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PER CENT PROBABILITY MORE THAN

APPENDIX 2-1

FIGURE 1 - PROBABLE MINIMUM MONTHLY RAINFALLS FOR
PARTICULAR MONTHS 1/

T

LB BALLE ]

PER CENT PROBABILITY LESS THAN

3

/4

MONTHLY RAINFALL IN INCHES

1/ Basad on Sg. Tekam rain gauge records and on data
supplied by the Rubber Research Institute
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Table 1 Estimated Percentage Frequency
of slopes

Figure 1 Slope Angle Frequency



APPENDIX 31

LANDFORMS = REPRESENTATIOﬁ OF SLOPES AND STREAMS ON TOPOGRAPHIC MAPS

An investigation was made of the reliability of using the 1:25,000
topographic map for the determination of slopes. Comparisons were made
between slopes as obtained from the contour spacing on the map and from
three other sources of data: the accurate survey of F.L.D.A. Ulu Jempol
following forest clearance; slope profile surveys along portions of six
rentis lines; and slope classes as recorded in the field over a sample
area of 25 square miles. With the exception of hills and ridges that
are both high and steep, for which the contours are a reliable guide, it
was found that the topographic map substantially underestimates slope
steepness and that the amount of this underestimate varies widely as
between different samples, so that it is not possible to apply & constant
correction factor. Taking as an example the proportion of land above 129
the extent to which the topographic map underestimates this for small
areas, varies between O per cent and 50 per cent. For landform classes
over more extensive areas, land shown by analysis of the topographic map
to belong to class C, (0° - 12° slopes) is found by field survey to belong
to class 04 (0° - 184° slopes) in about 25 per cent of cases; conversely,
however, land shown by map analysis as 04 is found to be correct in over
90 per cent of cases. Thus the map underestimates steepness both for

individual slopes and for the predominant slopes over larger areas.

The map contours are based mainly on air photograph interpretation.
The height of the forest trees is greater than the depth of most valleys
in Jengka, and the trees tend to be taller in valley floors than on
interfluve crests. This latter feature can be seen clearly along the
margin between cleared land and forest; where a valley crosses the margin
perpendicularly its steepness as seen in the top of the tree canopy is
considerably less than as seen on the ground. Consequently air photo=
graph interpretation, and contouring based partly on this, may be expected
to underestimate slope steepness. A further reason is that many of the

smaller stream valleys are not shown on the map (see below); hence the



increased slope steepness resulting from dissection by these valleys
is also omitted.

A comparison between the number of valleys crossed during field
survey of rentis lines and the number shown on the topographic map
indicates that the map underestimates valley frequency. To obtain the
best estimate of actual valley frequency add 35 per cent to the number
of streams shown crossing a given line on the map., If all inflections
of contours indicative of valleys are also included, the mean amount to
be added to the count of valleys from the map is 23 per cent. However,
for sample lines 5 miles in length, the standard error on the latter
mean is 18 per cent; hence the amount to be added to the number of
valleys shown on the map for any given 5 mile line will commonly vary
from O per cent to 50 per cent,

With respect to drainage density, the length of stream channel per
unit area, Eyles (1966, see reference in Chapter 3) has shown that for
Malayan topographic maps in general the actual drainage density (D) is
related to the drainage density as shown on the maps (d) by the
equation

D = 2,124 - 0.43
where D and d are measured in miles of drainage channel per square mile
of area. [Eyles' method was to obtain true drainage demsity from air
photographs of cleared land, on which all drainage lines can be seen.
This same method was applied to recently cleared land on the Ulu Jempol,
Bukit Tajau and Sungai Nerek FLDA Schemes, and to Chenor Estate.
Substantially lower correction factors than Eyles' were obtained. 1 g
the results from these sample areas are of general application, to
obtain the best estimate of the length of drainage channel within a
given area, using the 1:25,000 Jengka Triangle map series, add between
25 per cent and 33 per cent to the length as measured from the map.

SLOPE ANGLE FREQUENCY

The data on the proportion of land area lying between selected




values of slope angle, as given in Table 1, may be

supplemented for the class of Holling land (Class 03) by the proportions
at each single-degree angle, using data obtained from slope profile
surveys. For the other landform classes the surveyed sample is
insufficiently large to permit accurate values for individual angles to

be obtained.

Figure 1 shows the proportion of the ground surface at each single-
degree angle 1or C3 land. Gentle slopes are considerably more extensive
than nearly level land; there is a rapid fall in slope frequency between
90 and 12°, and a small percentage at all angles up to over 55°. Figure
2 shows the same values plotted cumulatively. The percentage of land
in the 05 class that exceeds, or is less than, any given angle can be

read off from this curve.
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APPENDIX 4-1

SOILS AND LAND CLASSIFICATION OF THE TEKAM AREA

That part of the Tekam Forest Reserve within which the soil survey
was carried out is indicated in Figure 4-1 of the report. The survey
methods and the procedure for identifying each soil series were the same
as those employed in the Jengka Triangle.

The area surveyed, in contrast to Jengka, contains smaller
proportions of steeper land. Table 1 indicates the acreages and
percentages of each slope class found to occur. Their location is
shown in Figure 4-1. More than 93 per cent of land surveyed falls into
slope classes of up to 12°, This high percentage of undulating and
rolling land will facilitate planning for agricultural development.

The small areas of steep land are scattered through the area; the
periphery of the area is characterized by & sharply defined line of
steep hills with slopes exceeding 18°,

S0il Series and Distribution

The range of soil series identified and their characteristics
were the same as those encountered in Jengka. Their distribution was
less intricate and the need to map soil complexes occurred less
frequently. A generalized soil map of the area appears as Figure 3-5.
Detailed presentation of the soils appears at the 1:63,360 scale in the
Map Annexure. Soil maps of the area at 1:25,000 scale have been
submitted separately from this report. The acreage and percentage

area of each series is shown in Table 2.

The Segamat and Munchong series are the predominant series
occupying 21.1 per cent and 26,5 per cent of the land respectively.
They are found entirely in the central and eastern sectors of Tekam
and each series usually occurs as an extensive unit. In a few instances,
particularly in the south and southeast, Munchong was found in complex

with Malacca series.

1"



Table 1

LANDFORMS
Slope Class Area Percent .
(acres)
C1P NIL &
c1 3,723 9.2
C2T NIL -
c2 21,782 54 .0
c3 12,336 30,6
04 1 k] 937 4. a
C5 444 1.1
cé 25 0.3
Cé,, NIL “
Total 40,2417 100.0
—_— —_—
Table 2
SOIL SERTES
Area Percent .
(acres)
Segamat 10,668 26.5
Munchong 8,497 21.1
Durian 2,708 6.7
Batu Anam 2,018 5.0
Malacca 3,274 8.2
i d 205 0.5
Bungor 1,389 3.4
Serdang 4,472 1.1
Kuala Brang 42 0.2
Kedah 1 1353 34
Jempol 238 0.6
Telemong 2,919 7.2
i 1,935 4.8
River Alluvium 529 1.3
Total 40,247 100.0
—— —_—
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Durian series is limited in distribution and was found in small
units, usually on the periphery of the surveyed area. The greatest
proportion was encountered in the southwest corner where in isolated
instances it was found in complex with Batu Anam. The latter series is
confined almost entirely to the west, close to the Sungei Siam.

Individually small areas of Malacca series were encountered
throughout the area but the greater number lie in the gsoutheast cormer,
where Malacca occurs as the dominant series in a Malacca/Munchong complex.

Tavy was insignificant in its occurrence and appears as small
isolated areas in the southeast cornmer. Bungor series also is of minor
importance, and was encountered only in small areas in the northwest

extremity.

The Serdang series comprising 11.1 per cent of the area lies
predominantly in a discontinuous belt from north to south along the
western edge of the area. Small units occur in a few cases to the
east and south., Characteristically, Serdang also occurs in complex
with Kedah and Kuala Brang on the steeper foothills of the northern
border. In only two instances were the latter series found to
occur individually. Neither is significent in its area of
distribution.

The distribution of Telemong series is associated with the
river pettern of the whole area. Thus bands of varying width
adjacent to the Sungei Tekam, Galong and Siam intersect the whole area
from north to south, converging towards a central point on the
southern boundary.

The Akob series is present in all of the valley flows throughout
Tekam but also occurs as more extensive areas in the west. Smaller
areas of River Alluvium also occur in narrow belts along the more
important streams of the northwest and southeast.

13



Land Classification

The land classification system devised for the Jengka Triangle
was used for classifying the land of the Tekam area, (Table 3). By
virtue of the flatter terrain and the occurrence of large areas of
g0il with few limitations for agricultural development nearly 50 per
cent of the land falls into Class II. A further 20 per cent falls into
Class IIW,

Figure 9-1 depicts the boundaries of the land classes and the
crop suitability ascribed to each. The pattern which emerges clearly
demonstrates the high proportion of land in the area which is
suitable for planned agricultural development.

Table 3

LAND CLASSIFICATION

Land Class Area Percent«
(acres)
I NIL -
1la NIL <
1Ib 8,270 20,5
IIc 8,784 21.8
IIa 615 1.5
ITe 2,294 5,7
Ly 7,768 19.3
I1la 12,014 29.8
IITb NIL ‘
&y 305 0.8
v 197 0.6
Total 40,247 100.0




APPENDIX 4-2

LATERITE

Laterite horizons are important in land classification insofar as
they act as a limiting horizon for root development. The factors bearing
on this are the physical nature of the laterite, its thickness, and the
depth of overlying soil.

Most of the laterite in Jengka is of the nodular type; it is formed
of hard, sub-angular to sub-rounded concretions, typically one tenth to
half inch diameter, not cemented together or only very weakly cemented.
Ironstone pebbles and boulders, originating as iron-indurated rock, are
occasionally found, but are not common. Analyses show that in thick
laterite horizons, as in the Malacca and Tavy series, concretionary gravel
and stones form 65 - 80 per cent of the total soil volume. Under forest a
few roots penetrate between the concretions, and oil palm roots have also
been observed to do so to a limited extent; but because of the high
proportion of concretionary material, laterite of this type is regarded as
a limiting horizon because of the reduction in goil volume with its

effects on moisture holding and nutrient capacity.

A second type of horizon consists of concretions set in a matrix of
clay. The proportion of concretionary material is typically 30 - 60 per
cent. This horizon is commonly found in Durian series profiles. It

restricts, but does not prevent, root penetration.

Massive laterite, as found in the Malacca series in Malacca State,
has only been recorded in Jengka in the south-east. Here, associated with
the swamps of tributaries of the River Jempol, massive boulders with a
honeycomb structure and bog iron ore with a laminar gtructure have been
recorded. The Malacca series in this area may prove to have more serious
limitations than in other areas; this has been taken into account in

maeking crop recommendations.

With respect to the thickness of the laterite horizon, 15 out of 19

15



pits in Malacca and Tavy series show 24 - 48 inches; in two pits, af ter
penetrating 48 inches of laterite the base of the horizon had not been |
reached. In the Durian series thicknesses varied from 3 to 18 inches.
Below laterite horizons weathered shale, in which iron staining has caused
mottled or variegated colours, is usually found.

These observations support the suggestion of Leamy (1966b), that in
so0il series definitions, the specification for minimum thickness for a
petric (laterite) horizon should be 18 inches. On this criterion the
Malacca and Tavy series have laterite horizons but the Durian series does
not.

Variations in the thickness of laterite over distances of the order

of quarter mile are frequent, giving rise to soil complexes of the Malacoa,'"
Tavy and Durian series.

The depth of soil overlying laterite horizons may range from four
inches to over six feet; most frequently it is between 8 and 18 inches.
This depth may vary considerably over short distances (in one soil pit
exposure a change from 10 to 23 inches occurred). In north Jengka esuch
variations give rise to Munchong-Malacca complexes; a soil depth over

laterite of 24 inches has been taken as the dividing criterion between
these two series.

The laterite of Jengka shows no systematic relation to relief. In
particular, the feature commonly reported from other tropical regions,
laterite cappings to flat hill or interfluve crusts, is not found. In
areas with non-incised valleys a tendency for laterite to be more fr%q“ﬁﬂt:ﬁ

or closer to the surface, within 50 yards of the valley floor marginn wes
noted in places,

There is a definite tendency for laterite to be more abundant in
zones adjacent to Segamat soils.

Such a relation could possibly be due to inter-bedding of iron-rich

16




andesite with shales in these zones, but it has not been possible to obtain
geological confirmation of this.

An anomalous feature is that Segamat soil derived from rock with a
higher iron content have laterite horizons less frequently than do Durian
and Munchong.

There is no evidence that much of the laterite in Jengka is relict,
that ies formed under environmental conditions different from those of the
present. Two facts point rather to an origin during the present cycle of
pedogenesis; the existence of a continuous transition, from scattered
concretions, via a thin horizon of concretions in a clay matrix, to thicker
horizons composed mainly of concretions; and the absence of hill-cappings
of laterite. An exception is the massive laterite in the south-east,
which may be relict from a time when swamps were more extensive.

17



APPENDIX 4-3

PROFILE DESCRIPTIONS, ANALYTICAL DATA AND SERIES KEY.

Soil profile and site desoriptions follow. These have been
selected as representative of the soil series as developed in Jengka
and Tekam, but are not necessarily typical in all respecte of the
same series as found in other parte of Malaya. Analytical data for
the profiles described are given in Table 1. Textural properties of
the series are shown in Figure 1 of Appendix 4-4. Table 2 gives a
field key to the identification of soil seriesj it is applicable only
to the Jengka Triangle and the surveyed area of the Tekam Forest
Reserve. Details of analytical methods are given following the

profile descriptions., Table 3 gives the whole of the analytical data
and shows the variation within each series,

All the profiles described, except the Akob series, were under
primary Dipterocarp rain forest,

18
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APPENDIX 4-3

Table 1 - Analyses of Soil Series (Contd.)

On original Basily Sol.
Peroentages Parcentages
Beries saaple ; pra
and £7
w " &
Pit Fo, }! ! - -
AFRERER R R is | 1 5
L R E 53 |3 | ® e
-~
oz |28 |23 | 42 | 22 | wxn | mon |45 ] 627 | 3.58 | O.22 16.27| 42
I o/o 2-20 | 24 | 12 | M4 L] . 5.0 | 0.74 | 0. 0.09 4.7 0
20-26 | 37 | 14 | 39 | 23 | 1.1 . 50| 0.59 | 0.4 | 0.05 6.80| 28
2640 | 39 | 10 | 41 | 23 |45.1 . 4.8 | o0.41 | 0.24 | 0.0} 8.00| 24
40-72 | 3 8 461 " 46| 0,22 | 022 | 0.03 40| 21
Bungor o3 |40 |29 | 31 |12 | wrL | WL | 4.8 1.83 | 1.06 | 0.0 | 10.60] 38
UN 4/74 3-15 | 51 | 16 | 24 | 10 - . 4.6 | 0.48 | O. 0.06 4. 22
15-27 | 53 | 16 | 23 g 0.73| " 4.4 | 0.8 | 0.6 | 0.06 2.66| 11
143 | 51 |18 | 2 2. ;g . 4.5 | 0.21 | 0,02 | 0.05 2.40| 16
4310 | 65 | 12 | 17 7|3 7.41 | 4.6 | 0.22 | 0.32 | 0.03 400
h"‘/ﬁ o3 |20 |12 | 52 |18 | Wi | ¥IL | 3.8 2.69 | 1.5 | o.08 19.30 2
BB 4 317 | 26 |12 ]| 52 | M4 . - 4.3 | 0.81 | 0.47 | ©.06 7.83| @
17-43 | ¥ 12 47 15 " . 4.5 0,38 0.22 0.04 5.50 2
4370] 32 |12 | 41 | 25 . - 4.7 | 0.0 | 0.06 | o0.02 30| 2a
Kedah 1-5 35 | 18 | 33 | 15 | WIL | WIL 3.6 | 42 | 2.39 | 0.a5| 1593 30
8 4/57 51638 [ 19| 30 | 4 | o49| = |44 053] 0N 0.05| 6.20f 2
Jeapol -2 | 39 | 10| a5 g | win | wir | 4.0 | 1.67 | 097 o.g 5.0 38
JL ofs =14 |4 |22 ) & 9 . - 42| 1.51 , 091 | O. 11.37] 32
u-12 | 53 | 10 61 21|08 | 47| o087 | 033| 0.04 s.25] o
72-75 | 62 | 12 | 26 5 |31.6 [30.6 | 4.9 | ©0.41 | O.24 0.03 8,00 22
Telemong 0-2 6| 56 | 2o | wan | Wi | 43| 2.41 | 1.40 0.14 | 10.0 65
Ja 0f20 2-17| B ] 6 24 . . 4.; 0.52 | 0.30 | 0.03| 10.0 44
17-72 | 1% 8| s | - - 4. 0.10 | 0,06 | 0.00 | 6.0 4
Akob 0-3 | Wuek| Muok| Muck| Muok| WIL | WIL | 7.9 2302 [13.41 | 1.65| 8.3 | 17
1's 312 315 | 84 4 6 2 . " 5.3 | 2.5 | 1.45| 0.06| 24.17 19
15-36 | B0 | 12 5 3 . " 5.8 | 0.76 | 0.45| 0.0} 15.00 0

(Contd.)
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APPENDIX 4-3

Table 1 - Analyses of Soil Series (Contd.)

Exchangeable Cations 6 ¥ HC1 Soluble '_
Iu'lOU g
Series .t i
AR : 1
Pit No. “< :: — 'Q — —
: I ” 0 L
(13 ' ] 8 ; g g &é owv. ) = P 1 = - :
&

19.31 | 0.28| 1.10 | 0.94 | 2,34 | 12 | 118 | 1.00 | 2.55 | 3.24 | 4.82
3;;10/0 5.34 | 0.05| 0.16 | 0,16 | 0.38 7 vl | 1.89 | 1.6 3.57 | 2.13

5,69 | 0.07| 0.16 | 0,26 | 0.51 9 i 2 é & =

7.59 | 0.4 | 0.26 | 0.42 | 0.74 | 10 - o - = =

6.21 | WIL 0.26 | 0.26 | 0.54 9 s - 3 = -
T 9,33 | 012 | 0.57 | 042 | 1.05 | 11 70 | 1.72 | 2.05 | 2.08 | 4.64
UE 4/74 7.95 | 0.07 | 0.26 | 0.05 | 0,38 5 50 | 2.33 | 2.52 | 3.89 | 3.04
.25 | o,02| 0.6 | 0.10 | 0,28 3 50 2.33 2.39 5.51 1.44

8.64 | 0.02| 0.6 | 0,05 | 0.23 3 - - - - -

10,19 | 0,02 | 0.21 | 0.10 | 0.33 3 - - - - -
Se 10,71 | 0.09 | 0,50 | 0.31 | 0.90 8 98 | 1,07 | 1,12 | 3.5 | 4.48
SE 4/17 7.718 | o.04 | 0.20 | 0.16 | 0.41 5 s | 1,36 | 1.50 | 3.73 | 1.28
7.26 | 0.04 | 0,10 | 0.10 | 0.24 3 80| 1,72 | 2.0 5.67 | 0.80

6.39 | 0,02 | 0.,16 | 0.10 | 0.28 5 - - - - -
Kedah 11.75 | 0.37 | ©0.26 | 0.26 | 0.91 8 | 100 | 1,07 | 1.33 | 2.43 | 3.2
Dk 4/57 6.22 | 0.32| o0.210 | 0.05 | 0.60 | 10 50 1.64 1.69 5.19 1.717
Jempol 15.03 | 0.14 | 0,55 | 0.45 | 1.16 8 98 | 3.82 | 2,96 | 5.02 | 2.41
JL o/5 9.85 | 0,05 | 0.16 | 0.10 | 0.33 3 76 | 4.62 | 2.96 | 4.38 2.51
8,47 | 0.04 | 0.6 | 0.10 | 0.34 4 51 | 6.47 | 5.04 | 5.35 | 3.05

9.33 | 0.04 | 0.16 | 0.10 | 0.32 3 2 5 % 3 .
Telemong 8,98 | 0,11 | 0,57 | 0.74 | 1.42 | 16 | 270 | 1.39 | 2.08 | 4.2 | 8.38
Ja 0/20 4,32 | 0,02 | 0.5 | 0.16 | 0.33 8 | 179 | 1.20 | 2.08 | 3.73 | 3.86

2.76 0.02 0.21 0.10 0-33 u - - - o y

Akob 72.50 | 0.41 | 34.48 | 5.47 |40.55 | 56 - - - - 7
1'E 3/12 13.30 | 0.09 | 3.90 | 4.26 | 8.31 | 62 | 156 | 3.04 | 1.50 | 7.78 | 2.89
12.61 0.05 5.56 1-“ 7-53 60 - - - - P
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APPENDIX 4-3

Table 2 - Field Key to Identification of Soil Series

Mottling commences above 8 in.
No mottle, or mottling commences below 8 in.

Laterite horizon over 18 in. thick commences
above 36 in.

Soil overlying laterite a clay;
A horizonj

no eluvial
laterite commences above 24 in.

Soil overlying laterite a sandy clay or lighter
texture; eluvial A horizon present

No laterite. or laterite horizon thinner than
18 in..  or commences below 36 in.

