstream
area

Presently there is no dramage system in the project area, which causes flood damage to
the paddy crop. It is proposed to provide drainage systems bldl’tll’lg from the two reservoir sites
down ‘to the sea coast. It is also important 1o provide a drainage system for the upstream
reaches of the Lumbu reservoir, which is necessary for the proposed horticulture. .

(2) Irrigation Water Requirements

The irrigation water requirement for the main season paddy is calculated on the direct
sowing planting method adhering to procedure in the MADA report No. 86014, and for
vegetables is calculated using the procedure in the FAO Irrigation'a.nd ﬁfdi'ndge Paper No.
2. | | S g |

Potentlal evapo transpuauon (ETo) is estlmated at'l 345 rnm/year usmg the modlﬁed-
Pcnman method based on meteorologlcal data from the Langkaw1 alrport statlon

Irrlgatlon methods are demgncd to be the basm irrigation for the paddy cuitlvatlon and '
the dnp and/or micro Jet sprmkler 1mgat10n for the hortlculture '

For the hortlculture 90% of the potentlal evapordtlon is apphcd in ca}culatmg the
1rr1gat10n water reqmrement and effectlve ramfall is not apphed bccause of thc ram shelter '
cultivation method. ' '
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The irrigation water requirements for the design of the irrigation facilities is based on a
proposed cropping pattern of the agriculture development plan for the Projects shown below.

: : Peak Irrigation
Pilot Project Cropping Pattern - Water Requirement (J/sec/ha)

KH-4&5 - Main Scason Paddy 1.34
Vegetable 0.43

A detailed calculation and explanation of the irrigation water requirement are described
in Annex - 3.

(3) Reservoir Capacity

Reservoir operations of the Lumbu pond and Ketapang dam are calculated for each
month based on the estimated runoff at the proposed pond and dam sites, the irrigation
requirement, and reservoir water Joss from seepage and evaporation. Past runoff from 1961
t0-1990 are ap'plicd in calculating the reservoir operation. o '

* As aresult of these calculations, the following reservoir capacities required to cope with
the drought year with a return period of 5 years, is cl_ariﬁed' for both the Projects.

- Pilot Project/Reservoir . - Type of Reservoir . Capacities(1,000 m3)
KHAKS L _ - - '
Lumbu . : Excavated Pond in Depression : 120

_Ketapang - Homogenous Earthfill Dam ' 150

The detailed calculations and explanations of the reservoir operation are described in
Annex - 3. '

@ Drajnage Water chnitemént '

. The drainage water requlrement is computed under the condxtlon of three consecutlvc
days rainfall, with a probab:hty of 80%, and a 3 day dramage perlod "The three consecutive
-days rainfall with a return penod of 5 years at Langkaw1 station, is adoptcd from rainfall data
from the past 39 years The three consecutlve days rainfall with a return period of 5 years is
236 mm, and the desxgn dlscharge of the drmnage canals are eqtlmated at 9.1 lit/sec/ha.

I O | Projec'tWOrks_-

General 1ayout of the water rcsourcc development and thc 1mgatxon and dramagc
: dcvelopment is shown in F1g 5.4, 1 Prormnent features of thosc facilities are as follows



{n Water Resource Development Facilities

In designing the Ketapang dam, a stability analysis of the dam slope was made usi.ng
geological data obtained through a boring survey and a soil mechanical test. Seepage water
loss from the dam body and foundatlon were also examined.

Lumbu Pond (Type B)

Excavated pond in depression

Total storage capacity . 130,000 m3
Effective storage capacity 120,000 m3
Dead storage capacity 10,000 m?
~ Pondarea . 718ha
Bund of pond ' : R
" Crestelevationofbund ~ EL65m
Crest width of bund - 5m
Length of bund : : 546 m
 Heightofbund -~ 15m
Excavated depth of pond 1.5m-1.0m
Emcrgency spiliway | _
Type of spiliway : broad crest weir w1th gate structures
" Design flood discharge -~ 184 m3/sec
Width of spillway . . 272m
Heightof spillway -~ 2.5m

Ketapang Dam (Type A} |

Reservoir _ :
Total storage capacity 160,000 m?
* Effective storage'capacity 150,000 m3
Dead storage capacity 10,000 m3
Typeofdam . Homoge'n'ous:' carthfill dam
Height of dam ~~ 148m = R
Crest widthofdam = 5m
Length of dam including _
. grass spillway | | _175 m
"'Damslope S |
upstream 1 30
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downstream : 1 .: 2.5

Crest elevation of dam EL 27.80 m
‘Design flood water level EL 26.49 m
Normal water level EL 25.70 m
Low water level EL 17.50 m
Thickness of blanket areaof less than EL. 16 m, I mto 3 m

_ area of EI. 16- 18 m, I m
- Emergency spiliway "

Type of spillway Grass spillway (rectangular chute type)
Design flood discharge 7.9 m¥/sec |
Base elevatmn of chute channel EL 26.06 m
Total length S 129m
Base w;dth_of spiliway ~ 13m
Inside slope of lower channel  1: 1.5
Gradient of channel 1:200
Height of lower channel im
* Culvert spillway .
' -Typc of splllway | ' Tower type (box type)

Design flood discharge 53 mdfsec
Crest elevation of spillway EL 25.70 m
Height of spillway 82m
Type of barrel box barrel 1.8 mx 1.5mx I no.
Total length of barrel 946m |
Incidental facilities Opcranon brldge total length 18mof3

S o spans '

Access road | _ _
Typeofroad. _ Pavement road with laterite (w = 3 m)
Total length = ' 400 m '

Width of road - | 5m

(2) Irrigation and Drainage Facilities

- L'umbu-Proﬁigg';.gga, o
' Irrigation area SO 110 h’é (paddy;: 100 ha in main season .
L BT ' o and horticulture, 10 ha in all seasons) '
SN '.Pump's;tat.ion'_ : _‘lsxteiZOm2 | -
R Pump L R S Volute pump 1.5 kw (h—lO m) 2 umts
| i '_P'ip:e'liné:= a R 'PVL plpelme 185 km _
Jmgaioncanal  80kmoffhos.
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Related structures

Intake structure . 2 nos.
Turnout _ 4 nos.
Siphon 3 nos.

Cross drain 25 nos.
Demolishing of '

existing structures 3 nos.
Drainage canals 5.5 km of 8 nos.
Related structures
Drop structure 10 nos. : _
On farm facilities : Drip and/or micro jet sprinkler irrigation
_ facilities 10 ha
Land leveling 35ha of paddy field

Ketapang Project area

Irrigétion area - 70 ha (paddy, 60 ha in main season and

: horticulture, 10 ha in all seasons)
Pipeline ~ PVC pipeling, 2.4 km
Trrigation canal _ - 28kmof2nos.
Related structures _ _ '
Intake structure I no.
- Cross drain . ~ 6nos,
Drainage canals . "~ 28kmofl no:.'
Related stmciure_s '
" Dropstructure - 2 nos.
On farm facilities , Drip andfor micro jet sprmkler 1rr1gat10n- '
' _ A " facilities 10 ha '
Land leveling , g 13 ha of pdddy ﬁcl_d :
'D.  Construction Plan

Mechanical construction methods will be applied. for construction. Major construction
consists of _thc dam and relatcd structures, and the excavated pond, and rela__te_d fccilitics.

The drvcrsron of tiver flow dunng the constructlon of the Kctapang dam will bc made _
by culvert sprllway Prior to commencement of the dam embankment constructron of- the
barrel portion of the culvert splllway shall be completed. The comtructlon program of the dam_ |
body is scheduled to start from both hlliSldCS to the centcr of thc dam
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The diversion work'during the excavation of the Lembu excavated pond and bund, will
be entrusted to the main drain, (DB-2) and the bund of the pond will be entrusted to the gate
structures of the emergency spillway. Therefore, construction of the main drain and erﬁergency
spillway shall be given priority in the construction schedule.

The main construction works are, the Ketapang dam embankment and the bund of the
Lembu pond, the excavation of the pond, the main drain and the emergency spillway of the
Ketapang dam, and concrete work and piling works of the Lembu emergency spillway. The
construction volume of 'thes.e works are e_,stimated at about 122,000 m3 of embankment, about
226,000 m3 of excavation, about 1,400 m3 of concrete works, and about 950 m of piling
works. '

' Takin_g into consideration the construction Yolumé mentioned above, the construction
schedule is estimated at 11 months, consisting of 2 months for mobilization, preparatory work
and demobilization periods, and 9 months for the construction period.

E. Project Cost Estimate

(1) Umt Pnce Analy‘;es

- The umt prices of the respectwe works of the pr0ject are estimated by up dating the
bidding prices of- similar works of other prujects in Langkawi, and the Government price
schedule issued in* 1993, which uses the. annual inflation rate of commodity issued by the
Central Bank of Malaysm The unit prices of these works are estimated at 1994 pnce levels.

‘The updated unit prices of the res_pe'ctivc works are shown in Armnex - 3.

(2) Construction Cost Estimate

‘The total construction cost, consisting of direct construction costs, land acquisition '
costs and physwal contingency is estimated at about RM 10, 616 800 for the Lumbu PrOJect
and about RM 5 222 300 for the Ketapang Proy:ct at 1994 price level‘; as shown below.

Phy_sic_:al cohtinge’ncy is @stimated_ at 1_5 %__of thc direét coﬁstmction cost.

Description - - .- Cost (RM) -
_ N I - Lembu- . . Ketapang
| Direct Construction Cost - 4,541,400 - . - .= 3,486,300 - .
2 . Land Acquisition T 4713,000 689,700 .
'3 Physical Contingency - . 681,200 523000



4  Engineering Cost 454,200 ' 349,000
5 Administration Cost S 227,000 . 174,300
Total 10,616,800 5,222,300

The detailed cost estimates are shown in Annex-3,

5.4.6 Project Evaluation -~

A, Project Benefits

The project benefits consist of _three portion_s,. One is an incremental produetion of
paddy; from a unit production of 3.7 tons per hectare to 6 tons due to the overall betterment of
the water management (We can avoid a calculation of input subsidy by presuming that the same
volumes of input are used in the both “with" and "without" situation.). The second is from the
income of a 10 ha hortrcuiture plot, and the third is mcome from fish culture in the reservorrs
(applicable only in Lembu area). ' '

For the estimation of benefits from the plot, vegetahle cultivation is used. It gives a
relatively higher income and has a ready made market in the istand. I our agronomist's
scheme some other crops like flowers, trees, and orchids are included. This is because of the-
need of diversification in crops to attract tourists and fo improve the scenery of the island. The
difference could be regerded as contribution to tourism, which is the raison d'etre. of the island.

'We presume two hectares of the surface of the reservoir be utilized for fish culture in
Lembu reservoir. ' ' '

The financial data of paddy growing are from DOA and those of combmed hortrculture
plot of ten heetares are based on our agronomrst s and MARDI's estimates. '

B. Evaluation of the PerCCt
(1) EIRR
a. Assumptlon for cost estimates -

Land use in the island is controlled by LADA. So is the prrce of the land. We, _
therefore presume that the economic price of the land be zero, though Jand acqursltron
costs make up 44 percent of the total cost.- :

: Dredging costis inc'lu.ded in the_'annoa}_O'_&M costs.
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Economic internal rate of return (EIRR)

The EIRR of the project in the Lembu irrigation area is estimated at 10% (See Table
5.4.1), and that of the project in Ketapang is estimated at 11% (See Table 5.4.2). The
value would be considered reascnable as rice growing itself is not at all a lucrative

business.

Sensitivity analysis
Lembu :
The market prices of vegetables and fish may undergo a change, and technical problems

. in cultivation may occur. So, if we assume a 10% decrease in net income, the EIRR

. would be estimated at 9%. - Though our total cost estimates include physical

2)

@

3)

contingencies ‘equivalent to 15% of the estimate, a further increase of 10% in
construction costs decreases the EIRR down to 9%. When both happen

"smultaneously, the EIRR is 8%

Ketapdng _
_(1) Benefit 10% decrease  : EIRR= 11%
(ii) Cost 10% ] mcrease EIRR = 10%

@ @ra ¢ EIRR= 10%

Fmanmai c0n51derat1on

Water tates would be shared by a]l walter users of the reservou—canal-dramage system fo

.. cover at least the maintenance and. operatlon cost of the system.

Labour force situetion

The dechmng populatlon could only be compensated by 1mportmg the labour force. At

present most of the 1ncommg jOb seekers are employed in the tOUI'lSt mdustrles

@

Household | econOmy :

“There would be no change in labour hours in paddy cultjvation between 'with” and

W1thout” 31tuanon An average farmer of the area who holds a hectare of paddy ﬁeld can get’
a cash income of about RM 2, 900 of which RM 300 is derived from the tamily ‘members’

__.effort in the fields. Water shortage i in the dry season w111 prevent them from growmg double

crops. Wages would be pald to those who Jomed the group actmtles on the plot or the '

o reservolr S
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5.4.7 Environmental Issues
(1} Present Envnonmental Condmons

One of the major pohc1es of the Langkaw1 structure plan 1990-2005 by the Langkawi
District Council is to develop and sustain Langkawi as a major tourist destination, since the
tourism-sector is the main catalyst for Langkawi’s economic growth. Therefore, tourism .
activities shall be the basis for the overall economic growth. An attractive and conducive
environment for tourism shall be created in line with Langkawi’s function as an international
tourist destination. Agriculture areas, esp_ecially paddy fields, shall be p_rese:vcid as a tourist
attraction. | : ”

At present mainly paddy cultlvatmn is camed out in the Lembu reservoir prO}ect arca
during the main season. In the area adjacent to the upstream Lembu reservo:r pro;ect area, .
rubber, rambutan, banana, and durian are grown. The area surroundmg the project area isa
hllly area covered with forest cover. Therefore the area has a cool atmosphere which is good
for the tourists. Besides the Lembu reservoir area is adjacent to the main read which is also
N favourable for tourism. Most of the Ketapang reservoir area is covered w1th rubber, durian,
and rambutan. The area is mapaged by RISDA and now rubber tappmg is not done in the
area.

The soil belongs to Gong Chenak series and Lubuk Kiat series, which are suitable for
paddy, vegetables, tobacco, and melon. There is no major wild life in the area except for
some monkeys and wild pigs, and buffaloes and cows are reared by some farmers. Most of
the farmers in the area are fishermen and are engaged in paddy farming only as a part time
activity. Tourism related activities will earn them more income. | ' '

The major env1ronmental problems mclude ﬂoodmg and soil erosion caused by heavy
_rain. The drainage canals which will be proposed i m this study should lessen this problem

2) Water Quality

| Water quahly samples were taken at 3 locauons, 1. Sg Jenall 2 Sg Buklt Lembu and -
3. Sg. Ketapang '

As shown in Table 5. 4. 3, pH at Sg Jenall at the upstream Lembu reservmr 1s shghtly
acidic and at the other two locauons it is close to neutral. pH is w1thm the lNWQS value of 5
to 9 of irrigation water. The main parameters mcludlng dissolvéd oxygen, BOD COD and
ammoniac nnrogen are also well within the INWQS values. EC is very low and the sahmty
is negllglble Colour, turbldlty, dissolved solids, and suspended SOlldS of water are also less -
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than the standard for raw water snpply. Hardness, chloride, fluoride, and silica are also
within the INWQS values.