All horizons below 8 in. clay

Mottling commences above 36 in.;
very stiff to auger;

lower horizons
eluvial A horizon present

Very pale colours; mottling commences above
18 in.; laterite never present

Mottling commences 18 - 36 in.; laterite
horizon less than 18 in, thick sometimes present

No mottle, or mottling commences below 36 in.;
eluvial A horizon absent or only weakly developed

All horizons friable; soil depth exceeds T2 in.
All or some horizons non-friable

Yellowish red

Reddish brown

At least one horizon below 8 in. sandy clay
or lighter texture

Weathered rock commences above 48 in.

Weathered quartzite or sandstone commences above
24 in.

Weathered quartzite or sendstone commences at
24 ~ 48 in.

No weathered rock above 48 in.

25

AKOB
2

MALACCA

TAVY

BATU ANAM

DURIAN

SEGAMAT

MUNCHONG
JEMPOL

10

KUALA BRANG
1

(Contd.)



APPENDIX 4-3

Table 2 - Field Key to Identification of Soil Series (Contd.)

112 Texture becomes progressively heavier with
depth

12a Above 18 in, predominantly sandy loam or
sandy clay loam

12b Above 18 in., predominantly sandy clay

11b No regular increase in clay with depth

12

SERDANG
BUNGOK
TELEMONG

Mapped soil types other than soil series are excluded
'rom the key because their range of characteristics is not

precisely defined.
Their principle diagnostic features are:

1luvial soils with mottling commencing at 8 - 60 in.
Shale commences above 24 in.
Reddish brown clay, with rock commencing at

24 - 48 in.; steep slopes
Boulders and/or quartz fragments commencing at

12 - 36 in.; steep slopes
Soils on lower slopes of limestone hills

River alluvium
Lithosols
Colluvium
(Jempol )
Colluvium
(miscellaneous)
Colluvium
(1imestone)
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Segamat Series

Grid location: WAS586541 Rentis locations PE 5/24
0
Parent material: Andesite. Relief: C,, Rolling, Sl 0273

- )
broad interfluves with incised, flat-floored valleys. Site: 2

upper slope, near crest. Drainages Free.

Depth Horizon

(inches) Nomenclature Field Description

0-3 Ah 5YR 5/6 yellowieh red clay, strong fine 4
crumb structure, friable, abundant fine 1
rootsj clear boundary

3-8 _Bti 3,5YR 5/6 red clay, strong medium
blocky structure, moderate clay ekins,
friable, common medium roots;
merging boundary

8 - 72 Bti 2,5YR 4/6 red clay, weak medium
blocky structure, breaking down into
weak fine crumbj very friable, floury,
few rootsj merging boundary

12 % B/Cm As above with very few weatherable

minerals

Remarks: Yellowish red (SYR 5/8) and red colours occur with about
equal frequency. On the site described above, the red colour near
the slope crest gives place downslope to yellowish red.

Segamat differe from all other series in Jengka in its

greater friability; the profile is relatively uniform with depth.

Seganat and Munchong may both have the same yellowish red colour
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Munchong Series

Grid location: WA532747 Rentis locationt LSC 3/57.
Parent material: Shale. Relief: 03, Rolling, Q2 120;

with incised, flat-floored valleys. site: 11° upper slope,
convex. Drainage: Free

Depth Horizon

(inchee) Nomenclature Field Description

0~ 2% Ah 7.5YR 5/6 strong brown clay loam, weak
fine granular structure, friable,
abundant fine and common medium rootsj
clear boundary

2% - 14 Bt 7.5YR 5/8 strong brown clay, moderate
medium blocky structure, moderate clay
skinsj plastic, firmj common medium
roots; merging boundary

14 - 40 Bt Colour, texture and structure as
above; plastic, firm, and sticky near
top, but becoming friable towards basej
few roots; merging boundary

40 - 60 Bi 5YR 5/8 yellowish red clay, moderate

firm medium blocky structure, no clay
skins, friable, few fine roots, almost

no visible minerals

Remarks: In the above profile, almost no visible rock minerals were
present at 90 inches; frequently, however, minerals appear at about
60 inches. A laterite horizon is quite commonly present; it may

commence at any depth below 24 inches.

Munchong is less friable than Segamat, has a deeper and more
uniform profile than Durian, and is less sandy than Bungor.
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Durian Series

Orid location: WA546581 Rentis location: D 2/50
Parent material: Shale Reliefs C,, undulating, 0° « 6%

Site: 3° upper slope. Drainage: Site drainage free, profile
drainage slightly impeded.

Depth Horizon
‘inohn 2 Nomenclature Field Description

0-2 Ah 10YT 5/4 yellowish brown clay, witlk
noticeable sand, moderate medium ¢
structure, friable, abundant fine

common medium rootsj clear boundarly

2 =7 Aej 10YR 7/6 yellow clay, with noticea®®I
sand, very weak medium blocky
structure, friable, medium roots

commonj merging boundary

T-24 Bt 7.5YR 6/6 reddish yellow clay, with
faint mottle commencing below
16 inches; weak medium to coarse
angular blocky structure, very wealc
clay skinsj plastic, firm; few
medium roots

24 - 36 Btg/C Transitional horizon; a few iron

concretions present

36 - 60 Cu Variegated colouring, grey, red, :
yellowish brown, becoming with deB>tk
white with prominent red mottlej; &
very firmj rare roots; lamination
originating from rock structure

detectable in places



Remarks: The above profile belongs to the non-lateritic variant of
the Durian series. In the lateritic variant a horizon of iron
concretions set in a matrix of clay occurs between the Bt and Cu
horizonsj the thickness of this concretionary horizon varies

from 6 to 18 inches.

Durian differe from Munchong in having a shallower profile,
with a weathering mottle commencing above 36 inches, and in
having an eluvial A horizon., Durian has a less bright colour than
Munchong, but is not as pale as Batu Anam.
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Batu Anam Series

Grid location: WA616577 Rentis location: EE 4/58
Parent material: Shale Relief: C,, Hilly, %L 180,

Site: 9° upper slope. Drainage: Site drainage free, profile
drainage impeded.

Depth Horizon

‘inches} Nomenclature Field Description

0-2 An 10YR 6/4 light yellowish brown clayr
loam, weak fine crumb structure,
abundant fine rootsj clear boundaryr

2-6 Ae 1Y 7/6 yellow clay loam, weak medinamm
blocky structure, friable to
plasticj common medium roote;
merging boundary

6 -13 Bt 10YR 7/5 yellow clay, weak medium
angular blocky structure; plastic,
firmj; few medium roots; merging
boundary

B-27 Bg As above with greyish and reddish
mottle, faint near top, becoming
clear towards basej very firmj; few
roots; merging boundary

27 - 48 Cu 10YR 8/1 white, with prominent red
(2.5YR 5/8) mottle, clay; very firm g
permeability slowj; no rootej
occasional iron concretions

48 - 60 Cu/Cu Weathered shale, light grey

Remarks:

Batu Anam is paler and shallower than Durian; these two
series have the same succession of horizons except that a

concretionary B horizon is never present in Batu Anam




Malacca Series

Grid location: WA422492 Rentis locatiomn: K'W 0/0.

Parent material: Ferruginous shale Relief: Class 03, Rolling,

0% - 12% Site: 70 middle slope. Drainage: Free.

Depth Horizon
(inches ) Nomenclature Field Description

0 - 1% Ah 7.5YR 4/4 brown sandy clay, weak
medium blocky structure, friable,
many fine and medium rootsj clear

boundary

1% - 9 AB 7.5YR 5/8 strong brown clay,
moderate medium blocky structure,
firm, common fine and medium rootsj

clear, wavy boundary

9 -43 Ben Nodular laterite, concretions
forming 75% of total soil massj
concretions dark red to black,
hard, mainly 1/10 inch - 1/2 inch
diameter, non-cemented; occasional
boulders of iron-impregnated rockj
plus red clay; very few fine rootsj;

merging boundary

43 - 72 Cu Highly-weathered shale, variegated
red to yellow colours,
structureless, firm but crushable,

no rootis

Remarks: Malacca differs from Tavy in that the soil overlying

laterite is a clay, and there is no eluvial A horizonm.
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Tavy Series

Grid location: WA269429 Rentis location: J,W 0/0
Parent material: Interbedded shale, siltstone and conglomerate,
Reliefs: Class C,, Undulating, 0° - 6°,  Site: 4° middle slope.

Drainage: Free

Depth Horizon
(inoheaz Nomenclature Field Description

0-2 Ah 10YR 5/4 yellowish brown sandy loam,
weak fine crumb structure, abundant

rootesj clear boundary

2 - 20 "~ he 10YR 7/6 yellow sandy clay loam, weak
fine blocky structure, friable,
common fine and medium roots;
merging boundary

20 - 26 Bt 10YR 6/6 brownish yellow eandy clay,

weak fine blocky structure, friable,

few medium roots; clear, wavy
boundary

26 - 40 Bun Nodular laterite, concretions forming

75% of total soil massj concretions
dark red to black, hard, 4 inch -
2 inch diameter, non-cemented; few
fine roots; merging boundary

40 - 72 Bg/C Yellowish red with red and grey

mottling, clay; firm, no roots;

paseing downwardes into highly-
weathered rock

Remarks: Laterite may commence at depths of between 8 and 36 inches.

The soil overlying the laterite horizon is more sandy in Tavy than

in Malacca; Tavy has an eluvial A horizon,

and is slightly yellower
than Malacca,
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Bungor Series

Grid location:

Parent materials

Depth

Qinches!

0=-3

3 -15

15 = 27

27 - 43

43 - 70

Remarks

Serdang.

Horizon
Nomenclature

WAT11674
Siliceous shale. Relief: Rolling, 5° 10

Site: Lower slope.

Ah

Ae

Bt

Cm

Cu

Rentis location: UE 4/74.

Drainage: Free to imperfect

Field Description

10YR 7/6 sandy clay loam, medium
crumb structure, loose consistency,

many small roots

10YR 7/6 clay loam sub-angular
blocky structure, friable consistency
with many large and medium sized

roots

10YR 7/6 clay loam, sub-angular
blocky structure, friable consistency
and traces of organic matter, weak

mottlings with few roots

10YR 7/6 clay loam, sub-angular
blocky structure, organic matter
absent, medium mottling and few

roots

Strongly mottled clay with
imperfect drainage and few small

roots

Bungor is intermediate in texture between Munchong and



Serdang Series

QOrid location: WA521588 Bentis location: SE 4/77.
Parent material: Quartzitic conglomerate with interbedded shale. 1
Relief: Locally Class C,, Undulating, 0° - 6°, but steep ridges

nearby. Sites 5° middle slope. Drainages Free. 3
Depth Horizon

(inches) Nomenclature FPield Description 4
0-3 Ah 10YR 5/4 yellowish brown sandy lotl;f

moderate medium crumd structure,

loose, many roots, clear boundary

3-17 Ae 10YR 6/6 brownish yellow sandy clay
loam, weak medium blocky structuro,-i
friable to loose, common medium

rootsj merging boundary

17 - 43 Bt 10YR 6/6 brownish yellow sandy clay |
loam, moderate medium blocky
structure, weak clay skins, friable,
few medium roots; merging boundary

43 - 70 BC 7.5YR 5/6 strong brown sandy clay
loam; moderate medium angular
blocky structure;, firm, few fine

roots; weathering mottle commencing 3

towards base
Remarks: Weathered rock normally commences at between 48 and 60
inches.

Similar but shallower profiles are classed as Kuala Brang
or Kedah series,




Kuala Brang Series

This has similar profile characteristics to Serdang, but with
weathered rock commencing at between 24 and 48 inches depth.

Profiles shallower than 24 inches are classed as Kedah series.

Kedah Series

Grid location: WA617573 Rentis location: DE 4/57
Parent material: Quartzitic conglomerate. Relief: Class 06’
Very steep, s 350. Sitet 29o upper slope. Drainage: Free

Depth Horizon
(inches) Nomenclature Field Description
0-1 Ad/f Mat of fine roots with partly

decomposed leaves

L= 5 Ah 7.5YR 4/2 dark brown clay loam,
moderate fine crumb structure,
friable, abundant fine rootsj

clear boundary

5~ 16 AB 10YR 7/6 yellow clay loam with few
stones, weak medium blocky structure,
no clay skins, friable, common
fine and medium rootsj sharp,
irregular boundary
16 - 28 Stone 30% quartzite boulders, 6 - 24 inches
e diameter; 40% smaller quartzite
stones; 30% soil as abovej clear

boundary

28 - 50 Cu Mottled weathered rock, crushablej

with common iron concretions

Remarks: It is not known how widely stone lines occur in this series.

Shallow profiles overlying shales are classed as undifferentiated
lithosols,
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Jempol Series

Grid locations WA369754 Rentis locations JL 0/5
Parent material: Tuff and ferruginous shale. Relief: Class 03,
Rolling, 0° - 12°,  Sites 7° middle slope. Drainage: Free
Depth Horizon
[inohes! Nomenclature Field Description
0-2 An 7.5TR 5/4 brown clay, moderate fine

erumb structure, friable, many fine

and medium rootsj clear boundary

2~ 14 he SYR 5/4 reddish brown olay,
moderate medium blocky structure,
friable, common fine and medium rootsj
merging boundary

14 - 72 Bt 5YR 5/4 reddish brown clay, moderate
medium blocky structure, firm, few
iron concretions, common rootsj
merging boundary

T2 =15 Cu

Highly-weathered rock, structureless,
firm, no roots

Remarks: Similar but shallower profiles, occurring on steep slopes,

are classified as Colluvium (Jempol). Many different rock types

are found in the C horizon of Jempol profiles.

The reddish brown colour of Jempol distinguishes it from the
yellowieh red of Munchong.




Telemong Series

Grid location: WA402685 Rentis location: JA 0/20.
Parent material: Alluvium. Relief: River Terrace. Sites 0°.

Drainage: Profile freely drained through sandy alluvium standing

above the water table.

Depth Horizon

!inches! Nomenclature Tield Description

0=-2 Ah 10YR 4/3 dark brown sandy loam, weak
fine blocky structure, very friable,
many rootsj clear boundary

2 =17 AB, 10YR 5/3 brown sandy loam,
structureless, loose, few medium
rootsj merging boundary

17 - 17 AB, 10YR 6/6 brownish yellow sandy loam,

becoming increasingly sandy with
depth; structureless, loose, few

rootsj some mica present

Remarks: Mica is present in Telemong series profiles along the
Rivers Pahang and Jempol, which rise outside the Jengka Triangle,

but is absent from those along rivers rising within Jengka.

Profiles in which gleying commences above 60 inches are

classified as undifferentiated river alluvium,
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Akob Series

Orid location: WA348540 _ Rsh¥ig_;ooatiqu'!’ﬂ 3/12,
Parent materials Alluvium and colluvium, derived from Segamat series
soils on valley sides. Reliefs Class C,, Nearly level, 0° - 2%
Site: g valley floor, 40 yards wide, lower valley sides steeply
incised. Drainage: Poor; at time of observation, following a wet
spell the water table was 2 inches below the surface.

Vegetation: Freshwater alluvial swamp forest.

Depth Horizon
8 Nomenclature Field Description

0-3 AF Dense mat of fine and medium roots,
with dark brown (7.5YR 3/2) humus and
some clay (muck horizom); clear
boundary

=123 Bg 10YR 7/1 light grey with prominent,
common, yellowish red mottle,
clay; too wet to observe structurej
plastic; common rootsj; merging
boundary

15 - 36 Br

Grey clay with occasional yellowish
mottles, plastic, stiff

Remarks: Mottling usually commences at the surface, and never

deeper than 8 inches. The depth at which the mottled horizon

gives place to the reduced horizon is variable,




APPENDIX 4-4
SOIL PROPERTIES

Mechanical and chemical analyses are available for 305 samples from
80 soil pits. The analyses were carried out by the Soil Science Division
of the Malayan Division of Agriculture; methods of analysis, and the
results are given in this Appendix.

Texture

Table 1 gives mean values for mechanical analysis and for selected
chemical properties of each series, Figure 1 shows the textural triangle
(New Zealand Soil Survey) in which the featural ranges of the series
found in Jengka have been indicated. :

Most series have high to very high clay contents. In Segamat and
Munchong the clay fraction amounts to 80 - 95 per cent and in all the :
shale-derived series the heaviest-textured horizon has over 70 per cent
clay. This is accounted for by the rapid chemical weathering, and by -
parent material in the case of the shale-derived soils. The only series
in which clay contents are substantially lower are Serdang, Kuala Brang
and Kedah, derived from rocks containing quartz sand, and Telemong,
formed by deposition of sandy alluvium.

Except for Munchong, the soils derived from sedimentary rocks have
moderate silt (0.02 - 0.002 mm) contents, 12 - 21 per cent. Only Segamat
and Munchong have the low silt contents, four to eight per cent in most
profiles, that are frequently characteristic of gsoils of the humid tropics.

Ng (1966) found that the degree of development of an eluvial A
horizon is one of the two main analytical criteria differentiating
Malayan soil types, the other being iron oxide content. This is
confirmed for Jengka both by field observations of texture and by
mechanical analyses, Columns 3 - 5 of Table 1 show the clay percentages
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in the surface (humic) horizon, in the horizon below this, and in the
lower part of the profile. In Segamat and Munchong the eluvial horizon is
absent or only very weakly developed, the surface soil being a heavy clay.
In contrast there is a well-marked eluvial horizon, typically six to ten
inches deep, in Durian and Batu Anam, The sandstone and quartzite-derived
soils, Bungor and Serdang, also show substantial eluviation, the clay
content increasing progressively with depth. It must however often happen
with soils derived from sedimentary rocks that the texture of the bonded

parent materials obscures or simulates horizons of clay accumulation.

The field assessment of texture commonly differs by one class from
the texture as shown on analysis; the predominance of kaolinitic clay
minerals is the main reason for this. Thus horizons with the field

characteristics of sandy clay loams may prove on analysis to be sandy

clays, and those with the physical properties of sandy clays may be found

to have clay contents somewhat above 40 per cent, and so fall within the
textural class of clays.

Physical Properties

The physical properties differ from those that would normally be

expected from soils with high clay contents. Most horizons that are shown

on analysis to be clays or heavy clays have the physical properties of
loams or clay loams. This feature is found to an extreme degree in the
Segemat series, in which the whole profile is well-structured, friable,

and has a high permeability despite clay contents of 80 - 95 per cent.

The Munchong series, also a heavy clay on analysis, has a well-developed

medium blocky structure and high permeability, aithough it is only
slightly friable.

_ In the Durien and Batu Anam series the eluvial horizon
is friable,

but in the lower part of the profile the consistency becomes
very firm, and extremely stiff to auger. The more sandy Bungor and
Serdang series have a weak blocky structure, and are friable in the
eluvial horizon, becoming moderately firm in depth.



These physical properties cannot be easily explained by the nature
of the clays. Clay mineral analyses have not been carried out, but an i
indication is provided by the values of cation exchange capacity per 100
grams of clay for the subsoil (see last column of Table 1). All series
have means of less than 25 m.e. per cent, with a combined average of 17
m.e. per cent. This indicates that clay minerals belong almost entirely
to the kaolinite and illite groups.

Data given by Mg (1966), for the Munchong, Serdang and Durian series
in other parts of Malaya, confirm this., It is perhaps significant that
the figures for Segamat and Munchong are in the lower part of the range.
The presence of active iron oxides may also be a factor in causing the

stable aggregation of the Segamat series.
Soil moisture characteristice are discussed in Chapter 7.

Chemical Properties

A feature both of the Jengka Triangle and of Malayan soils in
general is that soil types with widely varying morphology, and derived
from different parent materials, possess a substantial degree of
similarity in their chemical characteristics. This is the case
particularly with respect to exchangeable cation saturation, which in
many other tropical areus is of value in differentiating soil types.
Exchangecble aluminium is here taken as equivalent to exchangeable
hydrogen. In Jengka all series except those of alluvial origin have very
low values, four to six per cent for mean base saturation in the subsoil,
an indication of the high intensity of leaching. Akob goils have
considerably higher saturation values; they lie partly below the water
table and so are less exposed to leaching, and they may receive cations

leached from higher up in the soil catena.

Soil reaction also shows considerable gimilarity as between all
series except Akob. The soils are strongly acid, tue pi values in most
profiles being in the range 4.0 - 4.5 for the topsoil, rising to 4.5 = 5.0

i3 2.
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at depth. The tendency for the profile to become less acid with
increasing depth is most clearly marked in Segamat and Munchong, and
least in Durian. Akob profiles have pH values mainly of 4.5 - 5.6,
occasionally higher. The mean pH of the surface samples is 5.1, higher
than for any other series.

The content of total iron oxides (= acid - extractable) is the
chemical property which best differentiates the Jengka soil series;
this agrees with the finding of Ng (1966) for the main soil types of
Malaya. Segamat series, derived from rock rich in ferromagnesian
minerals, has the highest value; the shale-derived series fall into the
sequence Munchong-Durian-Batu Anam with decreasing iron oxide content;
and the series with laterite, Malacca and Tavy, have higher contents

(excluding concretions over 2 mm. diameter) than the corresponding
non-lateritic series, Munchong and Bungor.

Levels of organic matter in the humic surface horizon are mainly
five to seven per cent in the shale-derived soils and Segamat, and two
to four per cent in the sandstone and quartzite-derived series. They
renge from 8 to 20 per cent in Akob, rising to 34 per cent in the muck
horizon of one swamp soil.

These levels may be expected to fall
following forest clearance.

Nutrient Status

Recent agronomic studies in Malaya have shown that soil nutrient

levels vary significantly with soil series. For example Hosenquist

(1964), from work based on foligr analysis of both rubber and oil palm,
concluded that there are differences in nutrient levelg "

sufficiently
great to modify fertilizer requirements

for the different soil series";
whilst Guha and Pushparajsh (1966) demonstrated for rubber that

fertilizer responses varied with soil series,

showed that large quantities of nutrients, part
nitrogen, are removed from the soil by oil
"on Malayan sedentary soils,

Ng and Thamboo (1966)
icularly potassium and
palm, and conclude that
adequate and balenced fertilizers have to



be applied if the oil palm is to produce sustained high yields". Guha
and Yeow (1966) consider that for slow-growing perennial crops,
"available" nutrient level may not be a reliable criterion, and that
reserve or slowly-available nutrients may prove to be of importance;

the latter are assessed by acid extraction.

Only a general indication of nutrient status can be obtained from
the sampling density of the present survey. Table 2 shows mean values
for the nutrient status of each series; the small number of samples
does not permit measures of variability to be obtained. The detailed
results are given in Appendix 4-3; as would be expected there are wide

variations within a series.

Nitrogen status is highest in Akob. The remaining series fall
into three groups: Segamat and Munchong with nitrogen approximately
0.35 per cent, the other shale-derived series and the soils with
laterite with a range of 0.20 - 0.25 per cent, and the sandy soils
including Telemong, with 0.10 « 0.15 per cent. These levels are
partly a consequence of the high orgenic matter status under forest,

and can be expected to decrease on clearance of the vegetation.

Available phosphorus is above 30 parts per million for all series
in the surface horizons, and above 40 parts per million for the shale-
derived soils; Segamat and Akob have the highest values. Reserve
phosphorus is at low levels for all series except Segamat, Akob and
Munchong. Guha and Pushparajeh (1966) found that Serdang and Batu
Anem series, in areas outside Jengka, gave "consistently good responses
to the application of phosphoric fertilizers" under rubber; the data
Buggest that this may prove to be the case with all Jengka series

derived from sedimentary rocks.

Exchangeable potassium is mainly in the range 0.20 - 0.35 m.e.
Per cent, but is low on Serdang, Telemong and Batu Anam. Much of this
is held by clay-hums particles in the humic topsoil and will fall, due
to the intense leaching, if organic matter status drops after forest
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clearance. Keserve potassium levels show a tendency to be lowest on the
series with deepest profiles, Segamat and Munchong, and higher on the
shallower soils, Durian and Batu Anam, as a result of the continuing
release of potassium by rock weathering processes. The low level on
Segamat is in conformity with the potassium deficiency found for Kuantan
geries, also derived from basic igneous rocks, by Guha and Yeow (1966)

for rubber.

Both exchangeable and reserve magnesium tend to be somewhat lower
on the sandy than on the shale-derived soils and Segamat, with high
exchangeable magnesium on Akob. Levels of exchangeable calcium are
exceedingly low, with the marked exception of Akob.

In summary, Akob series has the highest nutrient status, and the
sandy soils, Serdang, Bungor, and Kuala Brang, the lowest. The series
with laterite, Malacca and Tavy, have a nutrient status generally
similar to the shale-derived series, Munchong, Durian and Batu Anam,
Segamat is in most respects superior to the shale-derived soils, but is

low in reserve potassium.

All possible measures should be taken to maintain the organic
matter status of the soils at the maximum possible level following
forest clearance. If organic matter decreases the nutrient levels may
fall considerably, necessitating increased expenditure on fertilizers.
In general a sustained fertilizer application will be necessary on
Jengka soils.
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APPENDIX 4=-5

EROSION STATUS

Soil Movement Under Natural Conditions

Under the existing undisturbed cover of forest the main erosion

processes are soil creep, rain splash erosion, lateral eluviation, land-
slides, gullying, and bed and bank erosion by rivers. There is little

information on the relative importance of these processes; the occurrence
of each in the Triangle is as follows:

1.

2.

5.

4-

5.

The displacement of rock strata by soil creep (outerop curvature)

has not been observed; stone lines, however, are found in sone

80ils on steep slopes, and soil creep is a possible explanation of

these.

Rain splash erosion, the dislodgement of soil particles by the
impact of falling raindrops, occurs.,

The tree canopy does not
provide complete protection,

the terminal velocity of water dripping
from the canopy is substantial, and leaf litter does not entirely

cover the soil surface. Despite the high infiltration rates surface
run-off occurs during heavy storms.

The transport of clay and other fine Particles by water moving
laterally (downslope) within the 80il probably occurs;
for the more sandy soil series
lower barta of valley sides has
by this process.

a tendency
to have a higher clay content on the
been noted, and could be explained

Gullying acts chiefly in extending the valley heads of small streams.



6. Bed and bank erosion by streams is substantial at times of flood.
Observations of river sediment load under jungle elsewhere in Malaya
on granite soils (Douglas, 1966) suggest that the suspended load
somewhat exceeds the dissolved load; that the net rate of soil
removal from hilly catchments may be of the order of 50mJ/km?/yr,
equivalent to the loss of an average of 1 mm thickness of soil in 20
years; and that erosion in the short periods following exceptional
storms exceeds the total erosion throughout the whole of the
intervening periods of lower discharge.

Erosion Status Under Agricultural Use

The frequent occurrence of rainfall of high intensity results in a
potential danger of accelerated soil erosion by rain splash or gullying
when the protective forest cover is cleared. All the soil series, however,
have very high infiltration capacities, enabling them to absorb almost all
likely rainfall without surface run-off; and in their natural state, as
they would be found immediately following jungle clearance, the stable
crumb structure of the humic surface horizon provides considerable
resistance against dislodgement of soil particles. However, following
forest clearance the force of rain splash erosion is considerably
increesed; and burning the dead timber destroys some of the organic
matter in the topsoil and causes considerable deterioration in the
structure. The organic cycle is broken, organic matter decreases, leaves
and litter soon disappear and the impact of reain drops seals the surface,
thus increasing run-off. Consequently it is essential that a cover crop

should be established early, and maintained.

Observations on logging tracks show the potential force of erosion if
80il from which the humic horizon has been removed becomes directly exposed
to rain., Where disturbed soil is exposed along the margins of tracks,
miniature earth pedestals are formed. These are small columns of earth,
capped by stones or laterite concretions, left as residual features after
the surrounding soil has been removed by splash erosion. Such pedestals
are typically two to three inches high, and have fluted sides following
the shape of the capping where vertically-falling rain has etched away the
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surrounding soil. On the surfaces of tracks the deeper soil horizons are
exposed to rain. Where such tracks are no longer in use, gullies
frequently develop on sloping sections. The soft weathered shale that
forms the lower horizon of the Durian series is particularly subject to
such gullying. These processes are consequent upon the considerable soil
disturbance involved in constructing tracks; they illustrate the potential
erosion danger under poor soil management .
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AFPENDIX 4-6

SOIL CATENAS

A marked feature of the soils of Jengka is the relatively limited
variation in soil characteristics on upper and lower parts of the slope.
In this respect it contrasts with, for example, the typical situation in
tropical savanna climates, in which regularly-repeated catenas of three or
more series are found. One of the main reasons for the restricted
development of catenas is the incised nature of many of the valleys; this
causes conditions of free site drainage to extend close to the valley-floor
margins., Consequently the soil catena in Jengka frequently contains only
two series: a freely drained series extending from the interfluve crust
down to the valley-floor margin, and Akob series in the level valley-floor;

the transition may take place over as little as two yards.

In addition to the above, the following catenas have been observed,
although not investigated in detail:

1. A colour change in Segamat series from red on the interfluve crest
passing successively downslope into yellowish red and reddish yellow
(Munsell hues 2.5YK, 5YR and 7.5YR). This is found only in certain
locations; frequently the red colouration continues down to the

incised lower part of the valley side.

2. VWhere the valleys are not incised, Durian series on the upper slopes
may pass downslope into Batu Anam series, due to poorer site drainege
on the lower part of the valley side.

3. In steeply-sloping country the soil tends to become deeper downslope,
giving a Kedah-Kuala Brang-Serdang catena. Whilst this represents
average conditions, individual slopes frequently show irregular
variations in soil depth.

4. In areas of sandy soils the texture may become heavier on the lower

parts of valley sides.
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APPENDIX
LIST AND DESCRIPTION OF SPECIES WITH SUGGESTED USES

5=1

53

taken

GROUP VERNACULAR NAME SCIENTIFIC NAME DESCRIPTION SUGGESTED USES
1. Merbau Intsis palembanica Large tree - & good heavy hardwood Heavy construstion, flooring.
2. Buey Dicepyros spp. Hare and of small size Furniture,
Kayu Arang \J ¢ Small tree of no present commer- Turnery
cial significance
Kekatong Cynometrs insequilolis Medium size. Not presently Sleepera, heavy conatruction.
Keranji Dialius spp. Medium size. Not presently Flooring, panelling, tocl
popular handles.
Membatu Shores guiso Large tree Flooring, hesvy conatruction.
Merbatu Parinaxi spp- Medium sise, Rarely taken General construction.
Felawan Iristanis spp. Medium to large tree. Rarely Flooring, construction, tool
taken handles.
Penngn Mesus ferres Small to medium size Heavy construotiom, tool
handles.
Resak Vatica spp. Medium size. Larger trees are Heavy construction, boat
taken in fellings building.
Tembusu Hutan Fragreea gigantes Large tree with very dursble Flooring, heavy construction.
timber
oo e Shores epp: ) With exception of Giam, trees Heavy construction, heavy
Giam Hopes spp. ) of large size duty rlo;mc and 1:1 t.htm
case of Giam, suitable
Sengravang Shorea spp: ) Tt Saildtas:
9s Kempas Koompassis malaccensis large tree of good form. Slespers, flooring, core
! Fot durable in contact with venser, panelling.
ground but takes preservatives
easily
b Keruing Diptergcarpus 8pp. Large tree of good form. Com- Slespers, flooring, general
mercially popular for timber. construction.
Eight species were recorded.
1. Mengiulang Heritiers spp. Medium to large size Plywood, flooring, furniture,
panelling.
8. Kelat [Bugenia spp. Seall to medium size, Rarely Slespers, genersl construction.
taken
h Berangan Castanogeis spp- Snall to medium size. Rarely General comstruction.
taken
delaval Terminalis spp- Nedium to large size. Rarely Venear, furniture, general
taken gonatruction.
ety Strombosis rotundifolis sall to medium size. Rarsly General construotion.
taken
Kasai Pometia spp. Medium to large sige, FRare Sleepers flocring, tool
s taken i handles, gensral ;mtﬂnuan.
Keladan Dryobalanops oblongifolis Medium to la tree, taken Flooring and general
wherever rn:l, : construction.
Keledang Artocarpus Spp. Medium to large tres. Fopular Flooring, panelling, hewn
amongat Chinese coffin makers coffins.
Kulim Scorodooarpus bormeensis Small to medium size. Beldom Marine piling, general

construction.
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APFENDIX

ROUP  VERNACULAR NAME SCIENTIPIC BAME DESCRIPTION SUGCESTED USES
9. Meransi Carsllis wpp. Seall to medius size. Seldom taken. :::::: venesr, oabinet
Mempaning Lithooarpus & Quarcus SpP- Ssall to medius sise, Seldon taken. Bliced venesr, general
oonstruotion,
Minyak Berok Xanthophyllus epp. Medius to large site, Beldos taken. ﬂ‘:::r:l :Tnnrunioa. Joinery,
andles.
Pauh Kijeng Irvingis salaysnd Nedius to large tree. Rarely taken, Osneral constructiion.
Persh Elateriospersus tapos Seall to medium size. Of mo pressnt Cors venesr, genarsl oon-
pompercial wignifioance, struation,
Pataling Oghanostachys smentages Buall to mediua size, Rarely taken, General construotion.
Renges Melanorrhoss spp: Medium size tres, seldos taken Purniture, cabinet making,
gluts wpp because of an irritant sap in the decorative pansiling and
o tres. veneer,
Simpoh pillenis spp. Nedium to large tres normally taken Slaspers, genaral oon-
in fellinge. struction, sliced veneer.
Teaponak Artocarpus rigidus Mediun to lsrge size, Not very Purniture, oabinet saking,
popular. venser.
Tusleng Koompassis exgslss ::n !t\u‘::od t:n of good form ::np:n. vanesr, panslling,
on At pr th ooring.
of the susceptibility of the timber
to splitting.
0. Bintangor Calophyllum epp. Medium to large ires, larger tress  Light oonatruction, flooring,
ars taken in fellings. panslling, oore veaneer.
", Durian Durio spp. Medium to large sise. Larger tress Core venser and light
ars taken in fellings, conatrustion.
Punggai Coelostegin griffithil Medium to large tres, Heavily Core venser and light
puttresssd, Un-common and rarely construction.
taken.
. Julutong DPyers gostulata Largs tree of good form, A Plyvood, moulding, pettern
popular timber but lisble to making.
sarious Asfact in Lrass tappsd
for Iatex,
3. Meranti Melantei Shoras sanropters
. Keranti Rasbai i
o i Shoren sguminats ]
W ' Weey Sy Shores mrvifolls
Punai
large tress of good Torw in the Plyvood, furnit |
::. i Shorea leprosuls “1.,,“.::“ -ty Srmadie ““"'"—":s-“:;oi:s::?'
. Aroup o ral
Serey Shores urtiesi e T SRS ameetn:
M — Shores gasyphyile
D ——— Shorea ovalis
Meranti langgong Bhorpes lepidots
" Neranti Pa . l
: iy Shores
brectecista Medium to large size tres of the Plywood, geners] eonstruction,
0. Vhite Meranti group.
Anisopters spp.
- Large tres, Plywood, fleoring, genersl
L Meranti Tuning construation.
Shorss epp.
:ﬂln 1o large treses of the Plywood, joinery, genersl
#llov Merant{ group, rather sonstruotion.
susceptible to defeot especially
n, ysioh in over-sature trees.
Ialsguiue epp.

Fedium to large trees, some
spscies of vhioh are taken in
fellinge, 1

54

Plywood, furniturs, jeinery.
panslling.
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depetir
Tedondong

Mata Ulat

Ara Berteh

Fempisang

Pelong

Potal

Petal Kerayonyg

Tereatang

Sindors epp-

Pithecellobius #pp-

Hangifers spp-

Anonacess #pp:

Hopes ®pp.

Pentasgedon #pp-

Parkis specices

Parkis javenios

Alstonts #pp.

Campnospersa spp-

Large tres of good fors providiag
good figured beartwood

Mediom to large tres mot comsonly
taken in fellings

Mediua to large tres not ecamonly
taken in fellings

Medium to large tres with tisber
resenbling Red Meranti. Larger
trees are taken in fellings

Medium to large tres some species
of which are taken, but mostly
not

tmall to medium size trees not
popular and only occasionally
taken

Small to sedium sise and rarely
taken. Timber is subject to mould

during seanoning. Normally common

in secondary forest

Medium to large size. Taken in
fellinge

Small to medium size tree normally
found in wet situations. larger
trees are taken

Tress of medium size and of no
present comsarcial importance

Medium size tres of poor form.
Harely taken in present fellings.
The timber has & high silica
gontant

Medium mize and of sporadio
occurrence, HRarely taken in
fellings

Medium to large sise

Genearally of small to wedium
size, of no present commercial
significance

Medium to large size trees, the
larger stems being taken in
present fellings

Medium size tree of good form
and, though not popular is
taken in growing quantities
Medium size tres more prised
for its sdible fruit than for
its timber =

Large tree of good form bt
not commonly worked for timber
although reputsd to be sasy to
sav and to peel

Medium to large sinme with bigh
buttresses, but little used
for timber.

Hedium to large tree of good
fors

5

Puraiture, decorative
panslling, plywood.

Plywood, general cca-
struction.

Venwer, general oonstructies.

Plywood, furmiture, Jolmery.

Plywood, light constreotion.

Plyvood, light sonstruotion.

Plywood, light construotica.

Core vemear.

Plywood, furniture, joinery.

Light eonstructios.



obtained from Jengka Forest Reserve

APPENDIX 5-2

JENGKA SINGLE ENTRY VOLUME TABLE
Volumes in cubic feet based on height/girth data

Girth Clasaesl/

1
1/ Girth Classes are of completed unit type entitled by lower

limit of each class.

Species

Groups .. av grecgr sy gy 9! JOREq Y 420 13 +
1 34 62 98 146 191 243 305 385 460 540
2 40 71 120 166 231 310 383 463 551 646
4 42 71 113 156 218 276 350 430 521 610
5 97 138 185 242 308 383 462 548 640 740
6 100 136 182 230 301 386 465 552 635 718
7 60 97 140 195 260 334 420 518 605 700
8&9 59 93 137 191 257 336 418 500 590 680
V&1 59 93 137 191 257 33 418 500 590 680
12 74 16 167 226 296 370 448 540 636 732
13 76 10 154 207 269 330 405 487 570 658
14 72 11 158 213 277 342 418 492 574 662
15 88 115 170 229 302 393 499 593 696 807
16 87 126 175 230 300 370 450 545 645 750
17 70 110 162 228 300 376 475 590 700 814
18 97 125 166 220 286 348 441 550 646 747
19 60 97 140 195 260 334 420 518 605 700
200 -23 74 M6 167 226 296 370 448 540 636 732
24 60 97 140 195 260 336 420 518 605 700

25426 99 93 131 191 257 334 418 500 590 680
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Percentage composition of Groups by species

APPENDIX 5-5

JENGKA FOREST RESERVE

exclusive of all defective trees

BLOCKS FROM GROUPED GIRTH CLASSES
WHICH DATA GROUP SPECIES
OBTAINED 4'=-6" 7'-9" 10'& over| Total
HEAVY HARDWOODS
1&4 Balau 56.5 51.6 5445 55.2
Merbuau 2?.4 25.3 3604 23-5
Giam 18.0 20,9 9.1 18,5
Siengkawang 3.1 2.2 - 2.8
% 100.0 | 100,0 100,0  |100,0
2 2 Keranji 42,2 | 43.5 4.3 | 41.9
« . Merbatu 25.2 13.0 - 23.4
» & Kekatong 10.7 | 19.6 o 11.5
s - Membatu 6.3 19.6 85.7 9.1
9 Kayu Arang & Buey 6.6 - - 5.7
-~ . . Tembusu 3.8 4.3 - 3.8
@ o - Rerak 2.5 A o 2.2
@ Penaga 2.2 - - 1.9
- MmN o Pelawan 0.5 - - 0.5
@ - NN om
o
§= == £ 100.0 | 100.0 100,0  [100.0
-
; S MEDIUM HARDWOOLS
3 849 | kelat 30.0 | 15.4 - 28.0
e e Perah 26.3 8.4 - 2442
: Tualang 2.9 22.4 7. 6.3
= = Kaeai 6.3 5.1 - 6.0
* . Tenponek 2.9 6.5 2.6 3.2
o “ Meranei 3.3 0.9 - 3,0
Petaling 2.6 0.5 - 2.4
Keladan 1.8 6.1 9.1 2.4
Pauh Kijang 1.5 6.5 2.6 1.9
Mempening 2.1 - - 1.9
Simpoh 1,6 6.1 1.3 1.9
Berangan 1.6 1.4 1.3 1.6
Kaladang 1.0 5-2 3.9 1-4
RGHS‘. b 1% °|9 2.6 1.1
Jelawai 0.7 4.2 - 1.0
Kamap 0.1 - - 0.1
Kulim 0.1 - - 0.1
Others 6.4 3.3 1;3 6.0
% 100.0 100,0 100,0 100,0
(Contd.)
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APPENDIX 5-5
JENGEA FOREST RESERVE

Percentage composition of Groups by species
exclusive of all defective trees (Contd.)