(3) Environmental Impacts of the Project

The mgmﬁmnt positive env1ronmental impacts in the project area will be improvement
in land use, water balance, and ﬂoodmg Socio- eeonomle impact within the farming
eommumty is also expected to be stgmftcant Agro-tourism in the pro_lect arca will enable
farmers to earn more 1ncome

A part of the paddy field at the Lumbu reservoir area needs to be converted to a small,
non-reversible reservoir. However, this shift shall be considered as unavoidable in the
development of paddy f:elds downstream and for agro- -tourism purposes. The adverse
negattve unpact shall occur due to Jand acquisition from the farmers for the construction of
the small reservmr However if the compensatlon cost to the farmers is reasonable, land
acquisition may not be a problem for small reservoir development.

As stated in poliey 7 (Table 5.4.4), it is me’ntioned in the Langkawi Structure Plan
(1990- 2005) that the paddy areas shall be preserved. However it is menttoned that
developments related to tourism will be permttted to allow the local populatmn to reap
maximum beneﬁts_from the sector, provided the following criteria are met.

) Sttes for development are between 1.2-2.0ha.
il) " They are Jocated in proxnmty {0 existing developments
u1) The proposed development is suitable and in hdrmony with the surroundmg
_ | development and deSIgn charactenstles
: _iv) The proposed development complements the existing development and acttvmes

| Verification should be made with the Langkawi district council and the related

| organization before commencement of the small reservoir development at the Lembu IeServoir

area. Since agro-tourism ‘will have a significant contr1but10n on tourism in Langkaw;, the
small reservoir development project will become lmportant in the area.

_5.4.8 Agro-Tourism '

Among all the study areas selected for small reserv01r development Langkawx has the
maximum potentlal for agro- -tourism development Langkam has many tourist resources such
~ as coastal areas/ sandy beaches, nav:gable marine waters rivers and waterfalls, attractive
: env;ronmental features, and an umque socual and htstoncal background Wthh presents a h1gh__
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potential for tourism development. The tourism sector is the main catalyst for Langkawi’s
econoinic growth. The number of tourists in 1989 was 400,000' of which 78% are from
Malaysia and the ASEAN region especially, Singapore. International tourists from Australia,
Europe, USA, Japan ctc. are relatively low at 22%. o

Langkawi Structure Plan (1990-2005) was prepared by Langkawi District Council to
promote develop, and gmde the deveiopment of Langkawr in line wrth the asprratrons of
developmg it into a major tourist destination whilst i improving the socro eeonornre status of the
population with emphasrs on the preservation of the natural environment. Some of the major
policies proposed under the Langkawi Structure Plan relatmg to tourrsm and the envrronment
are shown in Table 5.4.4.

New strategies and more tourist attractions need to be identiﬁed_ 10 develop _LangkaWi
into a major tourist destination. This will include measures such as the upgrading and
diversification of tourist attractions as well as the provrslon of supportmg setvices capable of
‘meeting the demands and requrrement of the tourists. Besides, sufficient opportunrtles should
- be given to the local population to participate in the growth of the tourism sector. Agro-tourrsm
using paddy areas and vegetable farrmng is one strategy which can attract more tounsts

Transportatron to Langkawr is possrble by sea and air. There are publtc and prrvate
transport services to all major attractions. The proposed Lumbu reservoir is located adjacent to
the road. Therefore the study area can be reached easrly Only additional farm roads need to be
provided. The tourist can visit the study area and tour around the study area by walking along
- the farm roads and can stay there for 2 to 3 hours. Since there are many other tourist attracttons
in Langkawi and the tourist normaliy stays for one 10 two days they would prefer to visit this
place as a temporary stopover or resting plac_e while _enjoymg theagncultural environment. The
agro-tourism development shall be constructed to attract both national and international visitors.
The followmg tourist facilities are proposed in the area and the schematre view of agro-
tourism facrhtres is presented in Frg 54.2.

) Wooden brrdge over the small reservorr :
ii) Wooden pathway inside the paddy ﬁelds
iiiy Sunshine shelters and orchid gardens

-iv) Small rest houses - These resting piaces sha}l be built in between the paddy fields |

~where 6 - 10 persons can rest. .
v) Refreshment shops These shops can serve small meals and drmks
vt) Parkrng area - For the tourists : ;

\_tii) - Souvenir and agncultural products stall Some of. the produets frorn the farms can '

| be sold in these shops along w1th the other Langkawr souvemrs
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viii) ~ Trees and flowers along the roads - These will improve the landscape and attract

more tourists.

The above facilities shall be constructed with the cooperation of LADA and farmers
cooperative and the management of these facilities shall be done by the farmers cooperative.
The farmers’ cooperative shall make contract with the tourist organiza_tidns and major hotels to
attract the tourists. Tourists income shall be shared by the farmers according. to their
contribution to these facilities. '
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5.5 BUKIT - SEDANANG (MAIlS6)....... verrranrnenenrrens .Melaka State

5.5.1 General

The Bukit Sedanang project area is located about 33 km east of the Melaka city. Itis a
FELCRA settlement scheme with an area of 253 ha and about 100 settlers. The main Crops are
rubber, durian, jack fruits, chempedak, and cacao. Due to inadequate irrigation, all durian trees
have died. Orchid culture was introduced later. The scheme was not able to provide enough job
opportunities for the seftlers and the wage was low.

The Melaka Integrated Agriculture Development Programme (MIADP)'has a plan to
initiate an agro-tourism development programme in 240 ha located just east of the Bukit
Sedanang scheme. o

The Montangor dam of this pl‘O_}eCt will provide both the FELCRA scheme and the
MIADP pro;ect with irrigation water. '

Objectives of the project are.: ;

i) to revitalize the FELCRA scheme through rehablhtatlon of the durian cultlvatlon
prov1dmg a small reservoir and an 1rr1gat10n systemn; '

il) to promote women's participation in the development through expans_ion of the orchid
culture in the FELCRA scheme by providing irrigation water; and '

iii) to assist the MIADP tourism project providing irrigation water for horticulture.
There is no _major environmental problem in relation to the projeet.

5.5.2 Climate, Hydrology and. Water Resources

Melaka state is known as one of the dnest states in Penmsular Malaysia, where annual
rainfall is no more than 2, 000 mm. The ramfall pattern in this area shows. two penods of

maximum rainfall sandwiched by periods. of minimum rainfall. In general, the primary -

maximum occurs in October - November while the secondary maximum occurs in April -May. -
On the other hand, the primary minimum occurs in January - February with the seeondal_'y _
* minimum in June - July. The mean annual rainfall at the nearest DID rainfall station*#is 1729

*4/  Bukit Senggeh, Jasin {DID No.2324032), 1953 -1990
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mm with the maximum monthly rainfall of 212 mm in November, and the minimum of 90 mm
in February. The rainfall pattern through the year is shown in Fig. 5.2.1.

The catchment areas of the proposed reservoirs has been mostly developed for rubber
trees and their inter-crops, such as cocda,. pasture, durian, etc. Most of the catchments are hilly
with swamps situated in between. Since the soil cover of the catchments has szindy textures,
the flood sediment load is considered higher, particularly during the development stage.

The main stream in/around the project area is the Ayer Montangor and its tributaries.
The primarily proposed reservoir site is located on the Ayer Montangor itself with a catchment
area of _2.35 km?, while the second candidate site is situated on a tributary with a caichment of
0.47 km? which is still bigger than that of the existing pond in the area. The water of these two
streams is not being used in the pr'oject:area. Some paddy areas were confirmed on the
downstream of the Ayer Mentangor, but farmers have mostly abandoned cultivation because of
shortages of water and labor. Only a small-scale vegetable farm (1 ha) is being operated under
MIADP downstream of the area. '

553 ‘Geology
(1) Topography and Geology |

The project area is located about 10 km northwest of Jasin. The area is mountainous
showing comparati_vely gentle slopes and ranging in altitude from 60 m to 200 m. It is
underlain by granitic rocks of Triassic age. 'The fresh outcrops of the basement rocks,
however, cannot be seen in and around the pr()Ject area, due to the deep weathering and the

: alluvxal deposns . '

The proposed dam—szte is-on the lower reaches of the- Sungax Ayer Montangor one of

- tributaries of the Sunga1 Kesang and is located in the FELCRA farm. In the vicinity of the

" proposed dam-site, the valleys are broad and shallow, and in some bottoms of them, swamps
are formed. ' ' ' '

) Geologlcal 1nvest1gatxon

The onglnal plan of dnlhng two boreholes with a deplh of 5 m each was changed to one
'_ ‘borehole with'a depth of 10 0 m, due to the presence of deep soft layers (N<10) at the ﬁrst
* borehole.

- a) MA-I Rjghtbank D- ]{)Om
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00mtol19m | Top soil o Light brown, very soft sandy silt with
= _ some organic matter and roots (N=2)
1.9mto10.0m - - Residual soil Yellowish brown to whitish pin’k;
' mcdium to.stiff, séndy silt (N=5-10)

The result of MA-1 suggests the following:

- The dam foundation excavation depth would be 2.0 m at the minimum; If the
- proposed dam-is higher than § m, careful study on stability and settlement of the
foundation will be required, due to the presence of soft ground (N—S to 10) up to at -
least 10 m deep ' ' '

- The coefficient of permeability shows comparatively high values (_k=1-.2x1_0-6m/seo),
therefore measures against seepage through the foundation needs to be investigated.

(3) Soil-mechanicat test

A sample for a soil-mechanical test on the dam construction material was collected from
the cut slope in the proposed borrow area near the project area. It consists of residual soil of '
granitic rocks. The test results of this samplo also show the quallty of materzals is good for a

“homogeneous type dam. : '

(4) Design parameters

The design parameters for permeability of the foundation and dam material were derived
from the test results. The Valuos of the UU test results in the Project MA 16 are extremely
high and are probably not representatwe of the soil samples.: Therefore, "c" " of 52.5 (kPa)
and "g" of 27.5 (deg.) which are the averages.of the UU test results in the Pl’()_]CCt KH4/5 and

the Project TRA44, are rooommended as the design parameters- of the UU test results in the
Project MA16. ' ' ' " ' Lo

~ Furthermore, there are no test results to analyze stability and settlement of the
foundanon In a- stablhty anaiysm e "(coheslon) and "o"(frlctxon anglc) are the main
parametors Accordmg to Terzaghl and Pecks theory, in caso of olayoy soﬂ the relauonshlp '
between "N“(value of SPT) and "c¢" ar¢ as follows

C“2N/3 (tf/mz)

Where, assummg ¢=0 for the crmcal case, stabxhty of the foundatlon can be anaiyzcd
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Within many parameters which indicate the characteristics of consolidation settlement,
"my"(coefficient of compressibility) is the main one for a total quantity of scttlement.
Generally, "mv" can be obtained from a laboratory test. A.W.Skemton, however, advanced
"mv" of 6 x 104 m2/kN(at p=1x102 kN/m?2: p:load) as a general value for normally
consolidated clay. By using this value of "mv", a total quantity of settiement can be
calculated. '

As described above, test results of the dam material are available for design parameters
except for the UU test results in the Project MA16, however, attention should be paid that all
mechanical test results show a tendeney for higher values (lower value in the permeability)
than those predicted empiﬁcally from the physical test results.. - '

Further testmg in- Iaboratory and in the field durmg the detailed design stage is
* _recommended for the final determmatron of rehable parameters. In further testmg, attentron
should be partxcularly paid to the followmg

a) The compaction test should be carried out using low energy, for exarnple the
"Standard compaction test” in BS, because the proposed dam is small. |

: b_)'. The other physical tests should be carried out based on the results (optlmum

moisture content, maximum dry densrty, etc.} of the compactron test with Jow .

energy, mentioned above. '

<) Adjustment of test equrpment and preparatlon of specrmens

Topography on the left bank of the proposed dam-site (dam base) looks like a local 1and—
slide area, and 1ts slide plane is 1nferred topographlcal around the base and the top soil. Any
measures agamst land shde do not seem to be necessary, because the cxcavation line of the
proposed dam foundation is planned on the base of the top soil, and almost all of the Jand-slide
block will be excavated and removed. Drxlhngs however will be required to conﬁrm the land-
'shde block on the left bank and the rrver bed at the detarlcd desrgn stage '

5.5.4_ -Agricultore'_,__:“ _

A Present Conditions

ERE -Land Use

The total farmland area of FELCRA (Bkt Sedanan) is 253 ha, whreh mclucles 75haof
Lo rubber trees, 30 ha of durran 24 ha of jack- frults, 14 ha. of chempedak 10 ha of cacao, and
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100 ha of grassland. The rubber trees are planted in one third of an area of fruit trees and
-grassland, using the "Hedge planting technique”. All the tree plantation in 1992 was funded
by a World Bank loan. Rubber; jack-fruits and chempedak trees are growing well, while,
durian and some cacao have died from insufficient water and a low organic matter content. A
- cattle project was also introduced in 1992 by an allocation from MIADP (Melaka Integrated
Agricuiture Development Project) through the Veterinary Department, successfully breeding
178 heads.

Of the three projects (Orchid; Poultry and Fishery) started in 1991 by FELCRA’s own
budget, only the orchid project has continued with 0.4 ha of 33,600 pots.

(2) Soil and Land Capability

- The soil has a uniform brownish yellow color and a sandy clay subsoil, Locally it is’

~ calied the Bungor éeri'es which is a medium textured soil with about 30-45% clay and 40- -
50% sand in the top 50 cm. The silt content is fairly constant at 10-20%. The available water
is low, and hence irrigation will be definitely beneficial to crops. Water permeab1l1ty is very
low due to soil compaction and soil structural degradation. pH is acidic at 4.2 10 4 4.

The major problem is the compacted top soil and the low organic' matter content which
. cause difficulties in early crop establishment. The compacted top soil can be rehabilitated by
mputtmg organic matter. Bungor soil at the Bukit Sedanan site together with an appllcatlon
* of a moderate amount of lime and sufficient organic matter, is suitable for most_ fruit trees.