VEICE mnm GROUP SPECIES e

OBTAINED 4'=6' | 7'-9? 10'& over | Total
10 & 11 | LIGHT EARDWOODS
Durian 41,0 6647 100,0 54,1
Bintangor 51.5 33.3 - 4.7
Punggai 1.5 - - 1,2
100,0 | 100,0 100,0 |100,0
: 13 = 18 | Neranti Tembuga 21,9 23.3 10,2 21.6
o . nﬂlm.’- 20.7 10.5 2.3 1701
- i %  Sarang Punai 18,2 10.3 4.5 15.4
L] 5 " Kepong 10,7 11,8 20.4 11,6
oo " Rembai Daun 10,3 14.3 17.1 11.6
< 8 Nemesu 8.7 16.5 18,2 11,2
& s 2 Keranti Langgong Ted 9.3 13.6 8.2
L1 E&- 2 Seraya 2.0 3.8 11.4 3.0
e ) Meranti Batu 0,2 0.2 2.3 0.3
T2 82
a 100,0 | 100.0 100,0 |100,0
o 5t 19 & 20 | Nererawa 51.4
. 71.4 90.0 572
I.r:nt!. Pa'ang 36.4 14.3 10.0 j1.2
- ... Pipit 12.2 14.3 - 11,6
5 < B 100,0 | 100.0 100,0 | 100.0
% - 26 | Kedondong 32.3 38

G it : .9 - 32.1
R Keravan 8.9 5.2 - 8.6
P Al Penerahan 7.6 5,2 = 7.4
R ama :-w Semangkok 7.3 3.8 - 1.4
u:_‘:‘;f 7.5 4.1 11,1 Te3
Nete mﬂ‘.g 6.4 4.2 1.1 6.3
Pel 4.7 T.3 11.1 4.9
e ong 3,6 7.8 11.1 3.9
1.:0! 2.4 3,1 11.1 2,5
B“.gm 2,0 1.6 11.1 2.0
B 2.1 1.6 - 2,0
. (1).2 0.5 - 1.2
z 9 1,0 - 0.9
:;:"‘ & ’;‘ﬂ Kerayong 0.9 0.5 22,. 0.9
Terent . 0.5 1.0 - 0.5
Pulad ang 0.4 1.5 - 0.5
Nelunak 0.3 3.6 11.1 0.5
°| 004 1'0 - 004
mm 0.3 - - 003
10.3 3-1 - 908
100.0 100,0 100,0 100,0




APPENDIX 5-6
STATISTICAL RESULTS OF JENGKA FOREST INVENTORY SAMPLING

Area Sampled
Approximately 146 square miles (39,000 ha.) of “"productuve"
lowland dipterocarp forest in the "Jengka triangle" development

area.

Design

Stratified random 2-per-block with a systematic constraint,
employing chain-wide strips running parallel east and west from a
central north-south base-line. Contiguous blocks were first de-
fined, separately east and west of the base-line, each 2 miles
(160 chains) wide north-south and from half to four miles long
east-west depending on the extent of the forest, covering the
whole unexploited area. There were 33 blocks in all, subdivided
for analysis into four quadrants, NE with 10 blocks, SE with 9,
oW with 6 and NW with 8 blocks.

Strips were randomised along the north-south base-line two in
each block, but with the constraint that only six positions were
possible in each block, but with the constraint that only six
positions were possible in each block, namely the six previously
cleared soil-survey rentis lines which had been laid out at one-
third mile intervals.

The theoretical effect of this restriction will be to over-
estimate sampling errors and therefore to depress the lower con=
fidence limit and to create the possibility of bias if coincident
systematic variation should occur in the forest. In practice
these effects can be ignored firstly because there was no evidence
that wider spacing led to greater deviations and secondly because
8trip length averaged Té times minimum spacing. Since the strips
always extended to the east and west limits of each block, the

sampling fraction was constant at 1.25% over the whole area.
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Observations in each strip consisted of the numbers of stems of
26 different species-groups separately in each of ten girth-
classes running from 4' up to 13', the latter including all
larger sizes. For analysis, observations were converted to the
two parameters stems per acre and volume per acre. The latter
was Obtained from single-entry volume tables derived from
standard Malayan dual-entry tables by the inventory authority,
using height-girth curves obtained from the Jengka area itself.

sampling errors at 95% probability were calculated for stems and
volume per acre of the 26 species groups or combinations of them,
separately by four major size-classes, in all a total of 72
"populations". Because the required parameters were ratios and
sample units differed greatly in size, the "combined ratio
estimate" (Cochran 1964,p.169) was used.

Results: The relation between population density and sampling errors.

As expected, sampling errors were inversely proportional to popu-
lation density, as is clearly shown in the attached graph. What was
expected was the very clear logarithmic relation between the two and
the small variation in slope between the four sectors.

11‘]0 mcticng LESQE = _k_ ey b X LQS;H

where E = sampling error percent

and N = number of stems per acre

was clearly applicable to all quadrants, with b varying non-signi-

fioantly from .36 to .50, and the value .42 applying to both westerly
quadrants and to the combined analysis.
the number of strips employed,
could not be quantified.

K was inversely related to
but with only four samples the relation
The two most reliable equations were:

Log. E = 8.8 - 242 x Log. N for 66 strips

Log. E = 23 - 242 x Log. N for 14 strips

The first of these should be widel

appli i
i ¥ applicable to lowland dipterocarp

8t sam
Pled in the way described, with any number of strips from
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about 50 to 100. The percentage of the sample is almost immaterial,
the critical factor being the number and size of sample units and

the nature of variation in the forest.

The range of sampling errors rather than their trend is set out
in the attached table. It brings out clearly the dependence of
sampling errors on the regularity or otherwise of a species' occur-
ence. Thus an evenly distributed species or group averaging 1 stem
per acre may be safely quantified by a sample of less than 20 strips
to within 20% but a more irregularly grouped species may cause
sampling errors up to 40%.

Also clear is the fact that even exceptionally ill-distributed
species averaging over 0.3 stems per acre were quantified within
* 206 by a sufficiently large sample - in this case of 66 strips.
The results of the latter sample are considerably superior to those
of Guyana, Sierra Leone, Uganda and elsewhere inventories of forest
of 100 to 200 square miles at around 1% were found to estimate
timber tree populations to within 20% only if mean stocking exceeded
2 per acre; in the present case success by the 20% criterion has
been achieved over the whole area for populations down to 0.3/acre
(thdugh individual sectors only for those exceeding 3/acre). The
better performance can probably be attributed to the well-known
greater uniformity of the lowland Malayan forests.

As indicated before, under these conditions and dimensions of
forest and sample, the estimate of approximately Log. B =9 -0.4
Log. N is likely to provide safe predictions for the future.
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JENGKA SAMPLE OF 1965 - 1966

TABLE OF STATISTICAL RESULTS

Population frequency R;:.ngg of sampling errors found and size
in number of stems of sample concerned

per acre
No.of 078 according to species distribution
Strips Least variable Mean Most variable
0.1 12 - 20 15 - 30 46 70 - 90
66 15 20 30
0.3 12-20 10-25 - 32 40 - 60
66 10 1% 17
1.0 12 - 20 9 - 20 20 20 - 40
66 7 9 11
3.0 12 - 20 T =12 12 12 - 30
66 5 545 6
10.0 12 - 20 4 -8 8 8 - 14
66 3 3.5 4
H. C. DAWKINS
Oxford
July 4, 1966
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Volumes in cubic feet based on combined height/girth
data obtained from Jengka and Tekam areas.

APPENDIX 5-7
TEKAM SINGLE ENTRY VOLUME TABLE

S Slasies)

Species
i o SRR RN T T VRN (e T ROy 11 12 13
1 37 66 106 146 191 260 320 388 461 540
2 40 71 120 166 231 294 383 463 551 646
4 42 71 113 166 218 276 362 438 521 610
5 90 138 190 255 316 386 462 548 640 740
6 100 136 182 242 316 386 465 552 635 718
7 60 97 146 206 266 353 432 518 614 700
849 59 9 137 191 257 33 408 510 590 680
0&11 59 93 137 191 257 336 408 510 590 680
12 74 116 167 226 296 376 448 548 636 732
13 76 MO0 154 207 258 330 395 468 548 632
14 72 111 158 213 264 336 402 476 554 640
15 83 B2 170 229 302 372 473 562 659 764
16 87 6 175 230 296 374 448 534 620 723
17 62 107 162 228 306 380 481 574 676 786
':; :; 125 166 220 286 348 441 522 611 706
et 97 146 206 266 353 432 518 614 700
P 3 T4 M6 167 226 296 376 448 548 636 732
Mk 60 97 146 206 266 3535 432 518 614 700
9 95 131 191 257 33 408 510 590 680

1/ Girth classes are of completed

limit of each class.
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APPENDIX 5-10
TEKAM FOREST RESERVE

Percentage Composition of Groups by species
exclusive of all defective trees

BLOCKS FROM GROUPED GIRTH CLASSES
WHICA DATA | GROUP SPECIES TS T3 TI07 & over |Tota
OBTAINED
HEAVY HARDWOODS
14&4 Merbau 90.3 90.9 100,0 91.1
Balau 9.7 9.1 - 8.9
Sengkawang - - - -
Giam - - - -
%| 100.0 | 100.0 100,0 100.0
2 Keranji 40.7 42.9 - 40,9
Kekatong 17.3 28.6 - 18.2
lerbatu 12,3 14.2 - 12.5
Nembatu 12.4 14.3 = 12.5
Kayu Arang & Buey 7.4 - - 6.8
Tewbusu 3.7 - - 3.4
Hesak 3.1 - - 3.4
Penaga 2.5 - - 2.3
Felawan - - - =
~
=
E ¢! 100.0 | 100.0 - 100.0
uy
i MEDIUM HARDLWOOLS
24 8 &9 Perah 24.2 15 - 21.7
i Kelat 23.7 8.7 - 21.4
S Tualang 3.4 33.8 81.5 9.1
P I'-inyak Berok doa 6.2 - 803
= Kasai 8.1 7.5 - 7.1
@ Simpoh 3.4 6.3 3.1 3.1
] Keladan 3.1 8.8 - 3.6
§ Temponek 3.5 3.7 3.7 3.6
o leransi 3.5 e 5 3.0
Petaling 3.1 - - 2.7
Mempaning 2.8 1.2 - 2.5
Jelawai 2.2 3.8 - 2.3
Pauh Kijang 1.8 5.0 - 2.0
Berangan 1.9 - - 1.7
Keledang 0.9 2.5 3.7 1.1
Rengas 0.9 2.5 - 1.0
Kulim - - e -
Kamap - > 57 G
Others 4.7 2.5 7.4 4.6
A 100.0
- %| 100.0 100.0 100.0
(Contd.)
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Percentage Composition of Groups
exclusive of all defective trees

APPENDIX 5-10

TEKAM POREST RESERVE

by species
(Contd.)

GhGUPsL GIRTH CLASSES

LOCKE FROM
ICH DATA GROUP SPECIKS 4'=6" 1'=9' 10" & over Total
DBTAINED
10411 | LIGH? RARDWOODS
TDurian 42.9 100.0 - 52.9
Bintangor 57.1 - - 47.1
Punggai - - - -
| 100.0 [100.0 - 100.0
13 - 13 lieranti Tembaga 271.6 25.4 39.1 2746
ieranti Sarang Punali 19.5 15.1 3.7 17.7
Lieranti Langgong 15.6 18.2 13.1 16.2
weranti Kepong 14.9 12.7 21.7 14.7
ceranti ‘elantai 12.4 15.9 - 12.7
Nemesu 9.4 12.7 17.4 10.7
i'eranti Rambai Daun| 0.3 - - 0.2
ieranti Batu 0.3 - - 0.2
Seraya - - - -
%»| 100.0 |100.0 100.0 100.0
19 & 20 ‘eranti Pa'ang 55,3 33.3 20.0 48.4
Leranti Pipit 29.8 33.3 20.0 29.7
wersava 14.9 33.4 60.0 21.9
:
-E ¥ 1 100.0 100.0 100.0 10¢.0
L
e % - 26 Kendondong 27.8 42.9 - 20.3
5 Aedang 11.6 - - 10.9
9 Penarahan 11.3 = - 10.7
. Keubung Semangkok 6.4 8.6 o 6.5
g . Serendok 4.8 hE = 4.5
i :-lmpl.cang 4.3 - - 4.1
~ .erawan 3.7 2.9 - 3.7
” x .
Oy wata Ulat 3.0 5.7 16.7 3.2
X bachang 2.8 2.9 50.0 3.2
3 Pelong AT SR - 3t
Petui % Petai
Kerejong 251 5.7 b 2.3
;:1“ 2.1 2.8 16.6 2.2
K“l’ 1.8 5.7 16.7 2.1
arae 1.6 4] e 1.5
Ara Berteh 1.3 b = 1.3
i 0.9 5.7 Fi 1.1
G:;'““s 0.8 i & 0.7
ongga
Yol ng 2.2 : 5 ?.1
ieze 1.0 | 2.8 3 10.5
#| 100.0 |100,0 100.0 100,0
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APPENDIX 6-1

BOTANICAL CHECK LIST

Below are given lists of grasses, sedges, and leguminous plants

collected within the Jengka Triangle in the course of the soil survey.

These provide potential for the development of pasture resources. An

estimate of the palatability to cattle is given for each species. Species

lists for the main grassland association are also given.

Annual
Species Habitat Habit or Palatability
Perennial
GHASSES OF THE JENGKA TKIANGLE

Acroceras sparsum Forest fringe  Stooling P Medium
Axonopus Road fringe

compressus clearing Creeping * P Good
Brachiaris

Daspaloides Swamp fringe  Creeping P Medium
Centotheca

lappacea Forest fringe Stooling P Low
Chrysopogon Koad fringe &

aciculatus clearing Creeping P Good
Coelorachis

glandulosa River bank Stooling P Medium
Lymbopogon Cultivated in

citratus gardens Stooling P Low
Cymbopogon nardus Cultivated in

gardens Stooling P Low

Cynodon dactylon Dryland Creeping P Good
Dactyloctenium

aeggyptum Road fringe Creeping A Medium
Digitaria

longiflora Dryland Creeping P Good
Digitaria

marginata Dryland Creeping P Good
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Annual

an

Species Habitat Habit Pereg;ial Palatability
Dimeria glabra Hoed fringe  Stooling ¥ g
Echinochloa colona Dryland Stooling A oed
Eleusine indica  Dryland Stooling A fadisn
Eragrostis :

amabilis Road fringe  Stooling A fiad iue
Eragrostis Clearings, _
elegantula wetland Stooling P Medium
Eragrostis . ; -
elongata Clearings Stooling i 4 Medium
Eragrostis :
unioloides Wetland Stooling b Medium
Hymenachne myurus Ricefield,
swamp Creeping F Good
Imperata Dryland, Rhizomatous Medium
cylindrica fire climax  Stooling P (young)
Isachne globosa Open swamp,
ricefield Creeping ¥ Good
Isachne rigida In road ditch Creeping I3 Medium
Leersia hexandra Swamp,
ricefield Creeping P Good
Leptochloa Rhizomatous
chinensis Dryland Stooling A Medium
Lophatherum In forest &
gracile fringe Stooling P Medium
FPanicun Ricefield,
amplixicaule river fringe Stooling Good
Panicum nodosum Forest fringe Creeping P Medium
Fanicun repens Ricefiela,
swamp Creeping P Good
Panicum . Forest fringe &
sarmen
—___._“’.Eu_l; clearings Creeping P Medium
Panicum pilipes Forest fringe Creeping Medium
Penicun frigonum  Forest fringe Creeping P Medium
Pespalum Dryland &
commersonii wetland Stooling P Good



Annual

Species Habitat Habit or Palatability
Perennial

Paspalum Dryland,

con juga tum forest clearin, Creeping Medium
Pennisetum Introduced,

purpureum planted Stooling Good
Pogonatherum

saccharoideum Hoad cuttings Stooling Low
Sacciolepis

indicus Swamp, ricefield Creeping Good
Sacharrum

arudineceum River bank Stooling Low
Setaria geniculata Road side Stooling Good
Sporobolus diander Road fringe

clearings Stooling Medium
Sporobolus indica Road fringe Stooling Medium
Themeda villosa River bank Stooling Low
SEDGES OF THE JENGKA THIANGLE

Cyperus aromaticus Swamp Creeping Medium
Cyperus cyperinus  Swamp Stooling Low
Cyperus distans Swamp Stooling Low
Cyperus elatus Swamp Stooling Low
Cyperus iria Swamp Stooling Low
Cyperus kyllingia Ricefield Creeping Low
Cyperus pennatus  Ricefield Stooling Low
Cyperus

pulcherrimus Swamp Stooling Low
Cyperus zoliingeri Dryland Stooling Low
Eriocaulon

Sexangulare Ricefield Stooling Low
Fimbriatgl is

diphylla Swamp Stooling Low
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Species Habitat Habit Palatability
Fimbristylis globulosa Swamp Stooling Medium
Fimbristylis lerrugines Swamp Stooling Low
Fimbristylis miliacea Swamp Stooling Medium
Fimbristylis pavciflora Swamp Stooling Low
Fimbristylis spathacea Swamp Stooling Low
Fimbristylis trichophylla Ricefield Stooling Low
Fuirema umbelata Ricefield Stooling Low
Hypolythrum latifolium Swamp forest Stooling Low
Rhynchospore aurea Faya Stooling Low
Scleria laevis Forest fringe Stooling Low
Scirpus grassus Swamp Stooling Low
Scirpus mucronatus Ricefield Stooling Low

LEGUMES OF THE JENGKA TRIANGLE
Calapogonium mucinoides 0il palm estate Creeper Browsed
Canavalia microcarpa Village clearing,
forest fringe Creeper Non-palatable
Cassia alata Road fringe,
jungle Shrub Non-palatable
Cassia occidentalis Village clearing,
village fringe  Shrub Non-palatable
Cassia tora Ricefield fringe
padang Shrub Non-palatable
Centrosema pubescens 0il palm estate Shrub Browsed
Crotalaria striata Roadsides and
village clearing Shrub Browsed
Derris eliptica hubber estate
Desmodium capitatum Roadsides and
village clearing Creeper Browsed
Desmodium heterophyllum Roadsides and
village clearing Creeper Palatable
Desmodium heterocarpum Fire subclimax Creeper Browsed
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Species Habitat Habit Palatability
Desmodium ovalifolium Roadsides and
village clearing  Shrub Browsed
Desmodium pulchellum Village clearing Shrub Browsed
Desmodium triflorum Roadsides and
village clearing Creeper Palatable
Easchynomene indica Fallow ricefield Shrub Palatable
Flemingia congesta
var, semialata 0il palm estate Shrub Non-palatable
Mimosa invisa Roadsides and
village clearing Creeper Non-palatable
Mimoss pudica Roadside and
village clearing Creeper Browsed
Pueraria psoraloides 0il palm estate Creeper Browsed
Uraria orinata Young rubber
plantation,
village clearing Browsed
Uraria lagopoides Fire subclimax Creeper Non-palatable

LEGUMES CULTIVATED IN THE JENGKA TRIANGLE

Arachis hypogea
Dolichos lablab
Glycine max

Phaseolus aureus

Phaseolus vulgaris

Ground nut

Bonaviste bean

Soya bean
Green gram
French bean

Pachyrhyzos tuberosus
Psophocarpus tetragonolobus
Stizolobium desringianum
Vigne sinensis

Sengkuang (Malay)
Four winged bean
Velvet bean (white)
Yardlong bean
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GRASSLAND ASSOCIATIONS OF THE JENGKA TRIANGLE

Forest Clearing Association

Grasses Sedges
Paspalum conjugatum Cyperus_zollingeri
Paspalum scrobiculatum Cyperus cyperimus
Echinochloa colona Cyperus iria

Leptochloa chinensis
Eleusine indica

Digitaria marginata

Digitaria longiflora
Cynodon dactylon

Forest Fringe Association

Grasses Sedges
Lophatherum gracile (deep shade) Scleria laevis
Centhotheca lappacea (shade) Hypolytrum latifolium
Panicum pilipes
Brachiaria paspaloides (swamp) Legume
Panicum nodosum Cassia alata

Panicum trigonum
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Subclimax Association

Grasses Sedges
Imperata cylindrica Scleria laevis

Shrubs Legumes
Melastoma melabathricum Desmodium heterocarpum
Gleictera sp. Desmodium pulchelum

Uraria lagopoides
Uraria crinata

Fallow Hicefield Association

Grasses Legumes
Cryza sativa (volunteer) Fuirena umbellata
Hymenachne myurus Cyperus elatus
Panicum amplexicaule Cyperus aromaticus
Eragrostis uniloides Cyperus pennatus
Leersia hexandra Fimbristylus diphylla
Isachne globosa Fimbristylus globulosa

Hhynchospora aurea

Creepers Cyperus pennatus

Ipomes aguatica Scirpus grassus

Neptunia oleracea

Desmodium heterocarpum
Scirpus mucronatus
Fimbristylus trichohylla
Cyperus distans

Fimbristylus pauciflora
Fimbristylus diphylla
Cyperus pulcherrimus
Fimbristylus lerrugines
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Village Clearing and Roadside Association

(a) Dryland

Qrasses

Chrysopogon aciculatus

Axonopugs compressus

Paspalum scrobiculatum

Paspalum conjugatum

Cynodon dactylon

Sporobolus diander
Sporobolus indicus

!b) Wetland

Crasses

Chrysopogon aciculatus

Paspalum scrobiculatum

Axonopus compressus
Cynodon dactylon

Paspalum conjugatum

Eragrostis unioloides

REFERENCES

Sedges

Fimbristylis lerrugines

Cyperus aromaticus

Le es

Desmodium triflorum

Mimosa pudica

Sedgese

Fimbristylis lerrugines

Fimbristylis miliacea

Fimbristylis pauciflora
Cyperus aromaticus

Fimbristylis globulosa

Cyperus pulcherrimus

Le es

Mimosa pudica

Desmodium triflorum

EVANS, G., personal communication; Department of Botany,

University of Malaya.

WYATT-SMITH, J. 1964. A preliminary vegetation map of Malaya

with descriptions of the vegetation types.

Geography 18, 1964, 200 - 213,

Journal of Tropical
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APPENDIX 7

WATER RESOURCES

DISCHARGE RECORDS FOR CERTAIN STREAMS IN PERAK,
SELANGOR AND PAHANG

SOILS INFILTRATION TESTS SUMMARY

INSTALLATIONS FOR CONTINUING HYDROLOGICAL
INVESTIGATIONS

Table 1 List of Fixed Equipment
Table 2 List of Ancillary Equipment
Table 3 List of Staff
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APPENDIX 7-1

DISCHARGE RECORDS FOR CERTAIN STREAMS IN PERAK,
SELANGOR AND PAHANG

Y Location Area in Maximum Minimum Period

- of Gauge Sq.Miles Recorded  Recorded  of
Disc. Record

cusecs 8
,:. Batang Padang  Kampar 178 13.8 1.5 1930-40
4 » " Tapah 146 104.0 1.37 1914-40
4 Bentong Kuala Luspur 93 82.2 0.67 1931-40
5 Bernaa Lina Belas 422 18.2 0.73  1933-40
= p: Tanjong Malim 72 139.8 0.25 1926-40
Bidor Bidor 35 54.3 0.43 1930-40
Dong Kpg Dong 82 29.6 1.16 1914-40
Ijok Titi Ijok e3 26.4 0.10%/ 1915-40
! " Batu Glugor 49 23.7 0. 1934-40
' Kampar Kpg Lanjut 169 31.1 0.31 1930-40
: Kinta Batu Gajah 407 17.3 0.6}1/ 1915-40
4 " Ipoh 121 57.3 0.70Y  1915-40
= " Tanjong Rambutan 95 215.0 0.571/ 1930-40
: " Tanjong Tualang 475 16.8 10112 1915-40
¥ Klang Kuala Lumpur 179 62.8 0.95/  1910-40
| " Petaling 218 29.8 0.601/ 1929-40
i . Pachong 268 12.6 0.70Y  1937-40
¢ Kurau Pondok Tanjong 130 32.8 0. : 1930-40
3] Langkat Dingkil 478 10.8 0.61-/ 1930-40
r: " Ka jang 148 36.2 o.ul/ 1926-40
Linggi Rahang 73 25.3 0.03 1931-40
_.;:-"; Pari Ipoh 105 4%.6 0.20 1915-40
Perak Iskander Bridge 3000 133.0 0.27 1915-40
; Plus Kpg Lintang 420 18.1 1.04 1936-40
Baia Old Kelas Estate 97 21.7 0.28 1930-40
Selangor Batang Berjuntai 600 13.7 0.15 1930-40
% Rantau Panjang 560 25.2 0.26 1921-40
Semenyih Bangi-Telok Dato 235 33.3 0.1 1926-40
Road

“ Semenyih 82 27.5 0.1 192840
Slim 5lim Village 124 31.7 0.69 1930-40
Sungkai Sungkai 113 74.8 1.49 1930-40

1/ Adjusted for extraction and other losses
2/ Suspect Readings not used in calculations.
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APPENDIX 7-2

SOILS INFILTRATION TESTS SUMMARY
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APPENDIX T7=3

INSTALLATIONS REQUIRED FOR CONTINUING HYDROLOGICAL INVESTIGATIONS

Table 1 - List of Fixed Equipment

Estimated
Full grid | Standard cost of
reference grid station Remarks
Rainfall Stations| Looation reference ""::'111’"'
1 1
(1163360 series L7010) u$)
Automatic rain
fall recorder - Sg Nerek N 279200
Kent type E 577200 | L 772792 1000 Y
- Sg Jengka N 258000
E 558700 L 587580 1000 Y/
= Kg Sentul N 259000
E 283600 L 836590 600 To be paired
with the
existing rain
guage =t Kusla
Sentul
" Sg Galong | N 284600
E 575600 | L 756846 1000 M
Manual rain
fuage Sg Nerek N 279200
E 577200 L 772792 | Included in|To be prired
item (1) |with item (1)
abhove above
2 Sg Jengka N 258000
E 558700 L 587580 | Included in|To be paired
item (2) |with item (2)
above ahove
" Sg Galong N 284600
E 575600 L 756846 Included in|To be paired
item (4) |with item (4)
above above
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APPENDIX 7-3

INSTALLATIONS REQUIRED FOR CONTINUING HYDROLOGICAL INVESTIGATIONS

Table 1 - List of Fixed Equipment (Contd.)

Estimated
Full grid |Standard cost of
Stream Gauging Location reference grid station Remarks
Stations reference |establish-
(1:63360 series L7010) m;‘
Staff gauge Sg Jempol 2/| N 267200
E 578500 L 785672 60 Established
during February
1966
" Sg Jeh 2/ N 258500
E 584500 L 845585 60 =
" Sg Tekam 2/ | N 284000
E 563800 L 638840 s 60 "
" Sg Siam 2/ | N 284500
E 562200 L 622845 60 "
» Sg Kundan N 246500
g? E 581300 L 813465 60 »
" Sg Galong | N 284200
2 E 569200 L 692842 60 »
» Sg Jengka N 242800
E 572200 L 722428
N 258600
E 558800 L 588586 120 9
Automatic float
recorder - Kent N 284000
type Sg Tekam E 563800 L 638840 5000 complete with
gauge house,
stilling well
etc.
" Sg Jempol N 267200
E 587500 L 875672 5000 s
. Sg Jengksa N 258000
E 558 L 587580 5000 "
Contingencies 1920
Total 21,000
1/ D.1.D. Estimate
2/ Recommended in letters GKL-407 and GKL-412




APPENDIX 7-3

Table 2 - List of Ancillary Equipment
Cost
Experiment No. (Ht) Remarks
Surveyors level 1 1,400 Automatic
" staff 2 320 sopwith
" tapes 2 200 100' & 300' steel
Ly field books etc. - - as required
| Current meter (ott) 1 2,300 to be maintained
: by D.I.D.
| Winch and cable (0tt) 1 1,200
| Wading rods 1 set 400
| Weights 1 set 400
| Counter, sounder etc. - 800
Long wheel base Land-rover
or lorry 1 10,000
motor cycle 1 2,000 for hydrological
assistants
Tools - 300
Contingencies - 2,680
Total 22,680
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APPENDIX 7-3

Table 3 - List of Staff
Position Part time Full time m“‘(‘;s?alm
Hydrological assistant
(who will also be a - 1 3,600
surveyor)

Rainguage readers 4 - 480
Staff guage readers 8 - 960
Driver - 1 1,200
Labourers for stream
guaging, station
maintenance, and stream
surveys - 3 3,600
Contingencies l 1,160

Annual Total 11,000
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APPENDIX 10

FOREST UTILISATION

NETT VOLUME PER ACRE IN UNDISTURBED FOREST -
JENGKA FOREST RESERVE

PLYWOOD AND VENEER SFECIES

SAWMILL 10G INFUT BY SPECIES, WEST MALAYSIA, 1965
OTHER FOREST PRODUCTS

LOGGING EQUIFMENT LIST

LOGGING EQUIFMENT AND OPERATING COSTS
LOGGING TRUCK COSTS

LOGGING LABOUR FORCE

LOGGING ADMINISTRATION STAFF

LOGGING CAPITAL INVESTMENT

ANNUAL LOGGING COSTS

SAWMILL EQUIFMENT AND PLANT

SAWMILL MANNING TABLE

SAWMILL CAPITAL INVESTMENT

PLYWOOD FACTORY EQUIPMENT AND FLANT
PLYWOOD FACTORY MANNING TABLE

PLYWOOD FACTORY CAPITAL INVESTMENT
FREFABRICATION EQUIFMENT AND FLANT
PREFABRICATION PLANT MANNING TABLE
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ADMINISTRATIVE STAFF FOR FOREST INDUSTRY
MANUFACTURING OPERATIONS
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NETT VOLUME PER ACRE IN UNDISTURBED FOREST

AFPPENDIX 10-1

JENGKA FOREST HESERVE

NOKTH EAST QUADRANT

Species

HEAVY HARDWOODS

Merbau, Balau, etc.
Other Heavy Hardwooads

MEDIUM HARDWOODS

Kempas
Keruing
Mengkul ang
Kelat
Tualang
Simpoh
Jelawai
Kasai
Keladen

- Keledang
Temponek
Kulim
Hengas
Minyak Berok
Fetaling

LIGHT HARDWOODS

Bintangor & Durian
Jelutong

Red Meranti

White Meranti, Mersawa
Yellow Meranti

Nyatoh

Sepetir

Kedondong

Mata Ulat

Melunak

Medang

Penarahan

Sesendok

Merawan

Kembang Semangkok
Mempisang

Pelong

Machang

Petai

Other Light Hardwoods

TOTAL

(cubic feet)

Veneer
Sawlogs Logs
78.0 -
3341 -
4409 =
497.9 124.4
23.5 97.6
272.7 ~
18.3 23.1
42.5 1.1
19.4 -
5.0 -
1.4 2.6
906 -
9.6 e
207 e 1
901 i
0.2 o
3.2 -
14.0 -
6.7 -
174.9 430.8
9.4 7.7
3.0 24.4
61.0 202.0
6.5 24.9
2.9 32.4
10.5 10.0
205 9'7
30.8 40.5
5.2 8.0
0.5 0.7
6.4 8.6
6.4 7.7
1.8 2.2
7.3 8.6
- 9.1
5.7 7.8
4.6 7.5
207 4'5
1.5 3.7
6.4 10.8
750.8 555.2
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AFPENDIX 10-1

SOUTH EAST QUADRANT

Veneer
Species Sawlogs Logs Total
HEAVY HARDWOODS 85.6 - 85.6
Merbau, Balau, etc. 59.2 - 59.2
Other Heavy Hardwoods 26.4 - 26.4
MEDIUM HARDWOODS 443.9 93.8 5
Kempas 14.8 80.7 95.5
Keruing 307.5% - 307.3
Mengkulang 10.9 12,5 23.4
Kelat 29-9 - 2909
Tualang 44.2 - 44.2
Simpoh 3,0 % 3.0
Jelawai 0.9 0.6 1.5
m&i 605 -, 6.5
Keladan 5.6 - 5.6
Keledang 3.0 - 3.0
Temponek 4.7 - 4.7
Kulim 0.2 - 0.2
Rengas 2.0 - 2.0
Minysk Berok 9.5 - 9.5
Petaling 1.4 - 14
LIGHT HARDWOODS 148,1 401.,0 549.1
Bintangor, Durian 2.7 3.8 6.5
Jelutong 1.6 36. 38.3
Hed Meranti 49.0 184.7 233.7
White Meranti, Mersawa 4.2 18.4 22.6
Yellow Meranti 2.7 30.0 32,7
Nyatoh 6.4 Se2 1.6
Sepetir 0.7 15.2 15.9
Kedondong 3.7 26.7 58.4
Mata Ulat 51 8.1 13,2
Melunak 0.4 0.4 0.8
Medang 6.8 9.1 15.9
Penarahan 6.8 5.6 12.4
Sesendok 1.8 1.6 3.4
Merawan 1.7 6.4 14.1
Kembang Semangkok - 6.1 6.1
Mempisang 5.9 8.4 14.3
Pelong 4.4 7.6 12.0
Machang 2.k 5.9 8.5
Petai R 8.4 9.6
Other Light Hardwoods 6.4 12.7 19.1
TOTAL 677.6 494.8 1172.4
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AFPENDIX 10-1

NORTH WEST QUADRANT
Veneer
Species Sawlogs Logs Tot

HEAVY HARDWOODS 115.0 - 115,
Merbau, Balau, etc. 84.0
Other Heavy Hardwoods 31.0 - o (3

]
£
OO0

MEDIUM HAKDWOODS 382.1 129.9 512.0
Kempas 109.8 128.5
Keruing
Mengkul ang
Kelat
Tualang
Simpoh
Jelawail
Kasai
Keledang
Temponek
Kulim
hengas
Minyak Berok
Petaling
Keladan

n

o\ =

@ @
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17.8 31.1
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LIGHT HARDWOODS
Bintangor, Durian
Jelutong
Hed Meranti
White Meranti, Mersawa
Yellow Meranti
Nyatoh
Sepetir
Kedondong
Mata Ulat
Melunak
Medang
Penarahan
Sesendok
Merawan
Kembang Semangkok
Mempisang
Pelong
Machang
Petai
Other Light Hardwoods
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TOTAL 651. 1184.1
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AFPENDIX 10-1

SOUTH WEST QUADRANT

Veneer

&

Sawlogs Logs

Species

HEAVY HARDWOODS

TSQ/

9%2

79.7
56.8
22.9

Merbau, Balau, etc.
Other Heavy Hardwoods
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Simpoh
Jelawai
Kasai
Keledang
Temponek
Kulim
Minyak Berok
Petaling

Keruing
Mengkulang
Kelat
Tualang
Keladan
Rengas

Kempas

MEDIUM HARDWOODS

146598502135224711983
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531.8 1084 .1
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TEKAM AREA

Species

HEAVY HARDWOODS

Merbau, Balau, etc.
Other Heavy Hardwoods

MEDIUM HARDWOODS

Kempas
Keruing
Mengkulang
Kelat
Tualang
Simpoh
Jelawai
Kasai
Keladan
Keledang
Temponek
HRengas
Minyak Berok
Petaling

LIGHT HAKDWOUDS

Bintangor, Durian
Jelutong

Red Meranti

White Meranti, Mersawa
Yellow Meranti
Nyatoh

Sepetir

Kedondong

Mata Ulat

Medang

Penarahan
Sesendok

Merawan

Kembang Semangkok
Mempisang

Pelong

Machang

Petai

TOTAL

APPENDIX 10-1

Veneer
Sawlogs Logs
56.0
28.9
27 .1
358, 1 102.1
13.6 86,2
15509 i
9.0 3.5
45.8 -
T5.4 -
12,3 -
3.5 2.4
18.3 -
10.3 -
: ) 4.0
iy Y E
3-0 -
18.6 -
Bl w
152.5 434.5
2.4 2.1
2.2 40.5
52.9 231.53
6.3 38.5
308 40-1
5.9 8.4
0.3 14.9
32.5 16.6
4.2 2.8
9!5 4'2
9.0 4.0
3.8 1.7
3.7 1.7
- 5.7
3.5 1.6
5.4 3.1
&4:9 4.0
3.0 15.3
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APPENDIX 10-2

PLYWOOD AND VENEER SPECIES

Suitable for Face Veneer

Suitable for
Red Woods White Woods Other Colours Corestock Only

CURRENTLY USED SPECIES:

Red Meranti White Meranti Yellow Meranti Bintangor
Mengkulang Mersawa Medang (greenish Durian
Kembang Semangkok  Kedondong brown)
Nyatoh Petai Mach (black and
Sesendok yellgag
Sepetir (black and
brown)

SPECIES ASSUMED TO BE USABLE:

Penarahan Jelutong Melunak Ebroun) Pelong

Terentang Merawan (yellow- Kasai

Geronggang brown) Kempas
Keledang
Jelawai
Mata Ulat
Mempisang
Terap
Pulai

NOTE: Only Kempas and Keledang on the above list will
need steaming or boiling before they can be
peeled. Such treatment will make any species
easier to peel, but may increase the difficulty
of chuck-holding, in softer species and in those
with brittle-heart.

—
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APPENDIX 10-3

SAWMILL LOG INPUT BY SPECIES, WEST MALAYSIA, 1965

(cubic tons)

Nationwide Pahang

Volume Percentage of Volume Percentage of

Species total input total input
HEAVY HARDWOODS

Merbau 23,308 1.5 2,362 1.0
Balau 67,592 4.4 6,086 2.6
Giam 179 0.1 152 0.1
Keranji 2,478 0.2 o -
Merbatu 280 - l/ - &
Kekatong 141 - - =
Membatu 893 0.1 52 -
Penaga 12 - - =
Tembusu 211 - 4 -
Resak 2,329 0.2 386 0.2

98,023 9,044

MEDIUM HARDWOODS

Kempas 56,695 3.7 5,014 2.1
Keruing 257,251 16.9 63,689 26.8
Mengkulang 36,866 2.4 11,117 4.7
Kelat 3,196 0.2 2 -
Tualang 2 147 0.2 164 0.1
Simpoh 2,838 0.2 19 -
Jelawai 276 - 8 -
Kasai 1,800 0.1 3 -
Keladan 1,153 0.1 964 0.4
Keledang 1,430 0.1 205 0.1
Kulim 195 0.1 25 -
Hengas 43 - = "
Petaling 28 - - -

365,466 81,210

1/ ienotes less than 0.1 per cent.
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AFPENDIX 10-3

— Nationwide Pshang
Volume FPercentage of Volume Percentage of
Species total input total input
LIGHT HARDWOODS

Bintangor 8,927 0.6 238 0.1
Durian 7,027 0.5 454 0.2
Jelutong 27,368 1.8 3,813 1.6
Dark ned Meranti 222,344 14.6 38,440 16.2
Light Hed Meranti 467,166 30,7 66,303 27.9
White Meranti 9,828 0.6 659 0.3
Mersawa 34,468 2.3 2,455 1.0
Yellow Meranti 51,744 344 4,668 2.0
Nyatoh 21,065 1.4 7,502 3.2
Sepetir 18,293 1.2 682 0.3
Kedondong 6,167 0.4 72 -
Mata Ulat 2,896 0.2 - B
Melunak 1375 0.1 31 -
Medang 7,287 0.5 178 0.1
Penarahan 2,192 0.1 28 -
Sesendok 1,849 0.1 - -
Merawan 5,464 0.4 676 0.3
Kembang Semangkok 12 - - -
Mempisang 759 0.1 119 0.1
Pelong 858 0.1 - -
Machang 1,287 0.1 - -
Terap 5 - - -
Kungkur 164 B 3 -
Petai 78 - = -
Karas 44 - - -
Pulai 184 - - -
Ara Berteh 141 - - =
Terentang 3:323 0.2 - ~
Geronggang 52305 0.3 _36_ .

907,620 126,357

Total: 1,371,109 216,611
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APPENDIX 10-4

OTHER FOREST PRODUCTS

A. CHARCOAL

Species in present use: Mangrove

Species being tested: Rubber and inland forest species similar to
those in use at Iligan in the Philippines.

Market size, 1965-1980 (thousands of long tons):

Domestic
Year Consumption Exports Total
1965 224 4 228
1970 368 25 393
1975 411 40 451
1980 460 : 50 511

B, POLES AND PILING

Characteristics of market: Export small and declining; domestic
market could be increased by acceptance of
treated round power or telephone poles.

Market size, 1965-1980 (thousands of cubic tons):

Year Domestic Consumption
1965 70
1970 80
1975 93
1980 107
C. FUELWOOD

Characteristics of market: Price too low to justify export, domestic
needs generally filled hy small
entrepreneurs. Replacement fuels such as
charcoal, Butane, and oil are now readily
available. Jengka Triangle settlers would
need about 20,000 cubic tons per year,

% easily supplied from logging waste and
clearing operations.

Market size, 1965-1980 (thousand of cubic tons):

Year Domestic Consumption
1965 900
1970 984
1975 1,138
1980 1,316

(Contd.)
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APPENDIX 10-4
D.  PARTICLE BOARD

Characteristics of market: Particle board has gained rapid acceptance
in Europe, the U.S., and Australia, but not
yet in Malaya and Singapore. A
prefabricated house that incorporates
particle board is in use in other parts of
the world, but has not yet been introduced
into Malaysiaj; such a house could result
in a considerable market.

Market size, 1965-1980 (millions of square feet, 3/16-inch basis):

Year Domestic Consumption
1965 1
1970 3
1975 T
1980 13

E.  FIBREBOARD

Characteristics of market: No fibreboard is manufactured in Malaya but
the demand for imported fibreboard showe
steady growth. Hardboard and plywood
compete, but softboard or insulation board
is more likely to compete with new sizes of
wood wool construction boards than with

Plywood.
Market size, 1965-1980 (millions of square feet, 3/16-inch basis):
Year Domestic Consumption
1965 32
1970 50
1975 67
1980 89

F.  PAPER

Characteristics of market: Supplied mostly by imports, some by local
pProduction. Only newa? int has a very large
market, but newsprint _7 cannot be easily
manufactured from the short-fibred species
that grow in Malaya. Development of a pepar
industry based on rubber wood and
agricul tural residues might provide
exportable volumes eventually.

Market size, 1965-1980, domestic only (thousands of long tons):

Yy Newsprint is the only homogeneous class of paper shown. '"Other Paper
and Board", for example, includes cardboard, filter paper,

containerboard, and so on, (Contd.)