_ (3) Agncultural Producnon

Rubber trees were planted in February 1992 using the "Hedge Plantmg Techmque
consisting of two lines of rubber trees between ‘other CIops, totalmg one third of the area.
- The planting of fruit trees and pasture was completed in June 1992, consmtmg off

Rubber & Jack-fruit ~ 36ha: 12 ha of rubber and 24 ha of jack-fruit

Rubber & Chempedak 2tha: Thaof rubber and 14 ha of chempedak
Rubber & Durian 46ha: 16 ha of rubber and 30 ha of durian

" Rubber & Pasture 120 ha 40 ha of rubber and 80 ha of pasture -
_Pastu_re (Mono-crop) 20 ha : o o

- Cacao (Mono-crop) " 10ha ' (High density, by MARDI)" '

‘Orchid plamatlon was started in Apnl 1991 in 0.4 ha of net covered land
There are now 33, 600 pots of orchlds of the followmg vaneues -



Dendrobium Sonia 28 10,800 pots

Dendrobium Sonia 17 8,820 pots
Mokara Chark Kuan 4,730 pots
Dendrobium Sonia 17 M2 4,400 pots
Other varieties 4,850 pots

The yearly _tdtal sale of orchid flowers at approiimate}y 30,000 stalks amounts 1o a
gross return of RM 15 ,000. The annual cost of production is estimated at RM 9,400 and the
net return is roughly estimated at RM 5,600.

The dairy project, started in January 1992 with 30 head of cows, has been successful
with an average milk production of eight liters/day/head. The total head of catile as of June
1994, including the introduction of 35 cows in 1993, are as follows:

' No. of cows _ 92 heads
Malecalf 46 heads

Female calf " 40 heads

(4) Population and Agricultural Employment

The total population of 96 settler families is 586, averaging six family members,
~ including house owner, wife, and four children, The average ages of the house owner is 41,
the eldest child is 13, and the yc_ningest is 5. 52 house owners (54%) out of 96 replied that
_‘their main jzob was FELCRA farming work. While_, 28 house owners (29%) were engaged in

* non-farming work outside FELCRA. The remaining 16 house owners (17%) worked as

outside plantation labourers. 40% of housewives could not work due to having small aged
~ children. Total working days/family/ycar on an average' is'410; 170 days are spent on
FELCRA fafming work and 240 days are spent on outside work. When working outside,
commutmg buses are pr0v1ded by employers, but it takes 30-40 minutes to reach the working
places in Melaka. '

' (5) Farrn Slze and Land Tenure

253 ha of the total farm ]and belongs to FELCRA and 33 ha of v1llage area, 1nciudmg
43 ha of housing area consisting of 108 houses in ﬁve blocks, are managed by the State
Govemmem '

(6) Farm Management and Marketlng

Farmmg operation is managed by FELCRA staff w1th techmcal advice from MARDI
the Vetermary Department the Rubber Research Instltute and DOA Orchld flowers are
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marketed to hotels and other outlets. The MIADP and the Veterinary Department have helped
to find a market for milk and have introduced cows, for the dairy project.

(7) Economics of farm maﬁagement

FELCRA Bukit Sedanan (FBS) is one of six core re- qettlemem prOJeets run by
FELCRA Melaka. The FBS is es.tab]rshed on a piece of state land under the state’s group
settiement act. The final stage of the FBS would be reached when the settlers’ organization
‘would run the farm in a profitably. Until that stage is reached, the FELCRA Melaka has
taking the responsibility of managing the plantation as a caretaker in an American sense,
while the settlers remain wage earners. A ' '

(8) Farm household economy |

| Regular estate workers are getting a monthly saléry of RM 300. As the rubber
plantation and several fruit orchards are at their developing stage, the FBS cannot hire all the
settlers at the moment. It hires some of them on irregular basis with a daily wage of RM 9.

B. Agricoltural Development Plan -
(1)) Land Use

The main farming p]_éns include a durian re-plantation and an orchid extension. - '

Around 3,000 durian trees in a 30 ha area planted in 1992, almost perished due to.
insufficient water and low organic matter content. FELCRA prepdred drum cans and drip
irrigation especrally for the durian but as the durian was so sensitive to these conditions, they

* did not survive. The re-plantation in this 30 ha will be carefully planned to establish
seedlings in an environment with enough organic matter and imigation.

The orchid extension plan was requested to be located around the settlers' ho‘uses in the
village area. The size of the netting facility will be same as the present one (0.4 ha). The
housing area is divided into five blocks, and each block will plan to havé a 0.4 ha of netting
facilities wrth an 1rr1gatlon system. This village complex (33 ha) mcludmg mfrastructures and
social amenities was set up by the State Govemment 50 land use for orchld net facrhtres have
to be coordinated with the State Government's plan

In addmon to these two programmes is the MIADP planned upland 1rr1gat10n

programme of 25 ha. This plan has been proposed by the State Govemment as a land
development programme lhrough MIADP for the purpose of agrontourrsm development
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(2) Farming and Cropping Plan

Durian seedlmgs can be grown in new orchid houses by the settlers in association with
MARDI and FELCRA. In the farmers meetmgs held in the FELCRA office in June 1994,
some settlers showed a keen interest to create a nursery fam for fruit trees. When the settlers
have leaned technology to maintain the nursery farm, they will be able diversify into orchid
cultivation or other alternatives. For nursery production, it is very important to prepare good
soil with sufficient organic matter. '

Cow-dung from the cattle farm should be systematically utilized as compost combined-
with palm oil waste and rubber saw-dust arranged by FELCRA. A large amount of compost

- has to be prepared for the plantation of 3,000. durian trees in 30 ha. Also, other tree crops will
require compost every year before they mature:

Durian seeding: will be planned in Aug. and September before the rainy season of

- October and November. The durian seeds will be introduced from Muar in Johor. A durian.

plantation will be planned for'two years later using two-year old seedlings. Layout of

planting, testing of the drip irrigation system and the advanced application of compost will be
| scheduled before the plannng in September and October.

" The orchid exten'sion is proposed as group farming with ten settlers for every one unit.

_ “The major workmg labour except for the initial construct:on ‘will be women working four
~hours (half day) every day. The OIChld plan will be alded by | FELCRA staff who have gained
'much expenence in the last four years This cooperanon w1ll espec:ally be needed for the
 introduction of new varieties of high value, including Dendro S.S., and Aranda L.C.-
- According to the 0.4 ha orchid plén (Annex V.3, Ij by MARDI, the rni'mmum productlon is
100,000 stalks _per year and the minimum gross income is' RM 80,000. However the

proposed tdrget for thls prOJect is esumated at half of this ﬁgure

(3) Crop Budget and Productlon Plan _

“Thé durian ¢ crop budget and proposed produenon pet hais summanzed as follows: -
This table was comp:led usmg data from MARDI and DOA sludy books The yleld was
' planned at 70% of achlevement ineach year. (Annex V3. 2)

L rodtictlon coet(m‘r’ yr) 1st y £ -2nd/3rd!4th-xr. - After Sthyr. - .
1) Seedhngtrees(lOOplants) CRM300 0 0. .
2y LP&Plantmglab()ur .. RMS800.. . . .0 ol 0. -
3)_ Fertilizer & organic matter.  RM 300 = RM 460 "RM 1,100
'4) Agrochemicals.  ° RM170  RM4i7 ~ RM 660
' 5) "Weeding labour, etc. ~ © - RM400 ~ ~'RMA400 - RM 200

totalCost/year - 'RM2,000 = RM 1,300 . RM 2,000
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6) Harvesting labour cost: After 8th year, RM 200 per 1,000 kg (1t)

Yield & Productton gm r.) lstto 7th yr. 8thto13thyr. After 14th yr.
1) Yield (kg/ha) _ 0 7,900 9,200
2) Gross return (RM 3/piece) 0 RM13,500 RM 15,800
3) Net return . RM 1,700 RM9,9500  RM 12,000

The orchid crop budget and proposed productlon for one 0.4 ha unit (Annex V 3. 3) is
summarized as follows: o : ; .
1) Initial cost RM 60,00__0 ~ ( Bank loan to farmers group)

2) Annual cost | RM 22,000 (do.).

3) Annual gross return RM 40,000 (SOOOOstalks/yr @RMOS)
4) Repayment of initial cost RM 8,740 (Bank loan repayment)

5) Annual net return : RM 9,260  ( dividing among ten participants)

(4)  Employment and Workin g Opportumtj,r

The durian nursery and the initial mvestment for the durian plantatron needs 2,400 man-
days of labour. The total annual maintenance of durian trees will be 600 man-days of
additional labourers until the 7th year, when another 3,600 man-days/year of harvest
labourers will be needed each year '

The orchid program will need 2,500 man-days of labour in the 1n1trai investment stage,
and 25 man- days (half-day work by 50 women) of regular work each day in the five unrts

will be created by group farrnmcr (cooperatwe management)

Besides these two programs, a compost manufactunng factory and a plastrc resm
handicraft facrhty will require five man-days of Jabourers every day, all the year round '

In total, the annual employment' or working opportunities in FE.LCRA will be increased

to approximately 30,000 man-days/year which is a rise of 80% from the present 16 659 man- - |

days of employment. .
(5) Farm Management Plan and Farm Budget

The durian program will be managed by FELCRA leed labour costs bhould be
planned as at least RM 10 per day. The orchid program w111 be managed by a settlers group
of ten settlers selected and guaranteed by FELCRA and will use a Bank loan for the. 1mt1a1
investment cost of construction of net facilities, sprayers seedllngs and. other farm 1nputs _
This loan repayment will be shared by the ten group members at RM 73/mon_th each. Each "
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group member earns RM 273 monthly with 15 days of work or 30 days of half-day work.
Therefore, the net income per member will be RM 200/month.

For the first two years, the managing of the orchid program should be assisted by

FELCRA, while a grotip manager of the members will take turns with monthly duty. After

iwo years if all the members agree, group members will be able to select an orchid manager
and a treasurer.

(6) Marketing Plan

Since the durian ‘plantation and other tree crops, require a large amount of compost a
compost manufacturmg factory is proposed in the FELCRA, Bukit Sedanan site. }'ELCRA
has a palm oil factory in Muar, which burns its oil palm wastes. Oil palm trucks are going
~ from Melaka to Muar full of 011 palm, ‘but retummg empty. FELCRA staff of the agricuitural
division at the head office in Kuala Lumpur. have eagerly requested to include a compost
factory to utilize the oil palm waste as well as the cow dung in Bukit Sedanan. - |

_ " FELCRA will help the settlers' orchid progrem to find new markets but presently, a lot
of waste flowers or useless ﬂow_ers will remain-unsold.' '

The women's society in the pro;ect area requested part time work in handlcrafts at- the
-FELCRA women s meeting held in June 1994 Therefore a handicraft delllty of coating
dried orchid flowers is. proposed with plastrc resin for this project (Annex V.3. 5) Accordmg'
toa srmllar plastic resin Factory in Batu Cave KUALA LUMPUR., the initial investment for
the machtne costs around RM 20,000, and the productton capacity per one person/day
(woman ]abourer) is 100 key -holders. With this facility, around 10% of the orchid produce
will be used for handtcraft accessortes For this facility, a drymg technology is the most
1mportant factor An electromc range can ‘be used for this purpose.

‘The marketmg of tllese accessones can be done in tourist areas all over the country as
-they are new and very cheap products C o L _

FELCRA staff at the head ofﬁce have recommended the use of a spemal loan for small
scale mdustrles for this programme s '
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C.

Implementation Plan
(1) Government Services

Many govemment agencics are related to this project and FELCRA Bukit Sedanan. As
already mentioned, _the financial aliocation for the constructions of infrastructures and social
amenities were contributed by the State Government, the dairy project was financed by.
MIADP, and the technical advice is given by MARDI, Veterinary Departiment, Rubber
Research Institute, and DOA. '

A new assistance and support services for irrigation facﬂmes by DID will yield much
beneﬁt for the settlers as well as the related agenc1es and FELCRA. Imgatron facilities in the

durian farm (drip irrigation) and the orchid farm (mrst blower) should be operated and

maintained by DID for a few months after the completion of the facilitics. Before handmg—
over the facilities to FELCRA or farmers groups, DID have to instruct and advlse on the.

operation and maintenance o_f the facrhtles

" F ELCRA should consult with the MARDI staff and get techmcal advice on durlan :
pldntatrons and orchid cultivation.

As for the compost factory, FELCRA stafl in head office have to arrange the lorries and
compost matenals such as oil palm waste and saw-dust. MARDI DOA, MIADP and

~ Veterinary Department will help in compost makmg and usage. The compost wrll be used not'

only for tree crops, grass land, and orch1ds in the project area, but also for other areae of
FLLCRA

Dunan plantanon and 2 compost factory are p]anned asa FELCRA managmg project :
However the orchid program and a handlcraft manufacturmg facrhty are planned as sem1-
FELCRA projects. The management of these two programs  will be handed over to the
farmers group (farmers organization) in the near future after the group members learn about
the management of these facilities. FE:LCRA staff have to help i in management of the farmers-
groups for the first few years. '

' :(2) Farmers Orgamzaﬂon |

“The project development commlttee has been orgamzed since 1991, holdmg monthly

' meetlngs with FELCRA and other agencies in order to commumcate on economlc activities - '

and grouping operatrons There are six comm1ttee members among farmers (96 sett]ers) '
They are not representatives of each Block, and three members were selected from ‘Block 3.

Therefore a block wise orgamzatron has 10 be set- up ‘in every block espec1ally in the
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wormen's society in order to plan an orchid farm using group farming with ten members each.
The orchid and handicraft plan will start at Block 3 or Block 2 at the first stage since most
farmers agree to operate with group farming,

Settlers interest in the farming in each Block as surveyed by the farmers interview is
shown below: ' |

Block Houses Work in Felcra / Outside Will of G.F Farm successor
Block | 17 10 ' 7 "5 1
Block 2 21 10 1 Co1e 13
Block 3 20 13 7 20 19
‘Block 4 20 10 10 : 7 ' 5
Block 5 18. 10 8 12 6

G.F.= group farming .

(3) - Women's Participation in Development

According to the result of farmers interview survey _(Anneir V.2),57 _settlers_ answered
that only the husband works in their families, 51 settlers have small children under three
years old, and there are 24 working wives including 6 FELCRA laboui*exs There is a
kmderganen estabhshed two years ago with help of JOCV(JICA volunteer) but there is no
day-nursery for qmall children. Wives holdmg small chrldren cannot go to work outside.

- Therefore, the orchid and handlcrafl program wrl] help wome, enablmg them to work i ina |
- part time jobs near their houses. i

The Women Society established in 1991 has to be re—structured for each Block in order
o start the O['Chld and handrcraft program With this program 55 women w1ll be able to
- work every half day with a wage of RM 200/month. -

5.5.5 Infrastruc't'l.lres _
A Present Condition - L
(1) Imigation and Drainage Faeiliti_eé' a
The FELCRA area._has exie_ting im'gation facilities_ including a mini-dam with a height of
- 7T'm; a'sm'all Teservoir of about 20, 000 m3; and a pump and simple pipe line. system for a

few hectares On farm 1mgat10n is also camed out in some orchard areas and orchid houses
“using a dnp rmgatron system : ' '

" The MIADP area has _’no'éxisung irrigation facilities.
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'B.