102

—



APPENDIX 10-4

Printing and Other Faper
Year Total Paper Writing Newsprint and Board
1965 150 Y - - -
1970 156 22 33 n
1975 213 66 39 108
1980 285 84 45 156

1965 paper consumption was not recorded by the classes shown for

the other years.
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APPENDIX 10-5
LOGGING EQUIPMENT LIST

Number
Item Needed
Felling
Chainsaws. 36
Skidding
Caterpillar D6C or equivalent, crawler tractor
with integral logging arch. 10
Loading
Caterpillar 977H track-mounted front-end
loader, or equivalent. 2
Hauling
200,000 1bs. GVW off-highway truck, Kenworth 849
or equivalent. 4
53,000 1lbs. GVW highway truck, Commer CC-15 or
equivalent. 8
Preload trailers for above trucks. 12
Unloading
Log stacker, FWD, Le Tourneau, or equivalent. 1
Caterpillar 966B, wheel-mounted front-end
loager, or equivalent. 1
Hoad construction
Caterpillar DBH bulldozer, or equivalent. 4
Caterpillar D6C or equivalent. 2
Caterpillar 14 grader or equivalent. 1
Sheepsfoot roller. 1
Grid roller. 1
10-cubic-yard dump truck, Commer CC-15 or
equivalent, 20
Caterpillar 933F track-mounted front-end
bucket loader, or equivalent. 1
(Contd.)
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APPENDIX 10-5

e Number
Needed
Quarrying
Rock crusher capable of 200 tons per
hour output. 1
Self-propelled, track-mounted drill. 1
Compressor. 1
Northwest 80D Shovel loader or .
equivalent. 1
Caterpillar 769 off-highway dump truck,
or equivalent. 1
Caterpillar 966B or equivalent. 1
Road maintenance
Caterpillar 12 grader or equivalent. 1
Administration
Maintenance shop -
Warehouse for parts -
Land Rover or equivalent. 4
Crew busses. 2
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APPENDIX 10-9
LOGGING ADMINISTRATIVE STAFF

Total Annual

Position Number Salary
(M$)

L y
ogging supervisor 1 120,000
Road construction supervisor 1 50,000
Forest engineer 1 37,500
Surveyors 8 60,000
Side foremen 2 16,000
Falling supervisor 1 8,000
Base radio operator 1 6,000
Office manager 1 9,000
Clerks 3 18,000
Parts warehouseman 1 7,000
Master mechanic 1 50, 000
Fuel station attendant 2 10,000
Draftemen 3 25,000
Personnel manager 1 15,000
Guards 6 30,000
Total 33 461,500

l/ Foreign staff assumed initially
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APPENDIX 10-12

SAWMILL EQUIPMENT AND PLANT

Item Initial Cost
(M$)
Sawmill equipment delivered at site 800,000
Planer 60,000
Moulding equipment 30,000
Lift trucks (2 needed) - 120,000
Kilns 200,000
Drying sheds 200,000
Fire protection 50,000
Treatment plant 92,000
Wiring and piping 75,000
Site preparation 50,000
Conveyor systems 120,000
Buildings | 340,000
Hog : 50,000
Construction labour 400,000
Trucks (7 needed) 266,000
Equipment and facilities shared with plywood plant:
50% of power station 500, 000
boiler 150,000
office building 25,000
repair shop 60,000
log deck and cut-off saw 65,000
Contingencies (10%) 365,000
Total 4,018,000
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Year

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978

SAWMILL CAPITAL INVESTMENT

APPENDIX 10-14

(M$ Millions)

Fixed Capital

Lift
Mill  Trucks
1.8 e
1.8 0.1
- 0.1
3.6 0.2

Highway
Trucks

0.1
0.2

0.2

0.2

0.7

115

Total

1.8
2,0
0.2

0.1
0.2

0.2

45

Total

1.8
345
1.7

0.1
0.2

745



APPENDIX 10-15

FLYWOOD FACTORY EQUIFMENT AND PLANT

Item

Veneer and panel-meking equipment, delivered
at site

Lift trucks (2 needed)
Highway trucks (5 needed)
Site preparation
Building
Construction labour
Steaming vats
Equipment end facilities shared with sawmill:
50% of power station
boiler
Office building
repair shop
log deck and cut-off saw
Contingencies (15%)

116

Initial Cost

(M$)

2,200,000
60,000
190,000
50,000
340,000
400,000
100,000

500, 000
150,000
25,000
60,000
65,000
621,000

4,761,000




APPENDIX 10-16
PLYWOOD FACTORY MANNING TABLE

Number of men Wages per man Total

Category 1 shift 3 shifts PFer Per year Annual Wages
M$) (Mlj

Green End

Barker operators 1 3 12 3,600 10,800
Lathe spotters 4 8 9 2,700 21,600
Lathe operators 2 4 24 7,200 28,800
Green veneer clippers 6 12 12 3,600 43,200
Offbearers 4 8 6 1,800 14,400
Dryer and Veneer Prep.
Dryer feeders 6 18 6 1,800 32,400
Dryer offbearers 5 18 6 1,800 32,400
Dry veneer clippers 1 3 8 2,400 7,200
Taping machine
operators 2 6 8 2,400 14,400
Splicer operators 4 12 8 2,400 28,800
Patch crew 4 12 8 2,400 28,800
Graders s 6 9 2,700 16,200
Lift truck operators 1 3 9 2,700 8,100
Gluing and Panel Mfg.
Glue rustlers 1 3 8 2,400 7,200
Glue mixers 1 3 8 2,400 7,200
Glue spreader crew 4 12 8 2,400 28,800
Clean-up 2 6 8 2,400 14,400
Cold-press operators 1 3 9 2,700 8,100
Hot~press operators 1 3 9 2,700 8,100
Quality control 2 6 9 2,700 16,200
Sander operators 2 6 8 2,400 14,400
Panel patching 4 12 8 2,400 28,800
Panel Sizers 1 3 9 2,700 8,100
Graders 2 6 9 2,700 16,200
Export preparation 4 12 8 2,400 28,800
Lift truck operators 1 3 9 2,700 8,100
Maintenance
Mechanics 3 7 12 3,600 25,200
Electricians 2 6 12 3,600 21,600
Parts clerk 1 1 9 2,700 2,700
Knife grinder 1 1 8 2,400 2,400
Peeler Core Sawmill
Sawyers 4 4 9 2,700 10,800
Offbearers & stackers 6 6 8 2,400 14,400
Highway truck drivers 5 10 16 4,800 . ol nd
Total 91 226 606,600
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APPENDIX 10-17

PLYWOOD FACTORY CAPITAL INVESTMENT
(M$ Millions)

Fixed Capital

Lift Highway Working

Year Factory Trucks Trucks Total  Capital Tetal
1967 2.2 - - 2.2 - 2.2
1968 2.2 0.1 0.1 2.4 1.6 4.0
1969 - - 0.2 0.2 1.6 1.8
1970 - - - - - -
1971 - - - - - -
1972 - - 0.1 0.1 - 0,1
1973 - - 0.1 0.1 - 0.1
1974 - - - - - -
1975 - - - - - -
1976 - - 0.1 0.1 - 0.1
1977 - - 0.1 0,1 - 0.1
1978 - - - - - -

4.4 0.1 0.7 5.2 3.2 8.4
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AFFENDIX 10-18

PREFABRICATION EQUIPMENT AND PLANT

(M8)
Precutting
Building 100,000
Joinery Equipment 25,000
Site preparation 25,000
Construction labour 50,000
Lift trucks 30,000
Contingencies (10%) - 23,000
Assembly
Building 60,000
Site preparation 20,000
Construction labour 30,000
Lift trucks 30,000
Contingencies (10%) 14,000
Administration
Office Building 10,000
Total 417,000
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Category

Precutting

Machine
oparatorq

Helpers

Lift truck
driver

Foreman

Assembly
Carpenters
Foremen

Lift truck
driver

Erection
Carpenters

Foremen

Total

APPENDIX 10-19

PREFABRICATION PLANT MANNING TABLE

Number of Men

12

45

50

126

Per Day Per Year

120

Wages per man

(M$)
9 2,700
8 2,400
9 2,700
24 7,200
8 2,400
24 7,200
9 2,700
8 2,400
24 7,200

Total

Annual Wages
(M$)

16,200

28,800

2,700

7,200

108,000

36,000

2,700

120,000

36,000

357,600




APPENDIX 10-20

PREFABRICATION PLANT CAPITAL INVESTMENT
(M$ Millions)

Fixed Capital

Lift Working

Year ~ Plent  Truck  Total  (Capital  Total
1967 0.2 - 0.2 - 0.2
1968 0,1 0.1 0.2 0.5 0.7
1969 g - S 0.4
1970 X i - i o
1971 4 = 3 . %
1972 - 0.1 0.1 - 0.1
1973 b i ; : %
1974 : x . " !
1975 % * 5 4 i
1976 > - & 1 ik
1977 i 0.1 0.1 . 0.1

0.3 0.3 0.6 0.9 1.5
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APPENDIX 10-21

ADMINISTRATIVE STAFF FOR FOREST INDUSTRY
MANUFACTURING OPERATIONS

Position Salary per annum
(M$)
General Overhead
Manager 200,000 (includes travel, housing,
Office Fersonnel (10) 50,000

Plywood Plant

Manager 100,000 (includes travel, housing,
Assistant Manager 50,000 (includes travel, housing,
Quality Control Supervisor 20,000
Assistant Quality Control 16,000
Foremen (9-3 per shift) 144,000
Sales Manager 100,000 (includes travel, housing,
Salesmen (2) 100,000 (includes travel, housing,
SAWMILL
Manager 80,000
Foremen (3) 45,000
Sales Manager 70,000
Salesmen (2) 70,000

Prefabricated House Plent
===_ooracated House Plant

Manager 12,000
Sales Manager 10,000
Salesman 8,000
Bookkeeper 5,000
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AFPENDIX 11

CROP SELECTION AND AGRICULTURAL LAND USE

RICE AND SECONDARY CROPS

Table 1 Rice Consumption in West Malaysia

Table 2 Local and Imported Rice Prices 1961-1965
Table 3 Prices in Manila Hemp 1956-1963

Table 4 Comparison of Crop Profitability

COST AND HEVENUE DATE
Table 1 Revenue and Variable Costs - 0il Palms

FLDA Smallholder

Table 2 Revenue and Variable Costs - 0il Palms
Independent Smallholder

Table 3 Revenue, Cost and Gross Margin Maturity
(year 10) - 0il Palms

Table 4 Labour Requirements - 0il Palms

Table 5 'On Farm' Cost during Planting and
Immature Period - 0il Palms

Table 6 Hevenue and Variable Costs - Rubber
(budgrafted) FLDA Smallholder

Table 7 Revenue and Variable Costs - Rubber
(budgrafted) Independent Smallholder

Table 8 Revenue, Cost 2and Gross Margin at
Maturity - Ruboer (budgrafted)
Table 9 'On Farm' Cost during Flanting and

Immature Period - Rubber (budgrafted)
Table 10 Labour Requirements - Rubber (budgrafted)

Table 11 Revenue and Variable Costs - Rubber
(Clonal Seedling) FLDA Smallholder

Table 12 Revenue, Cost and Gross Margin at
Maturity (year 10) - Rubber
(Clonal Seedling)

Table 13 Labour Requirements - Rubber
(Clonel Seedling)

Table 14 Revenue and Variable Cost - Rice

(Contd.)
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AFPENDIX 11

CROP SELECTION AND AGRICULTURAL LAND USE (Contd.)

Fage
COST AND REVENUE DATA (Contd)
Table 15 Revenue Cost and Gross Margin - Rice
(double cropped)

Table 16 Revenue Cost and Gross Margin - Rice
(single cropped)

Table 17 Labour Hequirements - Rice

Table 18 Revenue, Cost and Gross Margin -
Tapioca

Table 19 Revenue, Cost and Gross Margin -
Manila Hemp

Table 20 Revenue, Cost and Gross Margin
Freshwater Fisn

Table 21 Revenue, Cost and Gross Margin
Bananas

Table 22 Revenue and Variable Costs - Secondary
Crops
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APPENDIX 11 - 1

RICE AND SECONDARY CROPS

Rice - Market Prospects

West Malaysia has never been self sufficient in rice and local
production at present accounts for about 55 per cent of consumption.
Recently, development of rice production has been accelerated to
lessen dependence on overseas supplies in the face of a rapidly increas-
ing population. Although locally produced rice is supported by price and
quality controls, imported rice has always commanded a premium because
of its superior quality.

Demand - Consumption of rice during the period 1959 - 64 rose at
an average rate of 3.7 per cent per year (Table 1). This compares with
an annual population increase of about 3.1 per cent. Assuming future
annual increases in rice consumption of 3.0 per cent in West Malaysia,
consumption in 1970 is estimated at about 1.0 - 1.1 million tons, rising
1.5 million tons in 1980. By 1980, consumption can be expected to be
increasing by about 50 - 55,000 tons a year.

Supply - Nearly half present supplies of rice are imported,
mainly from Thailand and Burma. Local production is approximately
500,000 tons per year, based on about 750,000 acres of rice land.
Although double cropping has been increasing rapidly in recent years it
8till forms an insignificant proportion of the total area and in the
1963-4 season only 50,000 acres, or about seven per cent of the total
rice land was double cropped. Recent trends show increases in double
eropping of 4-10,000 acres annually.

Over 550,000 acres of rice land is at present under irrigation and
it should be possible to make substantial inoreases in the double
Cropped acreage.

Even with improved yields, past performance suggests a maximum
&nnual inocrease in West Malaysia rice production of 6,000 tons. Large
8reas of new lands would have to be developed to irrigated padi, if
. domestig production is to keep pace with increases in local demand.
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Table 1 -~ Rice Consumption in West Malaysia !

(000 tons)
1959 1960 1961 1962 1963 1964
Local Production 373 478 523 494 563 462
Nett Imports i/ 360 357 316 288 389 402
Apparent Consumption 733 835 839 782 925 864
% Increase per annum 14.0 - -6.8 18,0 <6.6
: Average 3.6

l/ No allowance has been made for changes in levels of stocks.
Sources Statistical Digest of Ministry of Agriculture, 1965.

Jengka Production and Future Rice Supply - It would be theo-
retically possible to grow rice on about 21,000 acres of land in the
Jengka Triangle. This would produce about 25,000 tons of rice a
Year, equal to less than 2% of the estimated rice consumption in
West Malaysia in 1980. Consequently production from Jengka, even
if all possible rice growing areas were planted to rice, should
have no effect on local rice supplies and prices,

Prices -~ Rice prices in the last 4-5 years have remained
relatively steady, or hav: even tended to fall (Table 2).

Table 2 - Local and Imported nice rrices .961-1965

(M$ per ton) (Part)
1961 1962 1963 1964 1965

Import Price
Av. 0.i.f, (Milled whole)404 450 429 409 420
Wholesale Price

Thailand 100% 516 563 541 516 536
Local Kedah No, 1 443 486 469 453 444

The average import price for the period 1961-65 is just over
$420 per ton; compared with the wholesale price for local rice of
nearly $460 per tony it is assumed that these prices will

continue in the long term and remain fairly constant.
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Rice - Cultivation

There is detailed and well documented information available on
rice culture in West Malaysia and further studies by the Department of
Agriculture are in progress. The importance which rice has achieved in
smallholder farming has led to the assembly of much field experience as
well.

The gross area of land suited to the cultivation of rice although
extensive, mainly occupies the many valley floors and small swamps in
the Triangle., Hence opportunities for extensive development are few.
There will be suitable sites where individuals or small groups will
grow rice as a subsidiary activity, particularly on otherwise unused
land in rubber and oil palm areas. The extent to which this will be
possible can only be determined when the jungle is removed and the
extent of main crop planting can be assessed.

Seed and Nurseries - At present recommended rice varieties for
Jengka are Serendah Kuning 60 on riverine lands and Milek Kuning
elsewhere.

Maintenance - The following quantities of fertiliser are re-
commended in Pahang for application to rice after planting out:

Basic dressing Sulphate of Ammonia 30 1lbs. per acre

Rock Phosphate 115 1bs, per acre
Muriate of Potash 25 lbs, per acre
A top dressing of 55 lbs, per acre of Urea is also recommended.

Work inputs for the maintenance of rice fluctuate sharply; trans-
Planting and harvesting make the greatest demands on available labour.
Bird control and weeding create further peak labour demands. It would
be in the interests of smallholders that their efforts in the main crops,
rubber or oil palm, are not diverted by the attractions of traditionally
important but significantly less profitable enterprisz. It may be necess-
ary to regulate the acreages allocated to settlers for rice planting.

Yields - Evidence available from existing rice areas near Jengka
indicates that under trained supervisors, small areas will yield about
2,000 1bs, per acre. Double cropping would substantially increase yields
and two periods in the year lend themselves to this practice; the first
between April and November, the second between October and March. A%
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present, however, the major floods experienced in December are an f
obstacle. If, during development in Jengka, river and stream control and
maintenance reduces this risk it may be possible to introduce a system

of double cropping in some areas. Nevertheless it is not expected that
complex and expensive water control systems will be developed for rice
growing.

Tapioca - Market Prospects

Production of tapioca is largely on a smallholder basis in West

Malaysia and the area under production appears to be affected by changes
in price. Production as a cash crop is estimated to be of the order of
250-350,000 tons a year.

Little information is available on future trends in demand, and
it is not possible to assess accurately the acreage that could be grown
in the Jengka Triangle and disposed of at ruling prices. Tapioca con-
sumption is associated with very low income groups and therefore in-
creases in demand as income per head rises are likely to be very low.
In view of this, it is likely that acreages in Jengka which would in-
orease total output of tapioca as a cash crop by more than 10% could
only be disposed of at less than expected price levels.

1963 factory prices coincided with a period of high prices of
all tapioca processed products and resulted in a price M§36 per ton of
roots 'in-factory'. The 1964 unprocessed price of M$§25 per ton was the
lowest experienced over the last five years and was some 30 per cent
below the 1963 peak and some 20 per cent below 1962 price levels. Given
small acreages in Jengka it is assumed that M§25 - 36 per ton of roots
will be the low - high range of in-factory prices, with an expected un-
processed price of $30 per ton.

Tapioca - Cultivation

Tapioca is tolerant of a wide range of soil conditions, although
it cannot withstand water-logging. It is therefore suited to many parts
of Jengka, provided that conservation measures are introduced where it
is grown on steep slopes. Selected varieties are now under test and
material from the more successful could be bulked for distribution in
Jengka. This would be preferable to drawing supplies from less reliable
sources which may only offer mixed varieties.
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Maintenance - Tapioca makes heavy demands on soil nutrients. The
replenishment of these losses therefore becomes an important factor to
the smallholder if his land is to remain in production. Although
definitive recommendations for fertiliser applications are not yet avai-
lable it is estimated that a yield of 9 tons of tapioca per acre removes
130 pounds of nitrogen, 60 pounds of phosphorous and 110 pounds of
potash., Confirmation of the levels of fertiliser needed for Jengka
soils will be desirable.

From the smallholder viewpoint the low labour requirement is one
of the advantages of growing tapioca. During the whole of its produc-
tive cycle it requires no more than 30 man/days per acre of which 12
days are employed in harvesting.

Manila Hemp - Market Prospects
World supplies of Manila hemp, which is used predominantly for

manufacture of marine cordage, are dominated by production in the
Philippines. Supplies from this source accounts for well over 90 per
cent of world output.

Future demand for Manila hemp will be determined by the extent to
which synthetic substitutes can be improved. Some technical advantages
lie with both the natural and synthetic products.

World production of Manila hemp during the last 15 years has re-
mained relatively constant at 110,000 - 130,000 tons per year, although
overall demand for marine cordage has tended to rise. Future demand
prospects are therefore uncertain because of compe tition from synthetic
substitutes. Accordingly large scale increases in production are un-
likely to find a ready market.

Prices - The range in Manila hemp prices due to differences in
quality is greater than any year to year fluctuation. It is likely
that higher quality fibres will be the most resistant to price compe-
tition from synthetics.

Malaysian hemp has commanded a relatively stable price over the
Period 1956 - 1963 at between M$1,300 - 1,400 per ton of fibre (Table
3)e This compares well with general world prices, but applies to a very
small level of output. In the last two years prices have risen sub-
stantially and in 1964 - 1965 were around M§1,500 for Malaysian fibre.
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Table 3 - Prices of Manila Hemp 1956-63 !
(M$ per ton) !

Average
of
1956-8 1959 1960 1961 1962 1963
c.i.f. Europe (converted) 920 1290 . 1270.. 955 938 1117
Malaysian Export 1305 1433 1243 1430 1390 1380

Source: F.A.0. Yearbook and Malayan Trade Statistics

However, in view of possible reduction in quality of fibre produced in
Jengka and to make more allowance for the effect of competition from
synthetics in the long run, the expected price has been assumed as
$1,200 per ton of fibre f.o.b,
Manila Hemp Cultivation

Although a very small acreage of Manila hemp is grown in Malaysia

as a whole, there are several aspects of its production which suggest
its suitability as a smallholder crop. It has a wide tolerance of soil
conditions provided that there is free drainage, and it can be grown on
steep slopes such as are found in the agricultural areas of Jengka pro-
vided that cover crops are planted; within 18 - 24 months it has
established its own ground canopy.

Establishment and Maintenance - Planting is a simple operation for
which material is available to satisfy reasonable demands until supplies
could be built up in Jengka. Setting out and planting absorb about
eight man/days per acre.