(2) Social Facilities

Since a resettlement project for sea fishermen has been implemented in the FELCRA
arca, social infrastructure in and around the FELCRA area incjuding access and farm roads,
electric distribution lines, domestic water supply facilities, and accommodation has been
constructed and is well maintained at present.

Water Resources Development Plan

(1 Imgatlon Water Requirements

In accordance with discussions among FELCRA, State DID and the J ICA Study Team
during the field survey period of the Feasibility Study, the typical type and/or kind of orchard
used for the calculation of the irrigation water requirement was adopted as durian.

Horticulture culfivation in MIA_DP areaisof a gen_é:fal typé for all seasons. |

The irﬁgatidn Water'requirement for durian and vcgetéblcs is basiCally calculated by

~ adhering to the procedure of the FAQ Irrigation and Drainage Paper No. 24, and durian is

also calculated in reference to the MARDI‘S paper "Estimated water requirement of some_
Malaysian commercml fruit crops” from the Pr031dmg ’Symposmm Buah- buahan Kebangsaan

' 1991

 Potential evapo transpiration (ETo) is estimated at 1 354 mm/year using the modlﬁed

| Penman method, based on meteorological data from the Melaka airport station.

Irrlgatlon methods are designed as drip n‘ngatlon for durian and dr1p and/or micro jet
sprinkler irrigation for vegetables. - '

For vegetable cultivation, 90% of the potential evaporation is applied in calculating the
1rr1gat10n water requirement, and effective rainfall is not apphed because of the rain shed '

cultivation method.

The irrigation water requirement for the design of irrigafidn_ facilities is béscd on-a

. proposed cropping pattern of the agriculture development plan for t_he'Projec't_:s. shown below.

~ Peak Irrigation -

Pilot Projebt ' Cro;ﬁping Pattern Water Requirement (l/sec/ha) .
MAL6 ' Durian S 03y
- Horticulture : 042 -
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A detailed calculation and explanation of the irrigation water requirement are described
in Annex -3, '

'(2) Reservoir Capacity

Reservoir operations of the Montagor dam are calculated for each half month period
based on the estimated runoff at the pr'oposed dam site, the irrigation requirement, and
reservoir water loss from seepage and evaporation, involving the effective storage of the
existing farm pond in the FELCRA area. Reservoir operation calculations are made using
runoff data from 1960 to 1990. '

As a result of these callculations,'_the reservoir capacity requi're& to cope with the drought
year with a return period of 5 years, is clarified as follows :

Pilot Project/Reservoir  ~ Type of Reservoir : _Capacities(1,000 m3)
MA16 _ _ : :
Montangor . Homogenous Earthfill Dam 230

The detailed calculation and explanation of the reservoir operation are described in
Annex - 3. | '

(3) Drainage Water Requirement

Since dfainage facilities for the Project are not réquired because of the use of rain shelter
orchard plantation and vegetable cultivation, drainage water requirement is not computed.
C. Project Works

The general lay out of the water resource development and irrigation development is
shown in Fig. 5.5.1. Prominent features of these facilities are as follows:

(1) Water Resource Development Faéi}ities

In'dcsigniﬁg the Montangor dam, a stability analysis of the dam slope was confirmed |
using geological data obtained through a boring survey and a soil mechanical test. Seepage
- water Joss from the reservoir, especially that from the dam foundation were also examined.

- Montangor Dam and Reservoir

_Rcsei'vdiir."-.."."' o o o
Total storage cap_z:_lc'i_ity. o 250,000 m3
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Effective storage capacity

Dead storige capacitjr
Dam :

Type of dam

Height of dam

Crest wi_dth of dam

Length of dam including

grass spilli;sray

Dam slope

~upstream 4
downstream

Crest elevatmn of dam

Deign flood waler level

Normal water level

Low water level

Emergcncy spxllway
Type of spillway
Design flood discharge
- Base elevation of
chute channel
Total length
~ Base width of spillway |

Inside slope of lower channel -

‘Gradient of channel .

* Height of lower channel

Culvert spillway
Type of spillway
Design flood discharge
Crest elevation of spililway
Height of spillway
Type of batrel -

- Total length - -

- Incidental facilities . |

Accessroad
Type of road
Total length N
Width of road

230,000 m3

20,000 m?

Homogenous Earthfill
11.5m
5.0m

246m

1:3.0
1:2.5

EL 56.50 m
EL 55.20 m
EL 54.00m
EL 49.00 m

Grass spillway (rectangular chute lype)
8.4 m3/sec

EL 54.54 m

212m

8m
1:1.5

17200

Im

Tower type (box type)
43 m3/sec

EL 54. OO m

'9m

box barrel 1.8m x LS m*x 1 no.
- B85 m T A
Operatlon brldge total length 20 m of 3 
spans L

Pavement road with laterite (w =3 m) |
Sm B
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(2) lrrigation and Drainage Facilities

Irrigation area _ 61.9 ha (durian 36.9 ha in FELCRA drea,

and vegetable 25 ha in MIADP area) _
Pump station 3 sites (FELCRA area 2 sites, MIADP

o . area one site)
. Pump(Submergible pump) :
2.5kw (h=20m) 2 units.

4.0 kw (h=30 m) 4 units.
7.0 kw (h=50m) 2 units.
~ Pipeline - PVC pipe line, FELCRA area 3 6 km and
~ MiADParea0.2km |
Farm pond | 1 site (MIADP area), 300 m?

On farm facilities - Drip imrigation facilities 61.9 ha

(3) Infrastructures for the Projects

“Demolishing and reconstruction '

of existing culvert 1 no.

D. Construction Plan

Mechanical construction methods will be applied for construction of the Project. Major
construction consists of the Montagor dam and related structures, a pump station and a farm
pond. _ : _

The dxversmn of river flow during the construction of the dam will be made by culvert
spillway. Prior to commencement of the dam embankment, construction of the barrel portion
- of the culvert spillway shall be completed ‘The construction program of the. dam body is
scheduled to start from both h11151des to the center of the dam.

The main'constrhction volume, in‘cluding the dam body embankment and the excavation
of emergency splllways ‘of the Montagor dam, and concrete work of the culvert spillway, are
roughly estimated at-about 55,000 m3 of embankment, about 33, 000 m3 of excavation, and

- about 500 m3 of concrete works

“Taking mto con51derat10n the constructlon volurne mentioned above the constmctlon
schedule is estlmated at 9 months consxstmg of | month for mobiltzatton preparatory work
N and demob:hzatlon pertods, and 8 months for the constructton penod ' '
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E.

Project Cost Estimate
(1) Unit Price Analyses

The unit prices of the rcspecti'vé works of the project are estimated by up dating the
bidding prices for similar works of other projects in Melaka, and the Government price-
schedule issued in 1993, which uses the annual inflation rate of commodity issued by the
Central Bank of Malaysia. The unit prices of these works are estimated at 1994 price Jevels.

The updated unit prices of the reépective works are shown in Annex - 3.

(2) Construction Cost Estimate

The total construction cost, consisting of direct construction costs, land acquisition
costs and physical contingency is estimated at about RM 4,795,500 at 1994 price levels, as
shown below. . '

Physical contingency is estimated at 15% of the direct construction cost.



Description ' Cost (RM)

. Bukit Sedanang
I Direct Construction Cost 3,688,800
2 Land Acquisition : ' 0
3 .. Physical Contingency 553,300
‘4 Engineering Cost 368,900
5  Administration Cost 184,500,

Total C 4,795,500

The detailed cost estimates are shdwn_in Annex-3.

5.5.6 Project Evaluation

A, Project benefits

'P'roject benefits are represented by the production from 37 ha of durian orchard and 2
‘ha of orchid nurseries. Both are new investments with necessary facilities being provided by
this project. The latter will be an expansion of the existing nursery of 0.4 hectares '

The financial data of both durian orchard and orchid nursery are from MARDI except
the costs of orchid cultivation which is based on our agronom_ist's calculation. '

“The water use of our proposed dam is shared by the MIADP project whlch is to be
implemented at the left bank. We presume that: the MIADP would grow vegetables on 25 ha of
its project area with the intensity of 300% and that a unit net income of the cultivation would be
RM 10,000 /ha/crop. ' | '

B. Evaluatioh of the projc'c't .
(1) Some suggcsnons on FELCRA S aCthIthS

A d1fferent1at1on of categones of costs between recurrent and research in the activities
of FBS may somewhat relieve the dilemma it has been in. FBS itself, seems to be an-
experlmental venture: Teaching fishermen how to practlce agriculture might be as difficult as
mducmg nomadlc pcople to lead pastoral hves

_ It mlght as well help young res1dents to form an agnculturdl club hke 4H club to give
them chances to obsorve expenment or part:c:pate in some of the mterestmg fa;rm activities.
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Creche operation:

The subsidy may be shared by some relatively well-off parents to certain extents; but

not much any more. The rest, iowever, ought to be transferred to the coffer of the concerned

ministry, as it could only be maintained by the federal level. The child care forms itself, after

all, the backbone of the national social security and human resources development policies.

@)

3

(If the teachers' ability is improved as is st.ipuiat'cd‘ by thé Ministry of Human
Resources, a teacher could take care of ten 'ch_ildrerx at a time instead of five with
monthly salary of RM 350. The subsidized salary at the local level would be reduced to
RM 15 per child from RM 30.) '

EiRR

Assumption for cost estimatcs

Costs of the dam construction is shared by the MIADP prolect which is to be
implemented at the left bank of the Mentangor rl_ver. The formula is (37 + 2*3)/(37 +
2*%3 + 25%3) = 36%. According to-their.p,lan they will grow vegétables, so intensity of
water use in horticulture is p'rcsumed to be three times ni_ore than for orchards.

Econormic internal rate of return (EIRR)

We caiculate the EIRR of both FELCRA and MIADP prOJects combined.
EIRR is estimated at 21%. (See Table 5.5.1) This fact md:cates that if market dnd work

“force are available vegctdble culuvatxon could achieve a hxgher riet income than fruit

cultlvatlon

Sensntwny analysis -

The market prlcc% of both fruits and vegetables may change, and technical problerns
durmg cu_ltlvauon may occur. - So if we assume 10% decrease in nét income, the EIRR-
would be estimated at 17%. Though our cost estlmates mclude 15% physwal

contingencies, a further i increase of 10% in constructlon costs dccreascs the EIRR down _

to 19%. When both happen 51multaneously, the EIRR is 16%.

Financial consideration ‘

Maintenance work of the pump statlons and pipehnes w1th dlp 1rr1gat10n sy‘;tems would

be better carried out by ! the management of FELCRA Bukit Sedanan w1th its own budget
arrangement Water rates would bc shared w1th MIADP to cover the mamtenance and
operation cost of the dam, o ' ' ‘
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“ Labou_r force situation -

Our project will provide some employment opportunities in FBS area to the settlers,
especially orchid nursery work for women. It will be a step forward to achieving group
farming when FBS becomes a fully developed plantation. ‘

(5) - Houschold economy -

The generatron of job opportumtres w1th1n FBS area will make some of the so far }atent
labour force, especially women with children, economically active.

5.5.7 Environmental Issues

(0 Present Environmental Condrtrons

The pmJect was started in Bukit Sedanan as a Frshermen Rescttlement Prolect with a
cultivation area of 254 ha. The new village area of 39 ha was set up with mfrastructures and
social amenities. The farm roads in the project area cover an area of 15 ha and the swampy
and river area occupy an area of 23 ha. The soil is Bongor series which is suitable for tree
crops. The soil is local alluvium in the Jowland area but is unsuitable for cultivation
especially durmg the rainy scason.. There is no ﬂoodmg problem in the study area, and there

s natural drainage outlets to small streams.

The major .vegetation in the study area includes rubber, cacao,;jack fruit, cempedak,'

durian, and pasture. Glyricidia is planted adjacent to cacao to act as & shadow crop, and will

_be poisoned after 3 y_ears. Orchids which are gro.w.n over 04 ha include c_lendrobium;
oncidium, mokara, and aranda, ' o ' | |

mmmﬂm@W@mm@wmmmmmrmm“mwmmm&mm

study area, except for occasional cobras from the nearby forest. There are trlaphra grass

) carp;. and big head carp in the existmg pond, and there are catﬁsh and quail in the swampy.
_areas..

~ There is a Women’s Organization rn the farm which is called FELCRA's Dynamic
" Women Soc1ety (WADIRA Wanita Dinamic FELCRA) which carries out activities like
conductmg classes on sewmg, cookmg and rehglon /At present 6 women are employed n.
o FELCRA farm and 30 women are workmg in the. factorres in the nearby area. _
. There is no senous common disease i m the prolect area, except for one case of asthma,
o two cases of leg pain, one case of gall stone one case of brain disease, two cases of heart
; dr_sease_,an_d four;eases_ of blood pressure among__the.586 farm famr_ly_menl_ber_s_ ,
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The major environmental problem in the study area is soil erosion in the hilly areas.
Concrete structures were built in the village area to prevent soil erosion, and some of the
swampy arca near the village area is planted with grass cover. However due to land clearing,
erosion has occurred in the farm area. Because of sediment tranSportation, the existing pond
depth has reduced from 5 m to 3 m at the center. A drain was alroady constructed to clear soil
sediments but this has been a tedious process. Movement of soils from the earthen roads is
also high and there is a necessity to upgrade them to laterite roads. However because of
budget problems, these roads are planned to be constructed only after 2 or 3 years when the
projéct is finished. At present, only the main access to chicken farms and dairies are |
provided with laterite roads.