Maintenance consists of weeding and disease control. Both make
small demands upon growers' time and require a total of about 15 maq/
days per acre in the first year. By the third year only occasional slash-
ing of weeds is necessary. Regular fertiliser applications are required
in view of the large quantities of plant material removed at harvesting.
Although a rate of about 3 cwt,per acre per annum of mixed fertiliser
containing nitrogen, phosphorus and potash is used elsewhere, precise
requirements for Jengka soils would need to be established.

Harvesting - For each harvesting round (every 4-5 weeks) one acre j
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can be cut by one man, supported by three strippers who remove the crude
fibre material from the cut stems. As the fibre in the standing plant
does not deteriorate, harvesting intervals can be varied according to
the demands of other crops or to throughput of the processing plant.

The crude material is bulky and transport is required from field
to factory.

Yields of stems obtained in BEast Malaysia are as follows:

lst year 19 tons per acre equivalent to 0.4 tons fibre

2nd year 63 " v " " "6,9 M "
3rd year 43 M mo wess i g AR R
4th year 36 " " " " " 3.9 "
5th yeax 2540 =9ui. [# " " " 4.4 M "

Thereafter yields decline by some 3 tons per acre per year. The
early achievement of a peak yield followed by a lesser peak suggested
that there may be a place for Manila hemp in an intercropping system.

Processing - Small scale fibre extraction requires only 3 opera-
tors and processes about 360 pounds of fibre per day or 4 tons per
month. One machine is capable of handling the production of about 50
acres. The smallness of such a unit, which can operate independently,
lends itself to use in small villages.

Freshwater Fish - Market Prospects
Fish is an important source of prot‘ein and demand is expected to

rise strongly as fnoome per head rises. An annual increase in con-
Sumption of over 6 per cent per year could be expected over the next
two decades. Further evidence of the strong demand for fish is in the
rapid increases in tonnages of fish landed and the firmness of retail
Prices over the last five years.

Most of the fish consumed in Malaysia are sea fish. Before 1358
tonnages landed remained relatively constant at around 110 - 120,000
tons annually. Between 1959 and 1964 landings rose to 192,000 tons, an
verage annual increase of 10 per cent, although in 1963-64 the increase
In landings was reduced.

There is evidence that further inoreases in landings of sea fish
T8y become progressively more difficult to achieve and local consump-
tio.n of fresh water fish is expected to rise as demand outpaces the
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supply of sea fish. If in fact a shortage of sea fish develops Jengka
in its inland situation appears particularly suited to becoming a market
for fresh water fish.. For an ultimate population of about 100,000 per-
sons, consumption of fish could be of the order of 1,200 tons annually,
In terms of fresh water fish, this would require some 2 - 4,000 acres of
fish ponds.

In the period 1963-1964 when only a 4.5 per cent increase in
tonnage landed was achieved, increases in retail prices were experienced,
In view of the strength of the market, values of fish which could be
produced in Jengka have been based on current retaill prices. The
weighted average retail price for the three recommended varieties,
Tilapia sp., Lampam Jawa (Puntius javanious), and Grass Carp
LCtenoggggxgggdon idellus) is at present M§0.90 per kati and will be
the expected price over the planning period.

Freshwater Fish Cul ture

: Investigations into the culture of freshwater fish are under-
taken at the Tropical Fish Culture Research Station, Malacca.
Sufficient information is available to warrant the introduction of
fish ponds into the later phases of Jengka Development programme as &
supplementary activity.

Fishpond Development - Many tributary valleys occur throughout
Jengka, particularly in the northwest and southeast, these provide

favourable site conditions for fish pond construction. It is esti-
mated that in most areas there are at least 12 fishpond sites per square
mile. More precise determination of the numbers of suitable sites and
hence the significance of fish culture can only be established when

the jungle is cleared.

Selected sites may be developed quickly by heavy equipment when
it is conveniently available, or by hand excavation. Construction by
hand will require approximately 200 man days per acre of pond. Total
costs per acre are estimated to be approximately M$1,800. This will
provide scope for group activity by smallholders and the work could
conveniently be fitted into the period of primary crop maintenance
when labour demand for those crops is not high.

Fish Production - A regular supply of fingerlings of hybrid
Tilapia or Lampam Jawa would have to be arranged on behalf of small-
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holders. Grass Carp which are also suitable for stocking, may be used
but as they do not breed under Malaysian conditions; fry will need to
be imported from Hong Kong.

An initial application of about one ton per acre of lime will be
necessary. Thereafter monthly or bi-monthly application of super
phosphate will be needed at the rate of 5 - 4 cwts, per annum. These
tasks will consume negligible proportions of smallholders' time.

Yields of 1200 1lbs, of fish per acre per annum are now being
obtained from smallholder ponds supervised by trained fisheries staff.
It is reasonable to assume that similar yields will be obtained by
settlers in Jengka.

Bananas - Market Prospects

The potential of bananas as a cash crop for Jengka depends
almost entirely on the establishment of an efficient system of
handling marketing and distribution. This is particularly critical
in considering the potential of export markets. These appear to be
sufficiently attractive to warrant further detailed investigation
into all aspects of marketing and distribution.

Export - Demand - Japan with its rapidly rising incomes pro-
vides a large and expanding market in fruit and in particular
bananas.Estimates of present banana consumption range from three
quarters to one million tons annually. Based on present trends,

consumption of bananas in Japan should rise by 30 - 35,000 tons a
Year,

In view of the large annual increase in Japan's consumption,
the potential tonnage that Malaysia could export is probably sub-
stantial. Recently, for example, FLDA were offered a contract to
supply up to 60,000 tons of bananas for export to Japan at an 'ex
farm' price of M$§55 per ton. This could be produced on 8,000 areas,
using expected yield levels of T4 tons per acre. The price offered
is a low one compared with current Japanese banana import prices and
Probably is based on the poor past performance of Malaysian exporters
in terms of fruit loss during shipment.

Domestic Demand - The demand for bananas within Malaysia is
limited as far as Jengka is concerned to the urban areas in and around
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Kuala Lumpur and to the Triangle proper. If present producers continue
to supply the existing market adequately as they now do, the domestic
market potential outside the Triangle appears insignificant.

Within the Triangle; for an ultimate population of about 100,000
persons, the total consumption of fruit can be expected to be around
4,500 tons. If 50 per cent of this is consumed as bananas, about 300
acres would be sufficient to provide for the entire population. All of
this acreage can be expected to be developed by the settlers on their
individual houselots.

Prices -~ The levels of prices now offered tend to reflect levels
of efficiency in distribution and marketing rather than any other
market factor. It is significant that the Japanese import price is
three times the present Malaysian export price., This would suggest
that there should be substantial returns to organizing an efficient
system of sea transport which ensures minimum loss in terms of bad
fruit. The technical problems of transporting bananas from Jengka to
Japan will require a high degree of managerial efficiency, but the
increased income both to the farmer and the econemy should well
Justify it. Given this level of efficiency an f.0.b, price of $250
per ton should be feasible. Given a Japanese import price of M$470
per ton this allows M§220 per ton for losses en route and shipping
charges. The expected f.o.b, price is taken as M$150 per ton which
is similar to recent prices of bananas into and out of Singapore.
M$100 per ton f.o.b. has been taken to demonstrate the effect of a
fall in price on profitability.

Bananas - Cultivation

Although critical performance d&ta for conditions similar to
Jengka are not available, field observations and recordings were made
during this study to supplement current information on which to assess
the crops in the smallholder context. Bananas are grown both separately
and as an intercrop, particularly with young rubber, although on a small
scale.,

The widespread popularity of bananas depends greatly upon their
acceptance as a food and their small demands upon labour and skill.

On these grounds they have a claim for inclusion in planning for Jengka.
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Planting material - Suckers and corms are usually supplied from

areas where bananas are cultivated extensively. As these sources in-
clude a mixture of varieties, selected material would have to be mul-
tiplied to meet Jengka demands. Three varieties of the thirty re-

corded in Malaysia are popular - Pisang Rastali, Pisang Mas and Pisang
Embun. The two former varieties are less acceptable in overseas markets
than Pisang Embun. Thus if market opportunities and marketing organisa-
tion are adequate to support expansion of banana production, a carefully
controlled nursery programme would be necessary, through which growers in
Jengka would be supplied with suitable export varieties.

Maintenance - Recommendations have been published in West
Malaysia covering the msin features of field maintenance including
spacing, planting, manuring and desuckering.

These operations are estimated to occupy 86 ma.n/deya of labour
per acre in the first year of production. In the second and third
years however, this falls by seventy five per cent to 21 ma.n/days per
acre. In these years therefore, there is little or no competition for
the smallholders' time between bananas and the main crop.

Bananas are relatively free from disease in Malaysia. Occasional
instances of Panama disease have been recorded but without serious
effect, More widespread and intensive cultivation might lead to more
serious outbreaks.

Marketing - When large scale banana production for export markets
is embarked upon considerable skill in timing and organisation of
harvesting and dispatch of bunches is necessary. This type of organisa-
tion has not been required in Malaysia in the past because exports have
been on a very small scale. If export markets can be tested success-
fully and continuous demand assured, FLDA settlement schemes afford
good opportunities for developing the skilled organisation which export
of bananas demands.

Yields - Evidence of yield is variable, Field observations indi-
cate that Pisang Rastali may produce from 3 to 4% tons per acre per
Jear; Pisang Mas from 3 to 4% tons and Pisang Embun, already noted the
Most suitable export variety, from 4% to 9 tons.

Profitability of Rice and Secondary Crops
The profitabilities of the secondary crops discussed above have
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been calculated on a comparable basis to oil palm, and rubber. Most of
them are annual crops or perennial crops with short periods of immaturity, |
However, their gross margins have been discounted at similar interest |
rates over a 25 year period and are shown in Table 4. The bases for
these comparisons are given in Appendix 11-2.

Rice - Rice cultivation with its very high seasonal demand for
labour requires about one worker per acre at harvesting time. Unless
complementary seasonal employment can be found elsewhere the returns to
labour from rice farming are very low indeed being 1/5 of rubber and
1/10 of oil palm, and compared with oil palms and two types of rubber.
Rice cultivation, even if irrigated and double cropped, is clearly in-
ferior to oil palm and rubber. While the area of competition of these
crops is limited to lowlying or swamp land, the small additional costs
of drainage for oil palm, or even rubber ($100 per acre) still leaves
rice as clearly the least profitable crop.

Tapioca - With the exception of single cropped rice tapioca
appears the least profitable crop at low rates of interest. However
its small capital requirements make it preferable to double cropped
rice at interest rates in excess of T per cent. However, this crop
should be given low priority unless prices and yields improve sub-
stantially.

Manila Hemp - Although less profitable at the level of prices
expected than bananas or fish, Manila hemp has some advantages. It is
a non-perishable crop consequently it does not require a highly
sophisticated system of distribution and marketing. It has a relatively
simple technique of processing which would be suitable for production
in small units and is a relatively simple crop to grow. Further in-
vestigation will be necessary to discover markets.

Fish - Given that the volume of output does not exceed the demand
from within the Triangle and its surrounding area, fish cultivation
appears highly profitable from the limited data available. If the
settler constructs his own pond the activity has a high priority in
terms of its contribution to development. It has a further advantage in
that, being relatively labour intensive during the initial years of con-
struction, it provides employment for unused settler labour during the
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years immediately prior to tapping, or harvesting the primary crops.
Bananas - Bananas appear highly profitable. In fact at expected
price levels this crop is more profitable than oil palm. However, it
is very doubtful at present whether marketing facilities are available
to transport bananas in bulk to the port of shipment in condition to
achieve the expected price though small quantities could be sold at
the expected price level of M§150 per ton f.o.b. Being a highly
perishable product, the price offered is critical. This can be seen
by the substantial fall in profitability which takes place were the
price to fall to the low level projected in Table 4. The key to
achieving the higher price level lies in an efficient system of
marketing and transportation. While it is possible that this can be
achieved in the future, at present large scale development under
bananas for urban markets or a port outside the Triangle is un-
likely to achieve the price levels which could be obtained with
small scale production.
The crop is more profitable than rubber, and even oil palm at

rates of interest above 10%.
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APFENDIX 11-2

COST AND REVENUE DATA

METHODS OF ANALYSIS

Gross Margin

Comparisons of the relative profitabilities of the range of crops
selected for Jengka present a number of problems. In identifying the
true contribution of each crop to development all expenditures and
resources which would be made and used, irrespective of the cropping
pattern chosen, must be ignored. The gross revenue earned by the erop
has been established by valuing the expected yield at the price to the
economy, (or to the farmer). Only those costs (termed "variable" costs)
vhich would occur as a result of the decision to grow that particular
crop have been deducted from the revenue. These again have been valued
at their price to the economy (or to the farmer). Thus costs of initial
land clearance, administration and infrastructure are not included. The
gross revenue, less the "variable" crop cost is termed the 'gross margin'
and is the contribution that the particular crop would make to all the
common and overhead costs of development.

Social Pricing

The values used to compare the profitabilities of the di.tf.r;nt
°rops have been those which apply to the economy as a whole; these are
termed the 'social' values. They have been used because Jengka is a
large project, employing public funds on a large scale and represents
an important part of the government's general plan for economic
development. It is possible to adjust farmer incomes by subsidies and
taxes should there be a dichotomy between the optimal pattern for the
economy and for the farmer. To ensure the best allocation of the
limited resources in the economy it is important that where possible the
true economic value of the inputs, as represented by their opportunity
cost, should be used. This requires analysis in terms of social cost
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rather than market values.

Special Assumptions

Two realistic assumptions have been made. First, that the input of
farm management would be the same for each crop and consequently can be
considered as an overhead cost. Second, that the input of farm labour
although varying from crop to crop, has a zero value. This is because
the settlers' productive capacity when used elsewhere at the margin is
80 low as to be insignificant to the economy. Consequently both the
cost of unskilled farm labour and management have been excluded from the
crop costs, and the gross margin represents the return to labour and
management as well as to land and capital.

Discounting of Revenue and 'Variable' cost and Gross Margin

To take account of the widely different production cycles and
patterns of both the perennial and annual crops selected, the concept
of discounted cash flow has been used. In using this method the gross
margins of the various crops over a 25 year period have been discounted
to the date of planting. It is very difficult to allocate a precise
cost of capital, in that the opportunity cost of capital to the economy
as a whole (or to the farmer) is not precisely known. Consequently the
gross margins have been discounted at a range of interest rates (5% 10%
15%) to reflect relative profitabilities for differing costs of capital.

In evaluating'thepmofitability of crops to the farmer an expected loan
rate of interest of 7% has been used.

0il Palm and Rubber

The following basic data are given in the tables,

Annual Revenue and Varisble Cost (Tables 1, 2, 6, 7 and 11) - The
revenue in all cases has been calculated by pricing the expected yield

in any year during the production cycle (expected yields and prices are
given in Chapter 11), Differences in price are caused by different
assumptions as to the date of forest clearance (1968, 1971 and 1974).
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The social price for both crops is the f.o.b. price.
The sum of the discounted revenue less costs(nett cash flows) for
the 25 year period is termed the gross margins for the purposes of

comparison.

Revenue, Cost and Gross Margin (Tables 3, 5, 8, 9 and 12) - The

detailed make up of the revenue at social and farm prices is shown.

The "variable" costs have been divided into two. Those costs which are
incurred once the product leaves the farm are termed 'ex farm' costs.
The 'on farm' costs (Tables 5 & 9) are those items of expenditure which
are incurred up to and including harvesting. The main fluctuations in
each stream of cost occur in the early years. These include the cost of
setting up processing facilities which are incurred 'ex farm' in the
Years immediately prior to production and the initial cost of planting
material, fertiliser and harvesting roads incurred '‘on farm'. No 'on
farm' labour has been taken into account because it is assumed that
settler labour has zero opportunity cost except for the skilled labour
required for planting. Nursery costs are included in the cost of
Planting material which is the first item of cost incurred in Year 1,

. The discount factors used assume continuous compounding of interest and
therefore provide financial equivalence between years in that income and

expenditure is incurred evenly throughout the year.

Labour Requirements

Data on labour requirements for primary crops is shown in Tables 4,
10 and 13,

Other Crops

Data on rice and secondary crops is shown in Tables 14-22,
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APPENDIX

11-2

Table 1 - Hevenue and Variable Costs - 0il palms.

(at 'Socji‘al Frices discounted to date of planting)
FLDA Smallholder

Revenue Fresent Worth of Nett
Year Revenue| Ex Farm | On Farm | Less Cost| Cash Flow discounted’@
f.o.b.| Cost Cost Nett Cash 5% 10% 5%
Flow
M$ per ‘acre b
(1971)0 106 (106) §109) 51113 2114)
1 198 (198) 194) | (188 184)
2 300 28 (328) (305; 2285) (266)
3 300 46 (346) | (308 273) | (246)
(1975)4 288 55 81 152 128 109 93
5 554 103 81 370 296 241 196
6 823 125 81 617 469 364 284
7 864 134 81 649 474 350 260 |
8 901 143 81 677 467 332 237
9 915 148 81 686 453 309 213
10 927 156 81 690 435 276 186
1 918 156 81 681 409 252 157
12 909 156 81 672 383 222 134
13 900 156 81 663 358 199 113
14 891 156 81 654 340 183 98
15 882 156 81 645 316 161 84
16 873 156 81 636 299 146 70
17 864 156 81 627 282 132 63
18 855 156 | 81 618 266 117 56
19 846 156 | .8 609 250 104 49
20 846 56 | 8% 609 237 97 43
21 837 ;e TR 600 222 84 36
22 837 156 | 81 600 210 78 30
23 837 15 1 M 600 198 72 24
24 828 156 | 81 591 189 65 24
25 828 156 81 591 177 59 18
Gross Margin 5942 3095 1658
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APPENDIX 11-2

Table 2 =~ Revenue and Variable Cost - 0il palms
(at Social Prices discounted to date of planting)
Independent Smaellholder l/

. Hevenue Present Worth of Nett
Year |Hevenue | Ex Farm | On Farm | Less Cost | Cash Flow discounted @
f.o.b. Cost Cost Nett Cash | gg 10% 15%
Flow
M§ per acre
1971-0 : 106 106 51093 (111) 114)
1 198 (198) 194)| (188 184;
2 150 28 5178) (165)| (155 144
3 150 46 196) (174)| (155 139)
4 144 27 81 36 30 26 22
5 277 51 81 145 116 94 17
6 412 62 81 269 204 159 124
7 432 67 81 284 207 153 114
8 451 1 81 299 206 147 105
9 458 74 81 303 200 136 94
10 464 78 81 305 192 122 82
11 459 78 81 300 180 11 69
12 455 78 81 296 169 98 59
13 450 78 81 291 157 87 49
14 466 78 81 287 149 80 43
15 441 78 81 282 138 7 37
16 437 78 81 278 131 | 64 31
17 432 78 81 273 123 57 27
18 428 78 81 269 116 51 24
19 423 78 81 264 108 45 21
20 423 78 81 264 103 42 18
21 419 78 81 260 96 36 16
2 | 419 78 81 260 91 34 13
25 | 419 78 81 260 91t W 10
24 414 78 81 255 82 28 10
| 25 414 78 81 255 77 26 8
Gross Margin 2319 | 1089 472

Y

Yields 50 per cent of FLDA expected yields
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AFPENDIX 11-2

Table 3 - Revenue, Cost and Gross Margin
Maturity (Year 10) - 0il palms

Social Prices Farmarfﬂg;ket Prices

M$ per acre/year

REVENUE (at expected prices)
9 tons F.F.B, yielding:-
0il 1.8 tons @ M$450/ton f.o.b. 810 810
Kernels 0.405 tons @ M$300/ton

Fa0ubs 12

32

n
-
n
n

0
N
L=l )

Less: Export duty 73%

o]
o
Ly

COST 1. (ex farm)
Marketing and Port Charges @ M$9.0
ton oil/kernels (farmer) 18 20
Freight: Triangle to P, Swettenham
@ M$15.0 ton oil/kernels
(farmer) 29 33
Processing:
Recurring @ M§7 ton F.F,.B. 63 63
Capital (M$67 ton F.F.B.)
20 years @ 12% (social) -
7% (farmer) 80 56
Transport: ex farm to Mill M$4.0
ton F.F.B. (including
harvest and collection
roads) 56 _46

2. (on farm)
Fertilizer 0.375 tons @
M$210 ton Efarmnr; 7" 79

M$190 ton (social 1
&t %

GROSS MARGIN

Return to Capital (Cost of clearing
and Land Development), farm labour,
and Management.