(2) Water Quality

In Bukit Sedanan, Melaka, water quality samples were taken at 4 locations; 1. the
existing pond 2. the pond near thé durian farm, 3. Sg. Montangor tr1butary, and 4
Sg. Mon{angor trlbulary at the forestry area. '

_ As sh’d'w'n n Table 5.5.2, pH of the water is slightly acidic; however the pH is within- |
the Intesim N_ational Water Quality Standard (INWQS) range of 5 to 9. In Malaysia, many
crops thrive even when the pH is 4.5.. The main parameters including dissolved oxygen,
BOD, COD, and ammoniac nitrogen are also well within the standard values. EC is very low
and the salinity is negligible. o | S

The colour of water is an important parameter for aesthetic considerations and the
standard of colour for drinking water is 15, and for raw water less than 150. “The colour of
the water at these three locations is less than the standard for raw water supply. Turbidity,
. dissolved solids, and suspended sol1ds of the water are also less than the standard for raw

water supply '

Alkalinity of the water is lower than the récommended value of 20_mg/l. Hardness,
chloride and fluoride of the water are within the standard values. There is nio standard on the
limit of silica for 1rr1gauon water and a standard of 50 mg/l 18 recommended for drmkmg
. water, howcver the sﬂxca level islow in‘all the three locat:ons '

The iron _co'nt'ents'of thie water at the pond near th‘¢ durian faﬁn_ (location 2) and-at the

Sg. Mentangor tribdtal'y' (location 3) are higher than the irfigation water standard of 1- ‘mg/L.
Normally 1 mg/l is recommended for, sprmkler 1rr1gat10n and 5 mgll and 20 mgll is
_ recommended for flood irrigation and fine texture soils, respectwely Although 1 mg/lis used

" as the interim standard value, the mternatlonal standards of 1tc5 mg/l are rccommended for -
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sprinkler irrigation by the University of Malaya consultant group on water quality
(DOE, 1986). ‘Foliar injury of tobacco plants occurs when waters with high iron are sprinkied
over the leaves. The levels of iron are normally higher in reducing conditions such as ground
water, and lakes. The toxicity of iron is usually related to acid conditions which cause great
“solubility of iron. In Melaka, because of stagnate water with poor aeration, the iron contents
‘were slightly high. Recommended methods for removal of iron from water include aeration -
and settling, and precipitation to make the water alkaline. |

(3) Environmental Impaicts of the Project

Significant positive impacts of the project are expected with regard to the water balance
of the project area. At present the durian crops seem to be suffering in water stress and the
development of irrigation facilities will provide enough water for these crops. The land use

' shall also improve significantly after the availability of more water for irrigation. The farm is
piannmg to increase the number of broilers by 25,000 after the 1mp}cmentatlon of this small
reservoir development project. The socio-econormic conditions are also expected to improve
through this project. At present 59 settlers are employed in the farm and the project is
expected to provide employment for at least 15 more settlers. .

The negative impacfs of the project shall be soil 2rosion and soil sedimentation which
may occur due to land c]earmg However this problcm can be solved by covering land with
suitable crops or grass after the con31ruct10n of the small reaervmr

5.5.8 Agro-Tourism

- The project area is located 33 km from Melaka. Many tourlsts from Singapore and
other places are visiting Melaka However the historical area in Melaka is rclatlvciy limited
and especially for the tourists visiting for the second time, there are very few places to see.
So tourists have to spend their time shoppmg and on other activities. The project area is

Jocated on the main road to Selandar with access from Melaka and is accessible by bus and -
taxis.. The project area is located at 12 km from Auyin hilt which is also an important tourist
attraction in the area. Ad‘;acent to the project area, there is an MIADP area which is bemg

planned as a tourism area wx_th dear fanr_nng and horticulture.

_ In rcgard to agro tourlsm, the pr0]ect area is suitable for fruit parks 1nclud1ng durian,
cempedak and jack fruit. Thc orchid area shall also be mcreased and ﬁshmg activities shall
also-be carried out in the exmtmg pond. 'If chalets, rest houses and restaurants are bmlt the
tounsts can stay at the site for one or two days o '
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- Although FELCRA also has an idea to develop agro-tourism in this project ai'ca the
immediate attention is focused on continuing the present farmmg activities. Most of the fruit
trees like durian are at the beginning stage and full fruit cu]tlvatlon may start only after4to 5
years. Once the full cultivation starts, FELCRA can pay back the loan o the World Bank,
which was obtained for developing the area. 'Onl'y then the area can be handed over to the
~ farmers. Therefore agro-tourism Will not be considered by FELCRA for some period of

time.
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5.6 KELOMPOK KANGAR MERLIMAU (JRI10).....conen JOhor State

5.6.1 General -

The projecr area is located about 5 km east of Parit Sulong, Batu Pahat District. It
comprises an orchard of 36 ha on hill slopes A group of farmers started fruit cultivation in
1986. Fruit trees used to suffer from water stress during the dry season.

Objectives of the project are:

(i) to modernize the fruit cultivation providing irrigation and farm access; and
(ii) to develop agro- -tourism takmg advantage of its location on the tourism route from
. Smgapore '

A spring at the skirt of the hill is used as a water source. There will be no partreular
env1r0nmental problcm related to the pro_;ect

5.6.2 Climate, Hydrology and Wa'ter'Resources

(“}imatic. characteristics in this area are similar to those of MA16. The rainfall -
distribution ina year also shows a srmllar pattern to Bukrt Sedanan, Melaka, but the amount of
rainfall in/around this area is more, 2 347 ) mm per year.”> The ramfa]l pattern through the year
is shown in Fig. 5. 2 1. Both in. terms of quantlty and drstrrbutron of ramfall this project area
_ has the best potentral among the prlot projects.

Parit Kangkar Me_rlimau,-an_ artiﬁcial drain, is rjunning through the project area receiving
consistent flows from near-by springs. A notable characteristic of this catchment is its hjgh and
stable base flow in spite of its small eatchment area of 1.4 km2 ‘During the field investigations,
it was conﬁrmed that the discharge of the dram is constant even after short dry periods of one
week. The minimum discharge measured during the study perrod was 40 l/sec.”® According
- to the farmers living along the dram the water fevel in the drain is almost constant throughout
the year and seldom has flooded

_ tis consrdered that the pcat soil layer whlch covers the lowland in the area has a hlgh
o water holdmg capac:1ty, sustammg a consrstent ﬂow and a flood free condmon ‘There are

"/ Painfall records at Parit Sulong (DID No.1929064), 1951-1990



several springs along a swampy area on the right bank of the drain. This drain and near-by
springs are considéred to be the main water source for this area. Since this water comes from
the springs, the water itself is very clean and clear without any sediment. *7 Farmers are
currently taking this water for domestic use. Drmkmg water is belng extracted from a well
~ located on the hlll mde of the right bank

5.6.3 Agriculture

A. Prescn‘t Condition
(1) Land Use

The total farmland area managed by a farmers group of 36 farmcrs is 111 ha of th1s a
ncwly developed area of 36 ha on a hillside consists of fruit trees, including durian, duku |
langsat, dukong, rambutan, mangosteen, chempedak, an.d_banana.'. These were planted in

- 1987-88 by the farmers group with assistance from DOA. The other 75 ha is small holding
plantations of rubber, oil palm, and coffee. Most of the plantation crops have already
‘matured, and are the main source of the farm's income.

(2) Soil and Land Capability

Three soil series are found in the area; the Serdang series which'is brownish yellow and
very sandy and do’miriétes the upper part of the hill, the Yong Peng series which is dark
reddish brown and very clayey at the middle of the hill, and Shallow peat in the iow land. -

“which is dark orgamc matter with very little sand, silt and clay o

* Characteristics and properties of those soils are summarized as follows:

Serdang series: = * Sandy loam 16 sandy clay loam , high water permeablllty, low
' ' P pH at4.1,1.5-2.5% of orgamc carbon and low to very low
_ CEC (Cation Exchangc Capacity). o S
Yong Peng series:: - High ciay content at 60% and more, low available water, acidic
pH at 4.2-4 .4, moderate carbon content (1 5:3, 0%) and low
to moderate CEC.
Shallow peat (Nami series): ~More than 90% of organic materlal and less than 10% of sand,
' 5 S il and.clay, hlgh water table 10 fo 30 cm from the surface
~ very acidic pH at 3.8-4.1, and very high CEC. =~

7t _Hefer.tomeAmex‘Vi, "Environment”. . .
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Serdang and Yong Peng series arc.moderately suitable for most fruit trees. The major
constraints are the long steep slopes, and the low natural fertility of low pH and CEC with
scarce organic matter. The shallow peat area is recommended for vegetables, banana, and
pineapple. |

(3) Agricultural Production

The total number of fruit trees is 3,140 trees, excluding 3,500 (4 ha) of banana. The
details are as follows:

1 Durian 2,084 trees approx. 21 ha

2) Duku Langsat 405 trees . 4 ha
3) Dukong 293 trees ; © . 3ha
4) Rambutan - 189twes 2ha
5) Mangosteen 99 trees 1 ha
6) Chempedak "~ T0trees . 1ha
7) Banana _ "3,48'0 trees' | ' 4 ha

Most of the fruit trees have not matured. ‘Except for the banana, production is only 6%
(RM 510/ha/year) compared to'an expected income (RM 8,700/ha/year) in the future
The banana's average yield is around 10 t /ha ‘

(4) Popu[ation and Agr'icuitural Employment

The total population of 36 farm families is 191, excluding 77 separately living children.

The average family size is five members, which includes the house owner, wife and three or

four ch1]dren There are 20 children over 18 years old who live with their parents. The

| average age ‘of the house owner is 51 years old, except for one farmer aged 105 years old.

19 farmers are full time farmer_s, 14 are part time farmers__who have other regular jobs

_ inc_luding teacher, technician, hospital attendant, and factory worker; and 3 farmers earn their
 jncome through pensions. N

 Total working. days are 18,000 man-days (500 /family) combining 34% of .home
farming and 66% of outside work. 16 housewives (44%) are engaged more or less in home
fnrming or in outside jobs, and 18'children are working only in outside jobs.

(5) Farm S1ze and Land Tenure

Farm size ranges from 0.3hato 3 ha based on the number of trees as shown below
: Manxmurn,flju_l_t tree owners *310 fruit trees (3 ha) - :



. Minimum fruit tree owners - 14 fruit trees (0.2 ha)

more than 200 fruit trees 4 farmers _ | 10 ha

100-199 fruit trees 9 farmers - 135ha
50--99 fruit trees : 11 farmers " T.7ha
20--49 fruit trees _ 7 farmers 2.1 ha
1--19 fruit trees 3 farmers 03 ha

Presently preparing 2 farmers 24 ha

Out of 36 ha, approximately 23.5 ha is owned by 13 farmers, and the 'remaining 12.5
ha is owned by 23 farmers. The former are full time farmers, and the latter are mostly part
time farmers. '

(6) Farm Management and Marketing

The farmers group (Kelompok tanij was organized by DOA, and an extension wdrkcr
is always attached to this group. The group has a meeting hut, and a DOA officer and
extension worker have been helping in the management of fruit tree cultivation.

Batu Pahat is a famous fruit production district, known as "Johor three” together with

Muar and Pontian. This project area:is covered by the south-west Johor DOA extension

office situated in Yong Peng cuy The DOA staff members in this project give excellent-
cooperation to the farmers and have good knowledge of fruit cultivation. DOA also asmst in
the marketing of fruit products through private dealers not only in the domestlc_ market, but
~ also in Singapore. ' o
(7) Economics of Farm Operation

. The prodliction_cost and return 0f_23..5.ha_ by the 13 farmers are summarized as follows: -
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1) Nos.of total fruittrees 2,141 trees (out of 3,140 trees by 36 farmcrs)
2) Nos.of harvesting trees 343 trees (out of 497 trees by 36 farmers) -

3) Annual cost for fruit tree RM 26,625 ' RM 1,133/ha
maintenance ' ' :

4) Fertilization cost . : . RM 14,780 S _ RM 630/ha

5) Fruit gross return- : RM 12,000 ' RM 510/ha

6) Expected future return - RM 205,000 ~ RM 8,700/ha

The farm operation by the 36 farmers in total calculation, including small holding

plantation tree crops, 73% of which are already in harvest, is summarized as follows:

1)

IO)

Nos.of total tree crops 18,517 trees (3,140 fruit trees & 15,377 plantation
: trees) '
Nos.of harvesting trees 11,799 trees(497 fruit trees & 11,302 plantation
- treeq) _
Annual cost for all tree crops RM 36, 203 o RM 326/ha
Fertilization cost - - RM 19,942 ' RM 180/ha
Total gross return S " RM 119,610 RM 1,078/ha
Expected future return by all trec RM 488,700 - RM 4,403/ha
crops
Total work days / yr. at present 6,738 man-days/yr. 61 m.d/ha /yr
Hired labourers - o 1,263 man-days/yr.  11.4 m.d/ha/yr.
Total net return 5) - 3) o RM 83,407 RM 751/ha
Net return per working day NI -RM 124 - -

(8) Farm Household Economy

The orchard is only elght years old and no members live on the produce from the.

project areas. The majority of the members are involved in agriculture near the project site.

There is only one full-time fruit grower among the members.

B.

. Agric_ultural Development Plan

M Land Use

The land use has not changed in 36 ha of the fruxt tree arca. It is necessary to install a

new, drip. 1rr1gat10n system with pipe Jifies. These on-farm works should ‘be done by the

farmer's own efforts w1th the guidance of DOA staff,, With maturing of the fruit trees, the

-~ access farm roads for the trdnaportatlon of harvestcd fruits, should be upgraded. These

) '_'problcms on 1rr1gatlon and land use ‘'shall be discussed in the farmers group meetings with
- DOA staff. - ' : '
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(2) Farming and Cropping Plan

The main subject of this project is water. management and the _f:t'fecti\fe use of
fertiIizatibn. After completion of the irrigation syélcm, too much iﬁigati'on water without the
application of organic matter will cause soil erosion in the stéep hill-side, especially the upper
part of the very sandy soil. Thcrefoie, careful managing of water and fcr'tilizatioln will be
needed. The'application of higher amounts of compost or organic matter is one of the
solutions to solve this problem. | o

3) Crop Budgci and Production Plan

Durian can to be harvested in the 7th or 8th year which is the age of the dunan in this
project area. However, the maturing seems Lo be delayed due to insufficient water and
organic matter. Therefore, the crop budget for the maintenance of the durian has to be
strengthened for the fertilization of enough organic maiter with the Jrrxgauon prqect
According to the DOA gulde—book on durian coltivation, 4 0()0 kg of compost and 900 kg of
compound ferullzer per ha are recommended (40 kg of compost and 9 kg of fertllmer per
tree), after the 8th year.

Fertilizer is expensive and not very effective on the steep slope of the project area.
Therefore, at least 50 kg/tree of compost should be applied before the chemical fertilizer in
~ order to achieve high' yields in the future. The cost of‘corﬂposf will be reduced through cost
~“group operatioh of compost making. Durian production will achieve the target of 8t /ha
within 5 or 6 years, and the final target of 9t /ha, after 7 or 8 ‘years. The targets were planned
as.70% of the DOA book.

(4) Employment and working ()'pponunitieé '

For this project, the additional labour requirement necessary for water manage,ment and
fertilization of the 36 ha area will be 3,744 man-days/yr., at a rate of 2 m.d/ha/week.

(5) Farm Management Plan and Farm Budget .

The farm management plan will be chscussed in the farmer group meetmgs w1th the help
of DOA staff, They should take notc of fol]owmg subjects ' '

1) Schedule of on- -farm water management by group operdtlon B

2)  Systematic arrangement of farm 1nputs such as fertilizer, compost, etc.
3)  Scheduled application of compost and lire with group operation

4) Cooperative'wo_rk in the pfeparation_(_)f access roads for harves.tin'g-
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The management will be lead by 13 large scale fruit farmers. The farm budget on the
maintenance of fruit trees will be proposed by DOA staff by modifying a model budget of
durian production as outlined in the following table (Annex V.3.6).

Production cost (per ha/ yr) after the 8th year

1) Compost (5,000 kg) ' RM 500
2) Fertilizer = - RM L1100
3y Agro-chemical ' : RM 300
Total cost/year RM 1,900/ha fyr.

6) Weeding and harvestmg labour (Famliy labour)

Yield & Production (per yr.) 8th to 13th yr. After 14th yr.
1) Yield (ke/ha) L 8000kg - . 9000kg .
2) Gross return (RM 3picce) RM 13,700 RM 15,300
3) Net return RM 11,800 RM 13,900

(6) Marketing Plan

The marketing plan of the farm produce will be prepared by DOA, based on the growth of the
fruit trees. The niarketing plan of farm inputs, coinpost making, and supply to every farm, will
-be organized and supervised by DOA as a group operation. The marketing of fertilizer and lime
will also be 3551sted by DOA. '

c. Impléxh_entaﬁoh plan
(1) Governmental Services

Since this has been a DOA proj_ect since 1986, DOA has provided many services to the
farmers group. Fortunately, the group members also have a high level of knowledge on tree
crop's cultivation, and thcy are rather rich farmers with small holding plantation tree crops.

“The fruit trees in 36 ha will be in the growing stage for a few years more, and it is likely that
the maturity of the trees may be delayed due to insufficient water supply and poor compost
application in the past, because of steep slopes on the hill. After this irrigation project, DOA
staff has to 'instruct the methods on tree Crops management with irrigation -and compost
_ an"angement in deta11 by attendmg the farmers group meetmgs at the pro_]cct site. -DID has to
- help DOA for 1mgatlon not only in the construction works, but also m on-farm water
management ' '

) .(2) Farmers Orgamzatlon '

ThlS farmers group (Kelompok) was one . of the first orgamzcd groups in Johor State,
- and also reglstcred asa coopcrativc As memloned already, the 13 leadmg farmers out of the



36 members are mostly full-time farmers coverihg more than 60% -of fruit land and
production. Therefore, irrigation facilities will be designed first for these 13 farmers since
they are full-time farmers, and they should be responsible to supply water for the Ot_her

adjoining farmers and to operate and maintain on-farm water management in each block.

Another major work in the farmers group (Kclompok) is to make compost with the help

of DOA staff. Compost making will be carried out in some leaders’ farm houses. By using a

simple machine, they can sell compost to the other farmers. The supply of compost

materials, such as oil palm wasté, saw-dust, andi molasses can be arranged by DOA.(Annex

- V.3.7). Chicken-dung will be needed more in future for the_'purpqsc of compost making,
and therefore every house should enlarge poultry farming. '

(3) Women's Participation in Development

According to the interview survey, women's working days total only 3,500 mian-days
' (19%) by 16 house-wives among the total 18,000 man-days of all the farmers. However,
~most wives keep some chickens and gdats in their house yards. Every farm house holds 20-
30 chickens, _and chicken-dung is a good org‘énic manure for trees crops. In the average
‘case, annual chicken- dung is estimated at around 150-200 kg, but due to free raising all the
chicken- dung cannot be collected. When making the compost by molasses, the compost can
be fed to chickens with kitchen garbage. The number of chickens will increase rapidly and
will result in enough chicken-dung for 36 ha of fruit trees. Therefore, women will play an
important role in the deveidpmenf of the fruit tree project. * | L

5.6.4 Infrastructures

A. . Present Condition
(1) Imgatlon and Dramagc Facxhucs _

Smail drip 1mgatlon plots of about 0. 2 ha are scattered in thc hill slope, and the water -
resource is seepage water from a domestic water tank constructed on the hlll top and/or water-
pumped up from the Kangar Merhmdu stream. -

(2) Social Facilitie's

Access roads to the PrOJect area are one State road and one access road to the domcstxc -
water supply tank which is constructed at the hill top Both access roads are well mamtamed '
but farm roads in the Prolect areas have not been constructed An elecmc distribution lmc has

‘not been’ constmctcd in and around the Pro_]ect area. :
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B.

Water Resources Development Plan
(1) Irrigation Water Reqlnrcments

The majority of orchards are dunan w1th some dokong and duku orchardq The
irrigation water rcqulremonl for the Project area is calculated on a summation of the irrigation

water requirements of each 3 crops.

The isrigation water requirement is calculated using the procedure of the FAO Irrigation
and Drainage Paper No. 24, and also the MARDI paper, "Estimated water requirement of
some Malaysian commercial fruit crops”, from the Prosiding Symposiom Buah-buahan

Kebangsaan 1991.

Potential evapo-t.fanspiration (ETo) is estimated at 1,'12.0 mm]year_using the modified-
Penman method, based on meteorological data from the Johor Baruh International Airport’
station. -

Irrigation methods are designed as drip irrigation because of the orchard cultivation.

The irrigation water reqﬁirement for the design of the irrigation facilities is shown
below. o o |

_ o _ Peak Irrigation
Pilot Project . Cropping Pattern Water Requirement, (lfsec/ha)
IR-10 : Purian, Dokong & Duku ) 0.25

A detailed calculation and explanation of the ir’rigaﬁon water rcquirernent are described

“in Annex - 3.

) Reservoxr CapaCIty

Reservou operations at the- proposed pump station site are calculated for each half
month penod based on the estlmated runoff, 1rr1gatlon requ1rement and reservoir water loss
from seepage and evaporatlon Past runoff from 1952 to 1990-are apphed in calculating the

_reservoir operation. Asa result of the calculation, it can be clanﬁed that water for irrigation is

suff1c1ent and. reservous and/or ponds for 1rr1gatlon are. nol requlred Therefore, the

: remforcement of facilities of cx1stmg springs and the mtegratxon of water resources such as

springs and the Kangar Merhmau straam shall be requxrcd for the Prolect

..'- 135‘



A detailed calculation and explanation of reservoir operations are described in Annex-3.

" (3) Drainage Water Requirement

Since the proposed orchard of durian, dokong and duku will be planted on the hill slope
and evacuation of excess water will naturally flow out, drainage facilities in the Project area
are not envisaged. The existing Kangar Merlimau stream will need to be widened down
steam at the intake gate structure, enabling the flood dlscharge of a return period of 10 years,
to flow out at 3.6 m3/sec.

C. | _ _Projeet Wo‘rks..

General layout of the water resource development and the irrigation and dramage
development is shown in Flg 5.6.1.

Prominent features of these facilities are as follows :

(1) Water Resource Development Fac1hnes

Bundofspnng : ' HxWxL, 1.0mx35mx90m

_Splllway ofbund = : HO7mxL 20mxW 23 m:
Intake gate.structur_e o i no.
Gate structure : ~1no. o

. Canals : 460 m of 2 nos.

Drains =~ = - 8m
(2) Trigation and Drainage Facilities

‘With regard to the layout of the PVC pipeline, the occurrence of water hammers in the
pipeline are examined during the cessation of the water supply, usmg longitudinal sections of
the pipeline and the energy line of water in the pipeline.

Irrigation area: . 50ha
Pump station T Bites
~ Pump(multi stage pump) o -
75kw (h=T0m) - . 4ounits.
11O kw (H=70 m) 0 2units.
"Pxpehne o T 1,840 m
Pressure regulation valve box 1no.

* . Farm road DR '1_,780m
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On farm facilities ' Drip irrigation facilities 50 ha

(3) Infrastructures for the Projects

Access road to pump houses : 605 m (3 nos)

D. Co_nstructiozi Plan

Mechanical construction methods will be applied for construction of the Pro;ect Major

construction consists of the pump station, plpe line, and access and farm roads.

The main construction volume including the embankment of the access and farm roads,
and the concrete work of the pump station, are roughly estimated at about 11,600 m3 of
embankment, about 3,000 m3 of excavation, and about 150 m?3 of concrete works.

Takmg into consxdcrdtlon the constructlon volume mentioned above, the constructlon
~ schedule is estimated at 6 months, consxstmg of 1 month for mobilization, prcparatory work
and demoblhzatlon penods and 5 months for the construction pcnod

"E.. Projéct Cost Estimate-
(1) 'Unit Price Analj'ses

_ The unit pr_icés of the respective works of the project are estimated by up dating the
“bidding prices for similar works of other projects in Johor State, and the _Governmént price
‘schedule issued in 1993, which uses the annual inflation rate of commodity issued by the

Central Bank of Malaysia. The unit prices of these works are estimated at 1994 price levels. .

The updated unit prices of the respective works are shown in Annex - 3.

(2) Construction Cost Estimate

_ The total construction cost, consisting of direct construction costs, land acquisition
‘costs and physxcal contmgency is estimated at about RM 1,242,300 at 1994 price levels, as
shown below

Physical contingency is estimated at 15% of the direct construction cost.
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Description : Cost (RM)
K. Kangar Merlimau

1 Direct Construction Cost 944,100
2 Land Acquisition 15,000
3 Physical Contingency 141,600
4 Engineering Cost 94,400
5  Administration Cost © 47,200

Total 1,242,300

The detailed cost estimates are shown in Annex-3.

5.6.5. Project Evaluation

A. Project benefits

Project beneflts are represented by durian orchard. The area is schematically divided
into two blocks; one, a plot of 23.5 ha is planted with durian trees of eight years old, and
another plot of 12.5 ha is going to be planted w1th durian seedlmgs after the new 1rr1gat10n
system is provided.

The benefit from the first plot will be derived from an incremental production of durian
trees due to the mtroductlon of the pro;ect The one from the second will come from the
production of dunan trees. | o

The financial data of durian cultivation are from MARDI.

B. . Evaluation of the project
(1) EIRR
a.  Economic mternal rate of re{um (EIRR)

The EIRR of the prOJect is estimated at 20%. (See Table 5. 6 1) R ..

b. Sensumty analysxs

With ten per cent decrease in benefit, the EIRR is esumated at 19% Then" 10% :iner'eaqe |
of cost changes the EIRR to 19% If both cases take place s;multaneously, the EIRR
gocs down to 17%. :
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(2) Financial consideration

Water rates would be shared by all water users of the system to cover at least its
maintenance and operation cost.

3) Labour force situation

In thts area, the dornesttc labour market in agncultule sector is very- tlght Foreign
1rnm1grants mainly those from Jawa and Sumatra islands, legal or otherwise; have been
filling the gap.

(4) Household economy'

It would have been sometime for the members to redeem their individual investment in
the orchard. '

5.6.6 _Enviromnental.ls'sms

(D) Present Environmental Conditions

| The ‘project was started in February, 1986 and was regtstered on December 14 11993,
The pro_tect area is a Malay reserved area. The soil belongs to Serdang Series, Yong Peng
sertes and Batang Morban’ series, Wthh are suitable for growmg fruit crops. Dunan is -

: suscepnble to water loggmg and there is no water logging problem in this soil. Mainly fruits o

are cultivated in the project area, which includes durran, duku langsat dukong, sukun peta1
and rambutan. Also banana and coconut are grown in some parts of the arcas.

Spring waler is used to irrigate 5 ha of fruits. Since the area is swampy, water is
drained naturally through surface drainage. ‘However, sometimes where there is heavy rain, -
" water. drains to the downstream srde and floods the area up to 30 cm hetght for a short perrod_
- of time. ' '

: :There_is nb’_major,. \_vil_dlife in the I;trojeet area except for a few monkeys. .Most of the
houses are re_aring'chickens_ and one farmer has a small sheep farm of 120 sheep. -

The housmg for the farmers is made by the farmers themselves There is a women'

' development group Wthh looks after.the women development activities. About 10 women
. are 1nvolved in the farm activities and the rest are full time house wives. '
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There is no serious common disease in the project area, except for one case of asthma,
and one case of handicapped person, among 191 farm family members.

There is no major environmental problem in the project area, except for a small amount
of soil erosion and the flooding problem in the low lying areas from the h'illy areas during
heavy rains. However the erosion problem has been reduced by terracmg and by suitable
planting and grass land covermg ' '

(2) Water Quality Survey

In Kelempok Kangkar Merlimau, water quality samples were taken at two locations; 1.
the existing pond and 2. Pt.Kangkar Limau. ' S

As shown in Table 5.6.2, pH of the water is slightly acidic; however the pH is within
the Interim National Water Quality Standard (INWQS) range of 5 to 9. The main parameters
including dissolved oxygen, BOD, COD, and ammoniac sitrogen are also well within the
standard values. EC is very Jow and the salinity is negligible. |

“The colour of the water is less than the standard for raw water supply. Turbrdlty, |
dissolved solids and suspended solids of the ‘water are also less. Alkalmlty of the water is
lower than the recommended value of 20 mg/l Hardness, chloride, and ﬂuonde of the water _
are within the standard values There is no standard on the limit of silica for 1rr1gatron water

- and a standard of 50 mg/l is recommended for dnnkmg water, however, the srhca level is low
" in the two locatrons

(3). Environmental Impacts of the Project.

Water balance of the project area is expected to 1mprove through the 1mplementatron of
the project. The socio-economic impact wrthm the farmmg commumty is also expected to be
significant. Agro- -tourism in the prOJect arca will enable the farmers to earn more-income.
‘Agro- tourism will also 1mprove the marketmg of fruit products Additional employment' B

opportunities will be available for women. The prolect area is very small and-a major
negative impact is not expected through the 1mplementat10r1 of the: small reservoir
- development '

5.6 Agro-tourism

- Since Johor state is the sout_herri most state, it acts as a gateway for tourists from

Singapore. The project area is situated 14 km from Batu Pahat on the road of Muar -Batu _:

Pahat - Yong Peng. Another area Kg. Mohd. Nor .isr located adjacent to the project aréa and
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also has high Vpbtentiai' for tourism with fruit farming and modern technology vegetable
farming. All the villages have watet, electricity, and telephone facilities. Therefore thesc .
sites have a potential of attracting tourists especially those from Singapore and the local area.
One of the important concepts proposéd in this project area is fruit picking and consumption
at the site. This concept not only helps the farmer to earn more income but also overcomes
 the problem of marketing. The tourism facilities include the following:

i) Fruit Center (Fruit Park) --The tourists can go inside and pick up the fruits like
rambutan, There will be a fruit center (shop), where the tourists can buy and eat the
fruit. ' ' '

ii) Small rest houses - A resting place with toilet facilities.
iii) Refreshment shops - TheSe- shops can se;"ve small meals énd drinks.

iv) Parking area - For the tourists

In the project area, there are farmers groups to organize the following activities :

i) Agro?toux'is'rﬁ_
i.i.) .E'co'n()my._.. |
ﬁi) Farmers cﬁoper_ativc
“iv) Social activities |
The agro-tourisim fa.rmcrs groﬁp shaillbé res’pénsibie’ fof the. maintenance and
management of the facilities. -
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5.7 PASIR NERING (TR44) ... reersanensine Gesesrans Terengganu State

5.7.1 General'

T he project area. is located about 4 km southwest of Kuala Brang, Huluh Terengganu
District, It comprises an area of 42 ha including ex- paddy fields and rubber forests. As one of
the crop diversification programmes of the State DOA, roselle cultivation has been practiced to |

" a small extent. There is a State owned roselle processing factory. '

Objective of the project is to increase farmers income through expansion of the roselle -

cultivation by providing irrigation, drainage and other infrastructures.

Water resource for the irrigation is the Peching river. There is no particular environmental
problem in this project area. '

5.7.2 Climato, Hydrology, and Water Resources

The meteorological condition in Terengganu is largely dominated by the north-east
" monsoon. The rainfall pattern in the eastern region in which the project area is situated shows a
distinct rainy season from November to January and a dry period from February to Aungust.
The mean annual rainfall in the catchment is 3,058 mm*® which is the highest among the five -
- project areas. Even in dry months, they received precipitation of over 140 mm., The rainfafl
pattern throughout the year is shown in Flg 5.2.1.

_ The project area is Jocated on the flat undulating land adjaceht to Sg. Terengganu, the
largest river in Terengganu. Three rivers are running through the project area; Sg. Peching,
Sg. Udang, and Sg. Por. The catchment area of Sg. Por has a long and narrow shape of' '
which the upstream part is mountainous covered by forests, while that of Sg. Peching is
composed of hilly rubber tree areas and a flat lowland expandmg on the right bank of
Sg. Terengganu. The catchment of Sg. Udang is sandwxched between Sg. Pcchmg and
Sg: Por with hilly or undulating topography. '

The catchment areas of Sg. Peching, Sg. Por, and Sg. Udang at the considered da"m or
intake sites are 4.8 ka 18.2 km2, and 2.4 km2, respectwely In terms of the locatlon and.-
‘water availability, Sg. Por is considered to be the best water source. Howevcr floods in-this. -

area are very severe, and permanent structures across the river requu’e large SpllleyS agamst :

"8/ Ralrfall station Paya Kemat (DID No.5029036), 1956 . 1990
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the floods. On the other hand, the proposed crop for this area is 40 ha of roselle, which
originates from arid regions and requires less water. Taking these into consideration, Sg. Por
is not considered to be a suitable water source for a reservoir. '

* Paya Kemat™ pumping scheme is being operated by DID on the upsiream of Sg. Por
suoplymg 1mgat10n water for paddy (60 ha} in the main season. Some water is being extrdcted
from Sg. Peching V1a a plpclme to Paelr Nering village for domestic purposes

5.7.3 Geology

(1) Topography and geology

The project area is Iocated about 20 km southwest of the center of Kuala Berang town.
It is hilly area with about 30 min altltude and showing gentle slopes and broad, shailow
valleys The area is underlain by granitic rocks of Triassic age. The fresh outcrops of the
basement rocks, however, cannot be seen in and around the project area, d_ue to the deep
weathering and the alluvial deposits. | o ' '

' The proposed dam-site is on the lower reaches of the Sungai 'Peohing which is one of
tributaries of the .Sungai Terengganu, and is located in a rubber plantation. The Sungai
Peching meets the Sungal Por and flows into the Sungai Terongganu 1 km and 2.5 km
downstream from the proposed dam site, respcctwcly

(2) Gcolo_gioal investigat_ion_ '

'a) TR-1: Right: D=10.0m -

0.00 m to 2.00 m. Top soil Light brown soft silty clay with roots (N-3) :
' 2.00 m to 8.90 m - Alluvium - nght brown to light grey, very soft to soft sﬂty :
g ' clay or clayey sand (N—O -2) Interbeded with sand
and gravel layer at 2.0 m to 3.5 m deep, and very |
 soft silty sand laycrs (N=0-1) including organic -
o -matteratﬁtho?Omand87mt089mdeep
: 890mto106m Res,ldual soﬂ Brown hard sandy sxlt (N 6- 50+) ' '

. Paya Kemat pump scheme was compleled in 1981 Two d|esel pumps (3 cuses x 2 hoad 4m) are being operated Irngated
o area on !he avefage (1983 1987) is 41 ha. (swme ‘Database of me Imgaled Areas DID)
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b) TR-2:Left: D=9.0m

The original planned depth of 10.0 m was chan'ged t0 9.0 m, due to the appearance of
hard basement rocks at 6.8 m. '

0.00mt00.95m Top soil ‘Brown, jvery soft sandy silt with roots (N=0)
095mto6.80m  Residual soil Brown to grey, very soft until 3.5 m dcép
~ (N=2) but stiff below that (N=9-11), sandy
silt. Below 5.0 m, greenish grey hard sandy
silt with gravel (N=50+) '
6.80 mto 9.00 m Rocks Weathered granite '

The resulis of TR-1-and TR-2 suggest the following.

. - The dam foundation excavation depth would be 1.0 m to 2.0 m at the minimum..
In design work of the dam, very céreful attention:on stability and settlément of the
foundation will be required, due to the presence of soft layers (N=0 to 6) up to
10.5 m deep, especially in the valley along the right bank of the river. |

“ _ The _coéfficients of per‘lﬁeability of the foundation materials show low values
(k=2.82 to 2.65x107m/sec), therefore measures against seepage through the
foundation would tiot be required. o

(3) Soil-mechanical test

A sample for a soil-mechanical test on the dam c’onstrucfion material was co'llecl.ed from'
the prop'osed borrow area near the project area. It is the existing small borrow area and
consists of residual soils of the granitic rocks. The test result of this sample also shows good
quality for a homogeneous type dam material.

5.7.4 ‘Agriculture
A. . Present Conditjion- -

(1) Land Use -

The project area of 42 ha of farm land where paddy cultivation ceased during the last 5 -
or 7 years has been o_rgénized by DOA as a"Ve'ge'ta_bIe farmers group of _13 farmefs since
1992, growing chili, long-beans, cucumber, etc. In 1993, 2.4 ha of the land was designated
by DOA as a main vegetable production area with a drip ii'rigafién sy_stem. Asthe Cultii/atidn"
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of chili has two main constraints, marketing and viral diseases; the DOA recommended
papaya cultivation, but the group members did not agree due to uncertain market conditions.

' 'Roselle, (an industrial crop originally from the Sudan: a kind of hibiscus, used for juice
material) was introduced to this farmers group in February 1994 by the State DOA, which
had started the roselle industry. Since the first crop of roselle in the 2.4 ha area from
February to August 1994 showed a satisfactory result, a second cultivation was started in

' ar_rother 10 ha by 35 farmers in July 1994. '

(2) Soil and Land Capability

The soil indicates an alluvial natore and evident soil cha_nges including poor structure
and low permeability due to paddy cultivation using a dense plough-pan of about 10-15 cm -
thick. Two soil types were identificd; the Tok Yong series which is brown to brownish

yellow clay found at higher elevations, and the Chempaka series which is brown to reddish’
“yellow silty clay found at lower elevations. '

" Characteristics and properties of these soils are summarized as _follo’wsi

Tok Yong series:  Clay texture:wit_h 15-25%. sand, 20-35% silt and 40-50% of clay,
' B - low available water with high to moderate water permeability,
mildly acidic pH at 4.6-4.7, moderate content of organic carbon,
_ - and low to moderate CEC (Cation Exchange Capacity). |
Chempaka series: - Slightly higher silt content at 30-40%, low available water with
moderately slow water perrrieability , mildly acidic pH at 4.5-4.7,
- moderate carbon cort_tent, and low to- moderate CEC. '

_ These two types of smls are moderately sultable for vegetables ﬁeld crops. and roselle.
~ As available water is low in the upper 50 c¢m, 1rr1gatron 18 essentral for most annual crops.
The soils are drffrcult to work under wet conditions and crop damages may result from
‘temporary surface ponding. Therefore, the ridge and faliow system, with small drainage
canals, is recommended. ) ': SRR '

3) Agricultural .Pro'duction

Roselle cultlvauon is suitable for farmers together wrth extenswe management and
= guaranteed marketmg frorn DOA Roselle is very resilient to pests and diseases.

The ﬁrst crOppmg of roselle (February August 1994) was satrsfactory, w1th a result of
6 tlha of yreld by 13 members of the farmers group. The DOA extension ofﬁcer reports that
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the clay soil in Pasir Nering is more suitable for roselle than the sandy soil in other roselle
production areas. ' '

The second cropping was planted at the beginning of July 1994 in another new’ 10 ha
using 35 members of the farmers group. The DOA extension office anticipates 7 to 8 t/ha of
yield in October and November 1994. -

Since the farm gate price of roselle is RM 0.7 per kg which is same as paddy, a gross
return/ha of roselle is calculated at two times that of paddy cultivation,

4 Population and Agricultural Employment

Kampung Pasxr Ncrmg is a small v111age with 95 houses and approxlmately 600
populatlon 79 farm families are holding 42 ha of land. Total farm famliy members -are
estimated at around 500 at 6.4/family, averaging a 50 year old house owner, a wife, and _four
children. The eldest child is already over 20 years old, 40% of which are living outside the
farm families, and 60% (47 children in estimate) are living together with the farm families.
Therefore, the average workable famliy labour is qultc high at 3.2, amongst the 34
mtemewed sample farmers. ' '

_ The total workmg man- days in each fam:ly average 830 days mcludlng 290 days in
home farmmg and 540 days in outside working. Home farming includes the cultivation of
roselle, corn, ‘vegetables and fruit trees. Most (70%) of the out51de jobs mclude work as

-~ hired labourers in rubber plantations at nelghbounng villages: - |

(3) Farm Size and Land Tenure

- The average farm:size is 0.5 ha (42 ha / 79 farmers); howcvcr the 34 1ntcrv1cwed
farmors who are the partlclpants of a new group cultlvatmg roselle, hold 28 ha of iand (0 8
ha each) Farm size dlstrlbutlon amongst thc 34 farmers is shown as fo]lows '

. Farrn51ze(ha) ' Nos. of farmers Atea(ha)'_

0.1 ha - _ .4 . 04ha

0.2 ha 4 08ha

0.4 ha 9  36ha

12ha 6 - 12m .

L6ha - 4 o 104ha e
Toial - S3 0 . . 280hba



(6) Farm Management and Marketing

The farm management of roselle is planned and coor_dinotéd by the DOA district ofﬁce-
at Kuala Berang, situated 10 km west of the project area. There is a DOA staff member who
is recording the roselle managemcnt and production. As the roselle extenswn is associated
with the state government program, DOA staff are very cordial and have good commuaication .
with the farmers. The marketing of roselle is also aided by DOA, who arrange the collection | |
of harvested produce with lorries from the 'fac_tory. The factory manager said that the capacity
of roselle manufacturing is 20 t/day of harvested materials, however, only 3 t/day are.

collected at present.

.(7) Economics of Farm Operatioo

The production cost per ha in the first crop of roselle (February-August 1994) is
estimated at RM 470/ha using 270 kg of fertilizer and 1,200 kg of chicken-dung. With 6.t/ha

of yie}d and RM 4,200/ha of gross returh,_ the net return is caleulated at RM 3,730/ha. In this

first cropping, the cost of seeds and land preparation was subsidized by DOA. -

In the second crop, DOA has planned to increase fertilization to 540 kg of fertilizer and

1,875 kg of chicken-dung. However, DOA staff are aware that some farmers will not carry

out the plan due to financial problems The new cost of production is- RM 40/ha, even if

other costs are subsidized by DOA. Based on this cost and a yield of 8 v/ha, the return will be
RM 5,600/ha in gross and RM 4,760/ha in net: with an increment of RM 1,030/ha i in net
returm. ' R ' - :

® Fam Houéchold Beonomy

~ Roselle i isa crop which requlres intensive labour at the time of harvest. ‘The average
roselle grower wnth a 0.3 hectare plot (one crop a- year) has a cash income of about RM 400

_ from 218 man—days of famlly labour. -

B.

: Agncultural_ Development _Plan
(1) Land Use

- The double croppmg of roselle is proposed to be extended to the whole area of 42 ha
The enlargement of the croppmg arca in stage development every year is planned as fol]ows .
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Year

Cropped arca  Total cropped arcafyr.  Single/Double croparea  Crop intensity -

1995 12ha 12 ha- " 12ha - S0 100%
1996 . 24ha 36 ha : 12 ha' 12 ha . 150%
1997 36ha 63 ha 9 ha 27ha  175%
1998  42ha 84ha _ 0 ' 42ha  -200%

(2) Farming and Cropping Plan

Cropping patiern

“To enable double cropping of roselle, the seeding of the second crop has to be inter-

cropped before completing the harvesting of the ﬁrst crop. An outline of the cropping
pattern is demgned as follows

1) Land preparation _ 1 starting in mid-Janvary, finishing in mid-February. -

2)  First seeding - - starting in 'February, finishing in mid-February.
3)  Harvesting of firstcrop - : in May , June, July (2.5-3 months)
4)  Second seeding : starting in mid-June, ﬁnishing at the end of June

5) Cutting-off of firstcrop  : end of July

- 6) - Harvesting of second crop : in September, October, November (2-2.5 months)

7) - Cutting-off of second crop : end of Novembcr

* The present cropping spacc is 6 ft x 3 ft and the number of plants total 6,000 per ha. At

present, farmers do not trim the roselle, however, trimming is needed for uniform

growing. Therefore, a 5 ft. line spacing is recommended to facilitate tr1mmmg and

. harvesting, and to produce a high yield. With this spacing of 5 ft x 3 ft, the number of

plants will increase to 7,000/ba, which will increase the yield by more than 10%
Inter-cropping in the second seeding, while the first crops are harvestecl will be sown

~ in the middle of the 3 ft spacmg of the first cropq

Lgnd Preparation

The cost of seeds and land- prepardtmn for the first crop, was submdnzed by DOA

' "however these costs should be charged to farmers at cost price.. Accordmg to the cost

_estlmates on roselle cultivation by the: State DOA the seed cost is RM 70 for 2 kg/ha,

-and the land preparation cost is estimated at RM 1 O42/ha
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Fertilizer Application

1t is proposed to apply 700 kg of fertilizer, 1,000 kg of lime and, 3,500 kg of chicken-
dung per ha, on the basis of 100 grams of fertilizer/plant, 140 grams of lime/plant, and
500 grams of chicken—dtlng/pla_nt for 7,000 plants/ha. ‘This is designed for a target of
10 t/ha yield and compares with the DOA planning for the second crop (luly—December
1994) calculated as 90 grams of fertilizer and 300 grams of chicken-dung per plant for
6,000 plants/ha. These split applications will be coordinated by DOA. '

(3 Crop Budget and Production Plan

- Crop Budget per ha

1) Seed cost (2 kg) ~ RM70

-2) Land preparation o - RM 1,000 ( once a year)
* 3) Fertilizer (700 kg) RM 630 -
. 4)Lime (1,000kg) . - - RM200
5) Chicken-dung (3,500kg) ~ RM 560
6) Agro-chemicals (4.5L) RM 85 _ o
Total S RM 2,545 RM 4,090 with double cropping.
Production Plan
~ Single cropping: ) Yield/ha : 10 fon/ha
| | - 2)Saleprice: ~ @RM 0.7/kg = RM 700/ton
3) Gross returm : RM 7,000
S 4Netrern:  RM 4,455
Double cropping: ) Yieldha : 18 ton/ha (10 t/ha and 8 t/ha)
o ' ' ' 2) Sale price : " @RM 0.7 /kg=RM 700/ton
* 3) Gross return : RM 12,600 '

'4):Ne't return ; RM'8,510

(4) Employment and Workmg Opportumty

T he labour requlrcmcnt/ha for a smgle crop of roselle cultlvatlon is. proposed as '
follows ER ' a '

g 1) Seedlmg (2 kg of secds) 5 o _. 10 man;days'
2 Secdhng care and supplcmentary plantmg 10 man-days
_ 3) Tnmmmg and shapmg 1o man-days -



-4 Fcﬁilization. : - 10 man-days '

5) Chemical dosage . 5 man-days
6) Harvesting ' 60 man-days

Total _ : 105 man- days!h

When all the 79 farmers participate in the roselle project, the average, crop acreage of
one farmer will be 0.5 ha. Therefore, the labour requirement for every farm family will be
approximately S0-55 man-days for a single cropping. Double cropping, will require 100-110
man days /yr. | '

(5) Farm Management and Farm Budget

_ DOA recommends a standard management for roselle cultivation. The roselle -
management js carried out individually for each farm. Farm input such as seeds, chicken-
dung, fertilizer, and agro-chemicals are supplied to the farmers group by paying cash on
delivery. The planting schedule is relayed through group meetings, and the initial land |
preparation is through a DOA subsidy. Roselle seeds are provided free of cost. The
schedule for harvesting and produce collection is arranged by DOA, with farmers éending the
produce by factory lorries. - : o

'The average Farm budget of 0.5 ha for each farmer is calculated as follows:

Cashoutlay 1) Seeds (1 kg) RM35

2) Land preparation ~~ RM 500
3) Feriilizer 350kg) ~ RM31S.
4 Lime (500kg) . .~ RMI00

'5) Chicken-dung (1, 750 kg) RM 280
6) Agro-chemacals (2. 25L) RM 50
Smgle crop: Total cash outlay RM 1,280
Double crop: Total cash outlay RM 2, 060
~ Labour requ1remcnt for single crop: 50-55 man- days
For double crop 100-110 man- dayv.

Yield per 0.5 ha: 5,000 kg (smgle crop) 9 OOO kg (clouble c'rop) o |
Sale price ( Farm Gate Price) ;- @RM 0.7/kg o -

Gross income: . RM 3,500/yr. (Smgle crop); RM 6 300!yr (Doublc crop)
Netincome: ' RM 2,220/yr.(Single crop); RM 4,240/yr.(Double crop)

Net income/working day: ~ RM 40 0orRM 39/day (Single or Double crop)
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(6) Marketing Plan

Marketing is fully arranged and supported by DOA. The rosclle factory has sufficient
capacity to enlarge.

C. Implementation Plan

(1Y Governmental Services

Thxs project is a DOA pl’OjﬁCt and all the farming activities mc}udmg marketmg are
arranged by DOA with good communication with the farmers. When irrigation facilities are
completed by DID, DOA will be able to develop the area. The projec't is promoted by the
DOA district office, Hulu Terengganu, with capable staff offering guidance of the farmers
organization as well as farming extensions. Therefore, DID will be able to hand over the

" irrigation facilities to DOA after completion with detalled instructions on their operation and
maintenance. ' ' B '

(2) Farmers Orgamzatlon

The farmers group of 13 farmers has been expanded t0 22 farmers and 33 farmers year _
by year The final size is proposed to be expanded to all the 79 village farmers For the
- smooth extensmn of roselle cultivation and the effectwe use of irrigation, the group and
-~ organization should be strengthened with the help of DOA. Several communication groups
with a leader are recommended 10 be organized. And also some technical members for roselle
"'cultwatlon and 1rr1gat10n must be elected in group farmers meetings. With the enlargement of
' the roselle cropping area, the arrangement of harvesting labourers will need to be discussed.
. In order to carry out a double croppmg system, a labour exchange or cooperatlve labour use .
is recommended _ Lo

(3) Women s Partmxpdtton in Development

_ Out of the 34 farm families interviewed, 25 wives (74%) are working in home farming,
mcludmg roselle. cultlvauon Actually the roselle prOJect has been developed as a job

: opportumty for women in this village. Only 4 women (12%) are engaged in outside jobs.
Four other women are mvolved in house keeping. Through the 1mplementatlon of the
project, women' s partrctpatlon shall be increased, since the women have trouble in earning
- money in thlS 1solated vﬂlage In roselle cultlvatlon women are dxltgent and hard workmg

Ttis recommended that a Women 8. Socrety shail. be establrshed whlch shaii play an
B effectlve role in roselle cultwatlon
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A.

.7.5 Infrastructures

Present Condition
(1) Irrigation and Drainage Facilities

The areas have existing irrigation facilities, including a pump station and pipe line
covering about 2 ha. A simple sprinkler irrigation system is used for vegetable cultivation
using water from the Peching stream under the State DOA'’s crop diversification program.

(2) Social Fac;htxes

B.

An access road of about 2.5 km to the Project area from the main road has been opened.
This is un-paved, however jeep access is possible during the rainy season. . The access road
extends to nearly the center of the Project area and 2 Simplc_bridges have been constructed
using concrete pole_s'. An electric distribution line has not been constructed in the Project .
area.

Water Resource Development P}aﬁ :

(1). Irrigation Water Réquirements

" The main.crop of the Project area is roselle. - The irrigation water requir_ement.for_r:osellc .
is calculated following the procedure of the FAO Irrigation and Drainage Paper No. 24, and

the State DOA' s information and opinions based on his experience in_ros_eile plantation in

. other areas,

The crop coefficient (Kc) of roseile has not been clarified from the. experiméﬁtal roselle
farm in the State, but was éstimated using sub family crops of roselle, such as Iady s ﬁngers,
based on the State DOA's mformanon and opinions. .

Potential evapo- transplrauon (BTo) is esumated at 1,241 mm/ycar using: the modiﬁed
Penman method, based on meteorologlcal data from the Kuala Terengganu statlon

The irﬁgation_ method is designed as a micro jet Sprinklér'irrig'ation. s

‘The irtigation water requirement for the design of irrigation facilities is shown below:
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: : o _ Peak Trrigation
Pilot Project -~ Cropping Pattern Water Requirement (I/sec/ha)
TR44 Roselle 0.44

A detailed calculation and explanation of the irrigation water requirement are described

in Annex - 3.

(2) Reservoir Capacity

Reservoir operations at the proposed pump station site are calculated for each half
month period based on the estimated runoff of the irrigation requirement and the reservoir -
water loss from seepage. and evaj)oration'. Past runoff from 1960 to 1991 are applied in

~ calculating the reservoir operation. | B ' ' '

As a result of these calculations, the reservoir capacity is clarified as follows :

_Pilot Project/Reservoir -~ Type of Reservoir Capacities(1,000 m3)
TR-44 Excavated Pond 0l

A detailed calculation and explanation of the reservoir operation are described in Annex-3.
(3 Draihage Water Rec';uireme_n.t. -

‘The drainage water requirement in the Project area is corﬁputed under the condition _of
three consecutive days rainfall, with an exceeding probability of 80%, and a three day
dramage period. The three consecutwe days ramfall with a return peuod of five years at

~Kuala Terengganu station, is adopted from rainfall data of the past 35 years

The three consecutive days ramfall with a return perlod of five years i$ 310 mm, and the
de31gn dxscharge of the drainage canals is estimated at 12.0 lit/sec/ha.

‘The river treatment works of Pechmg river are developing a pump station, so a design
- flood with a return permd of 10 years was adopted The dev.lgn flood d1scharge is estxmated
a 27 95 m3!sec o

- C. Pr0ject Works o

_ General layout of the water resource development and the 1rr1gat10n and dramage. _
_ development is showu m Flg 57.1. ' o '
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(1) Water Resource Development Facilities

"Excavated pond-
Gate structures
River treatment

Trrigation and Drainage Facilities

Prominent features of these facilities are as follows

HxWxL, {5mxSmx15m

2 nos. ' h

short cut of existing river courses

length : 130 m-

bottom width of lower channel -
Sm o,

1trigation area 42 ha
Pump station 1 site
Pump' (volute .pump)
3.0 kw (h—20 m) 2 units.
_ Pipeline 3,300 m
Farm road 2,400 m
Farm road culvert - 8 nos.
" Access road to pump statlon 0m
On farm facﬂme_s S Micro Jet sprinkler

1mgation facilities ~ 42ha

3) Infrastructures for the Projects

| Rehablhtatlon of ex1stmg access road
(pavement) L 1 300 m
Extension of electric o
distribution line ©~ 1km

D.  ConstructionPlan

" Mechanical construction methods will be applied for co'n_stfuction of the Projec_t. Maj'or .
construction consists of the pump station, 'pipeline, and access a'nd_farm roac_ls. '

The main construction volume 1ncludmg the embankment of the access and farm roads
and the concrete work of the pump. statxon are roughly estimated at 5,300 m3 of embankment
about 2, 000 m3 of excavation, 270 m of p111ng work and about 50 m3 of concrete works



Taking into consideration the construction volume mentioned above, the construction
- schedule is estimated at five months, consisting of onie month for mobilization, preparatory

work and demobilization periods, and 4 months for the construction period.

E. Project Cost Estimate
") Unit Price Analyses

The unit prices of the respective works of the prdjeci are estimated by hp dating the
bidding pri'ce's of similar works of other proje'cts in Terengganu State, and the Government
price schedulé issued in 1993, which uses the annual inflation rate of commodity issued by
the Central Bank of Malaysia. '

The updated unit prices of the respebtivc works are shown in Annex - 3.

(2) Construction Cost Estimate

The total construction cost, consisting of direct construction costs, land acquisition
costs, and physical contingency is estimated at abo‘ut RM 864,800 at 1994 price levels as
shown below. ' '

. Physical contingency js estimated at 15% of the direct construction cost.

. Description : “ Cost (RM)
' "Pasir Nering
1 Direct Construction Cost 665,200
2 - Land Acquisition o
3. * Physical Contingency 99,800 -
4 EngineeﬁngoSt _ o 66,500
S Administration Cost ‘ 33,300

Total 864,800

 The detailed cost‘c_:siimates___arc shown in Annex-3. .
576 Project Evaluation
" A. Project benefits

: The project benefits consist of the incremental pfo;iuction of ros'ellc.; We assume that
the amount of labour will remain equal under "with" and "without” conditions. '

: ; :.f.i§l5, _



The financial data of roselle growing are from DOA, except the input cost in the
"without" situation, which is provided by our agronomist.

B. Evaluation of the project
(1) EIRR

a. Economic internal rate of return (EIRR)

The EIRR of the pmJect is estimated at 20%. This value is con51dered attractive for this
remote rural area where there are few viable agncultural prcuects (See Table 5.7.1.)

b.. Sensltmty an_qusxs ‘

The market price of roselle has been set 'by DOA for the time being. -Howeve'r,
technical, financial or labour constraints of growing roselie may occur. If we introduce
a plan that gradually increases the area, which is suggested by our agronomlst (see
attached table to the cash flow table), the EIRR is estimated at 15%

A 10% merease in cost changes the EIRR to 15%: 1If both cases take place
o mmultameously, the EIRR goes down to 13% _ '

(3) Financial consideration

~ The water rate would be shared by all water users of the system to cover at least its
maintenance and operation cost.

(4) Labour force situation

Those families who do not have enough members tf)_engage in roselle cultivation can -
not enter into it, as seasonal labourers cannot be found easily in this area.
3 Household economy

- Average roselle growers with 0 5 hectare piot with two crops have an annual cash
income of about RM 4,200 using 242 man- days of family labour. This is equwalent to. RM
2,700 using the rural wage level of RM 11. “If hired hands dre used the income w1il reduce

5.7.7 Env1r0nment_dl Issues
(D Present_"Envifoninental Coﬁditions I
tis a DOA project area of 42 ha where roselle crop is newly planted _es a 'trial cfo'p'roﬂre_r" '

an area of 12.4 ha. Initially roselle was planted over an area of 2.4 ha and an additional 10 ha
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was planted on January 20, 1994. All roselle is sold to a roselle factory which makes roseile.
The factory also cooperates with the farmers for transporting the roselle from the farm.

- In adjacent to the project area, there are rubber trees which belong to the farmers. Some
of the rubber trees are very old and RISDA has a program to replant them. Apart from the
rubber trees, there are bushes and small trees in the nearby area. Most of the farmers in the
projeot area are doing rubber tapping in the nearby area, which is the main source of their
family income.]

~ The soil in the area belongs to two series, one is Tok Yong series which covers an area
of 20 ha area and the other is Cempaka series which extends over an area of 22 ha. There is
no major wild life in the project area except for few monkeys and snakes. Buffaloes and
cows are reared by some of the farmers.

There are no serious common diseases in the project area, except for two cases of heart
attacks and one case of high blood pressure among 288 farm family members.

There are no major environmental problems in the project area except for occasional
~ flooding in Sungai Por during heavy rain and the flooding water drains out naturally.

(2) Water Quality Survey

In Pasir Nermg, Terengganu, water quahty samples were taken at 3 locations; 1.
Sg Perchmg, 2. Sg Udang, and 3. Sg. Por.

As shown inT _able 5__.7.2, pH of the water is slightly acidic; however the pH is within
the Interim National Water Quaiity Standard (INWQS) range of 5.t0 9. The main parameters
including dissolved oxygen, BOD, COD, and ammoniac nitrogen are also well within the
standard values. EC is very low and the salinity is negligible.

.+ The colour of water is an 1mportant parameter for aesthetlc con31derat10ns and the
standard of colour for drinking water is 15 and for raw water less than 150. The colour of
the water at these three locations is less than the standard for the raw water supply :

' Turbidlty, dissolved sohds, and suspended sohds of the water are also less than the standard
for raw water supp_ly ' '

Alkahmty of the water is Iower than the recommended value ‘of 20 mg/l Hardness
chlonde fluoride, sﬂlca and i iron are w1thm the standard va]ues



(3) Environmental Impacts of the Project

At present an .irrigation facility is available only for 2.4 ha arca and with the provision
of irrigation facilities through small reservoir dchlopmént, the water balance of the project
area will improve. Apart from roselle, the farmers can also cultivate other fruit crops in the
future. Socio-economic impact within the farming commumty is also expectcd to bc

significant. It will also provide additional employment opportumtles for women.’
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