GROSS MARGIN: at (M$500/ton 0il)f.o.b. 73 656
(M$325/ton kernels)
at (M$400/ton 0il)f.o.b. 510 469

(M$265/ton kernels)
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APPENDIX 11-2

Table 4 =~ Labour Requirements - 0il palms

Labour Inputs

Year Year Year Year Year Year Year
1 2 3 4 5 6=10 10-25

Man Days Per Acre

Planting (inel. covers) 1
Weeding 24 24 12 7 7 T 7
Pollination 3 5
Castration 2%
Manuring, Lalang and 3 3 2% 8 o
Pests and Diseases
38 29k 200 diagio gkt gk o ug
Harvesting (average) 7 9 1% 16
38 29 20 19 18% 21 25%
Peak Labour Requirements Y Age of Falms
Harvesting 4 - 5 years 6 - 10 years 10 - 25 years

No. of Bunches in Pesak
Month 100 90 75

No. of Bunches Harvested
per man day (incl. loose fruit
collection + 4 chain carry) 115 57 37

Acres harvested per m§7:-
Maximum of 25 days

harvesting per month 29 16 L
Maximum of 12 days 2/

harvesting per monf? 14 e 6
Maximum of 6 days 2 -

per month 7 4 3

Fruit collection which comprises one half of the harvesting
requirements is normally done by women or children. These figures
may effectively be doubled for a settler with his wife and children.

This will be determined by the number of days that transport is
Provided to collect fresh fruit bunches from any given holding.
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APPENDIX 11-2

Table 5 - 'On farm' cost during planting and
immature period - 0il palms

(M$ per acre)

Farmer/Market Prices Social Prices

Year 0

Year 1

Year 2

Year 3

Year 4

(Year of Clearing)

Felling and Burning 34 gg
Pruning, Reburning 3

Terracing 2/ 72 72
Harvesting roads 106 345 106 345

(Year of Planting)

Plants planted in
field (incl. lining) 120 120
Establishment ff

cover crops 55 55
Fertilizer of plants

and covers g 190 ¥*2 A3 4g
Fertilizer 3-4 lbs. per

plant 20 20 v19 A8 4
Fertilizer 6-7 lbs.

per plant _40 R 36 =
(Onwards )
Fertilizer 12-15 1bs.

per plant 5 ) 79 19 o s 11=

The cost of weeding (all labour)is excluded

Ex farm g excluding the capital element of processing is
cost M$18 per ton FFB at Social Frices
) including the capital element of processing is
) M$23 per ton FFB at Farmer Prices

Y Best available estimates as at 1/9/66. Final estimates
used for project financial analysis slightly revised

2
2/ Thereafter maintenance at M§10 per acre/year
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Table 6 =

APPENDIX 11-2

Revenue and Variable Costs - iubber (budgrafted)
at Social Prices discounted to date of planting
FLDA Smallholder

145

Hevenue Hevenue '
Year f.o.b.| Ex Farm| On Farm | Less Cost| Present Worth of Nett
incl. | Cost | Cost |Nett Cash| Cash Flow Discounted @|
Scrap Flow 5% 10% 15%
M$§ per acre
0 1971 26 (26) (27) (27) | (28)
1 109 (109) (107) (104) (101;
2 44 | (44) (41) (38) | (36
3 44 1 (44) (39) §35) (31)
4 44 (44) (57; 32) 527)
5 110 44 (184) | (147 (120) 98)
6 1977 161 15 29 107 81 63 49
7 386 37 36 1313 228 169 125
8 505 50 36 419 289 205 147
9 605 61 36 508 335 229 157
10 683 69 36 578 364 231 156
1 718 74 36 608 365 225 140
12 748 76 36 636 363 210 127
13 750 78 36 636 343 7 108
14 743 78 36 629 327 176 94
15 739 78 36 625 306 156 81
16 735 78 36 621 292 143 68
17 728 78 36 614 276 129 61
18 724 78 36 610 262 116 55
19 719 78 36 605 248 103 48
20 707 11 36 594 232 95 42
) 691 76 36 579 214 81 35
22 673 75 36 562 197 73 28
23 656 74 36 546 180 66 22
24 639 72 36 531 170 58 21
25 626 70 36 520 156 52 16
Gross Margin 4830 2415 1259




AFPPENDIX 11-2

Table 7 - Hevenue and Variable Costs - Hubber (budgrafted)
(at Social Prices discounted to date of planting)
Independent Smallholder 1/

Hevenue Revenue Present Worth of Nett
T 0.0, Ex Farm | On Farm | Less Cost| Cash Flow Discounted @
inel. Cost Cost |Nett Cash 5% 10% 156
Scrap Flow
M§ per acre
1971-0 26 (26) (27) (273 (28)
1 109 (109) (107) | (104 (101)
2 44 544) (413 (38) | (36)
3 44 44) (39 (35) 31)
4 44 (44) 557) (32) 27)
5 70 44 (114) 91) | (74) 60)
6 80 8 39 33 25 19 15
7 193 19 36 138 101 75 55
8 253 20 36 197 136 97 69
9 303 31 36 236 156 106 73
10 342 35 36 271 171 108 73
11 359 37 36 286 172 106 66
12 374 38 36 300 m 99 60
13 375 39 36 300 162 90 51
14 372 39 36 297 154 83 45
15 370 39 36 295 145 T4 38
16 368 39 36 293 138 67 32
17 364 39 36 289 130 61 29
18 362 39 36 287 123 55 26
19 360 39 36 265 17 48 23
20 354 39 36 279 109 45 20
21 346 38 36 272 101 38 16
22 337 38 36 263 92 34 13
23 328 37 36 255 84 31 10
24 320 36 36 248 79 27 10
25 313 35 36 242 73 24 i__
Gross Margin 2097 917 44'__1__

1
Y Yields at 50 per cent of FLDA expected yield.

146

——




1144

LS

LS

It —
0f

66

86 9
€L
v
el
9L

259

[ e

88
(014

oLL

oL

0oL

266
90L

1£9
o

oLL
ol
00l

Ieek/exoe aed gy

&

8L

6L
Ly

0oL
i

S80T1{ }9}Iu/WIB

§301ag (91908

*qro*J *ar/Sv #u 3¢
*qr0*J *ar/6S FW 3® INIDMVW SSOMD
*@peaylasc
Iayjo pue juswafeuvu ‘Inoqel wrej ‘(jusmdorassq
pus pue Furase() jo 380)) [e3rds) 03 uInjey
NIDHVM SSOHD

(*o3° ‘seprorpesm ‘sfeadg) sTerIejew I8yl

(Teto08) uoj Jad 0618w

(Touxe] 03) U0l /OL2$H ® *SAT 02¢ ISZTTTIIOL
(wrey uo) °2

(speox 3s8axEy

*8u3s HUp3oel(o) °[Oul) wIvj X8 Xa3®] JO jiodsuBi],

(sowrey) g (1eroos)
%2l ® sI8ak Oz (axoe xad OpL$W) Te3tde)

(*o*a°p) dexos puw xa3el *q[ ad G*Z \:0 Burranoay

ifutssadoag
(auaej 03) *q1 L0 FW @
*qT 0°1 PW @ sadiwyy 3x04 pus FuriayIel
(urey x@) * JIS0D

( *at §6 W sessap
( 9%b L3np 330dxy :ssaq

*8q1 Ghe dexog
*Q*0*J *ql 06 FW ® °sql 00P‘L (*°°2'P) YHLIVI
(seotad pajoadxs 3®) FNNAAAM

(pe3jeafpnq) Jeqqny - L31INjEl 3% USIB S80IH PUE 380) ‘enusessy - g OTqEL

a4 8

XTANIddV

147



AFPENDIX 11-2

Table 9 -~ 'On farm' cost during planting and
immature period - Rubber (budgrafted)
(M$ per acre)

Farmer/Market Frices Social Prices

Year O (Year of Clearing)

Felling and Burning 84
Pruning and Reburning 83
Terracing (say 2/3 1/
lan 110
Harvesting roads _26 303 303
Year 1 (Year of Planting)
Budded stumps in field 26 36
Cover crops 1/
establishment 42 42
Fertilizer (incl. covers)
320 1bs. 30 27
Weedicides and Spraying s 110 a 107
Years 2 & 3
Fertilizer 320 1lbs. plus
cover crop 30 27
Weedicides, Spraying and
i ' 1
supplying 35 45 R L ) 42
Years 4 & 5
Fertilizer 320 1bs. 30 27
weedicides and Spraying 15 45 -3 42
Y
WED Chatiitier Sio 154, 30 27
Weedicides and Spraying 1o 40 0 37
Year 7 (Onwards)
Fertilizer 320 1bs. 1/ 30 27
Weedicides and Spraying o | 37 1 34

The cost of weeding (all labour) is excluded

Ex farm ) excluding the capital element of processing is
cost ) M 4.74 per 1b. at Social Prices
) including the capital element of processing is
) M¢ 5.83 per 1b. at Farmer Frices
1
v best available estimates as at 1/9/66. Final estimates for
project financial analysis slightly revised.

3/ Maintenance of rouds thereafter at M$ 2 per acre.
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Table 11

APFENDIX 11-2

(at Social Prices discounted to date of planting)
FLDA Smallholder

- Revenue and Variable Costs - Rubber (clonal seedling)

Hevenue Hevenue Present Worth of Nett
Y f.o.b. |Ex Farm | On Farm| Less Cost Cash Flow Discounted@
At inecl. Cost Cost NettCash 5% 10% 15%
Scrap Flow
M§ per acre
(1971)0 26 (263 (273 (27) | (28)
1 142 (142 (139) | (135) | (132)
2 44 (44) (41) (38) | (36)
3 44 (44) (39) | (35)| (31)
4 140 44 (184) (155) | (132) | (112)
(1976)5 | 134 13 44 17 62 50 41
6 353 34 39 280 213 165 | 129
7 466 45 36 385 281 208 154
8 595 59 36 500 345 245 175
9 | 663 67 36 560 370 252 | 174
10 694 71 36 587 370 235 | 198
11 689 71 36 582 349 215 | 134
12 | 685 71 36 578 329 191 | 116
13 680 71 36 573 309 172 97
14 | 675 71 36 568 295 159 85
15 670 71 36 563 276 141 73
16 | 666 71 36 559 263 | 129 | ¢
17 661 T 36 554 249 116 5
18 | 656 71 36 549 236 104 49
19 | 652 71 36 545 223 93 44
20 | 647 7 36 | 540 211 86 8
21 | 637 71 36 530 196 74 52
22 | 624 69 36 519 182 67 | 2
23 | 605 68 36 501 165 60 20
24 | 589 67 36 486 156 55 | 19
&1 51 65 36 478 143 48 14
Gross Margin 4822 | 2496 |13%
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APFENDIX 11-2

Teble 12 - Revenue, Cost and Gross Margin at
Maturity (Year 10) - Rubber (clonal seedling)

Social Prices Farm Prices
M§ per acre/year

REVENUE (at expected prices)

1,270 1bs. @ Mg 50 1b. f.0.b. 635 635
Scrap 230 1lbs. @ M¢ 28 1b. _65 _65
700 700
Less: Export duty 4% ) 28
Cesses M¢ 5§ 1b.) _81
109
591
CoST 1. (ex farm)
Marketing and Port Charges M¢ 1.0 per 1b. 9 15
Freight: Triangle to Port Swettenham
@ M¢ 0.7 per 1b. (to farmer) 9 10
Processing:
Recurring @ M¢ 2.5 per 1b. 38 38
Capital ($130 per acre) 20 years
12% (social) 7% (farmer) 18 12
Transport o1 Latex ex farmer ot
e 1.5 per 1b. 17
Mg 1.5 p F
499
2. (on farm)
Fertilizer 320 1bs, @ M¢ 210 per ton
(farmer) 27 30
Other Materials (Sprays, Weedicides,
etCO) _l lgi —'I.
575 k.
i 462
GROSS MARGIN
Return to Capital, (Cost of clearing
&nd Land Development), Farmer Labour,
ment and Other overheads.
GROSS MARGIN: at Mg 55 1bs. f.o.b. 655 529
at M¢ 45 1lbs. f.o.b. 505 399
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APPENDIX 11-2

Table 15 - Revenue, Cost and Gross Margin -
Rice (double cropped)

Social Prices Farm Prices
Expected ¢,i.f. Price in M$ per ton 420 460
Freight to Jengka in M§ per ton 8 _20
Jengka Price in M$ per ton 428 480
M$ per acre/year
REVENUE
Main Crop 0.875 tons padi (Rice 60%)
2nd Crop 1.162 tons padi (Rice 60%) 224 -
Broken rice, Bran, etc. M$20 per ton
Padi 40 GJQ
28
COST (ex farm) 564
1. Variable with Crop
Transport ex mill M$2.0 ton rice 3 3
Milling:
Recurring Cost M$20 ton Padi 40 40
Capital Cost (M$200 per ton Padi) 55 38
Transport to Mill M$2.0 ton Padi 4 4
22y )
- 543
2. (on farm) Seed 6 6
Fertilizer and Sprays
(inel. Equipment 70 76
Ploughing 60 60
Irrigation:-
Capital Cost (M$800
per acre) 102 68
Maintenance 12 352 12 222
212 32
GROSS MARGIN

(Return to Capital, farm labour,
Management, and other overheads).
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APPENDIX 11-2,

Table 16 - RHevenue, Cost and Gross Mergin - Rice (single cropped)

Social Prices Farm Prices
Expected Jengka Prices M§ per ton 428 480

M$ per acre/year

REVENUE
0.875 tons padi (Rice 60%) 225 252
Broken Rice and Bran M$20 ton padi 18 _18
243 270
COST (ex farm)
A Variable with yield 1 1
Transport ex Mill M$2.0 ton Rice
Milling:-
Recurrent Costs M$20 ton padi 17 17
Capital Cost (M$200 ton padi) 23 16
Transport to Mill M$2.0 ton padi 2 e S
=
234
2. Variable with area (on farm)
Seed 3 3
Fertilizer and Sprays and
equipment _44 48
20 -}
133 183
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AFFENDIX 11-2

Table 18 - KHevenue, Cost and Gross Margin - Tapioca

Social Prices

REVENUE (expected prices) 12 tons koots
(1.8 tons flour ) M$240/ton

(3 tons Dry Refuse ) M§ 35/ton

COST 1. (ex farm) Variable with Yield

Processing:
Recurring Costs M$8/ton Roots 96
Capital (M$17/ton Roots) 41
Transport M$§20 per ton flour 18

Value in factory (unprocessed)
Transport ex farm M$2/ton Roots

Value ex farm

2. (on farm)

Ploughing 60
Fertilizer 0.3 ton @ M$210 o )
GROSS MARGIN

Return to Capital (Cost of clearing and
Land Development), farm labour, management,
and other overheads.

GROSS MARGIN - Yield 15 tons Roots
Yield 9 tons hoots

157

M$ per acre/year

432
105
537
96
27
36
60
)
296
241
330 317
151 140

Farm Prices

432
105
537

¥|e3lE
¥|e3Sl3

125
229



AFPPENDIX 11-2

Table 19 - Revenue, Cost and Gross Margin 1/ - Manila Hemp

Social Prices Farm Prices

M$ per acre/year

REVENUE (at expected prices)
0.5 tons fibre @ M$1200 f.o0.b,
(average 12 years) 696 696
COST 1. (ex farm) Variable with Yield
Marketing and Port Charges ; M$25 per

Transport ex Jengka to Port ton 14 14
Processing: Capital (M$45 ton fibre) 4 3
Recurrent
Fie)a Tranaport ; M$190 ton fibre 102 102
119
571
2. (on farm) 17 86
Fertilizer 187 s
509 491
GROSS MARGIN
Return to Capital (Cost of Clearing and
Land Development), farm labour,
management, and other overheads.
GROSS MARGIN Average Yield 0.7 tons fibre ;
Price M$1,500 per ton fibre 816 810
f.o.b. )
Average Yield 0.4 tons fibre
‘Price M$1,000 per ton fibre 233 226
f.o.b.

Y Calculated on yield in year 7.
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AFPENDIX 11-2

Table 20 - Hevenue, Cost and Gross Margin Y - Freshwater Fish

Social Prices Farm Prices
M§ per norn{zoar

HEVENUE (at expected prices)

1200 1bs. fish @ M$0.56 per 1b. 808 808
($0.75 per kati)

COST 1. (ex farm)
Variable with yield

Marketing and distribution )
(say 10% revenue to farmer) 81
727
2. (on farm)
Fertilizer 40 44
Nets (M$35 per acre) 10 15
(life five years)
Pond Construction and Water System
(life 20 years) :-
a. Materials (N$636 per acre) _80 i S -
161 14
GROSS MARGIN (a) (pond constructed with
own labour) 641
b. Labour (M$1200 per acre) ks 115
GROSS MARGIN (b) (pond constructed with
own labour) 641 .222
CROSS MARGIN ( ) Yield 1500 1bs/acre 840 805
Yield 700 1bs/acre 452 441

Yy

Calculated in year 2
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APPENDIX 11-2

=5 21
Table 21 - Hevenue Costs and Crops Margin —/ - Bananas

Social Prices

REVENUE (at expected prices)

7.5 tons @ M$150 per ton f.o.b.
Singapore

COST 1. (ex farm) Variable with Yield

Packing and Market Port Charges etc.
M$11 per ton (Social) M$10 per ton

(Farmer) 85
Transport Triangle to Singapore
M$40 per ton (Social) M$46 per ton

(Farmer) 300

2. (on farm)

Fertilizer 0.5 tons @ M$210 per ton
(to farmer) 95

GROSS IN

Return to Capital (Cost of clearing and
Land Development), farm labour, and
menagement and other overheads.

GROSS MARGIN: at High Prices M$250 per
ton

at Low Prices M$100 per
ton

l/ Calculated at maturity in Year 2.
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Farm Prices

M$ per acre/year
15125 1,125
115

~442 460

665

105

480

--é&é ==2§9'
1,395 1,310
270 185
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APFENDIX 13

SMALLHOLDINGS
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DETERMINATION OF SMALLHOLDING SIZE 163
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Table 2 Settler's Gross Margin and Return to
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Table 3 Farm Gross Margin on Rubber Holdings
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FLDA

Table 6 Cost of Farm Labour on Rubber Holdings
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Holdings
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Holdings Including Income from Houselot
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Table 10 Investment by and Repayment to FLDA
(10 Acre Rubber Holding)

Table 11 Investment by and Repayment to FLDA
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Different Levels of Settler's Cash Income
and different sizes of 0il Palm Holding
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APPENDIX 13-1

DETERMINATION OF SMALLHOLDING SIZE

The tables and figures set out in this appendix provide the
supporting data from which the tables and figures shown in Chapter 13
of Volume II have been derived.

In particular certain figures in Chapter 13 have been plotted
directly from the following:

Figure 13.1 plotted from table 3

13.2 -4 . Pl

13.3 = n o

13.4 " 2 AR

13.5 » % appendix Figures 1 and 2
13.8 4 " table 10

13.9 " 2 SR

Farm incomes !Rubber and oil Ealma[

To facilitate the calculations required to determine the
interaction of holding size, farm income and repayment capacity over
uneven streams of farm income and expenditure, the concept of present
worth has been used throughout the analysis. Those items of revenue less
cost which change per unit of land have been calculated separately from
those costs which are incurred per unit of labour i.e. per settler. The
former are calculated in tables showing a) the farmers gross margin and
b) the return per acre to settler labour and capital. The farm gross
Wargin is calculated in a similar way to the social gross margin.
Additional costs are incurred in duties and cesses. The 'ex' farm unit
costs include capital elements which earn a return of 7%. An exception
is the initial cost of oil palm harvesting roads which is shown as a

Separate item and discounted, This is because the cost does not vary
With the increase in production and therefore is more realistically

Considered as a single payment than an annual cost.
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L]

In Tables 1 and 2 the settler's gross margins for rubber and
oil palm are shown for the 25 year period and the total capitalized
(discounted) to year 1 at 7% for both rubber and oil palm. The
costs of management are deducted to leave a return to agricultural
labour and capital.

In Tables 6 and 7 cash expenditure on the main crop attributable
to each settler is calculated similarly. This includes the cost of
the settler's house, the cost of clearing the houselot and village
area, the settler's income during the immature period and four levels
of income during the production period. With the exception of one
cash income which starts and remains constant at M$2400 throughout
the repayment period, these all start at $1.200 per settler in the
second year of production and rise respectively to $3,600, $2.400 and
$1,800 in the 25th year after planting.

The returns to FLDA for each holding size and income level are
given in Figure 1 and 2 by the interest rates at the points of inter-
section between settler’'s cash income and the return to capital and
labour of different sizes of holding.-

The features of investment and repayment periods of the 10
acre holdings selected are shown in Tables 10 and 11.
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APPENDIX 13-1

Table 5 =~ Rubber - Refund of replanting Cess to FLDA
(M$ per acre)
Amount @ Present worth discounted to date
- M ¢ 4.5 of Planting
per 1b, 5% 1% 10%
1 1 10 9
'? 52 26 23 19
8 48 33 29 22
9 58 38 32 2
10 66 41 35 26
11 70 42 34 26
12 73 42 34 gg
13 T4 40 32 =
14 T4 38 30
15 T4 36 28 :?
16 T4 35 26 1%
17 T4 33 24 3
18 T4 32 23 1;
19 T4 30 21 $o
20 73 28 20
21 12 27 18 10
22 71 25 16 g
23 70 23 15 ’
24 68 22 14
25 67 20 B <. "
622 471 _3_2_9_
State Land Rent V (Assumed Rent - MR per acre)
Rubber
6 66 50 45 22
; 6 A5
s ; 106 88 65
0il Palm :
4 66 55 52
~2 6 LIt
= ° 119 103 5.5
V

excluded from analysis of smallholding as amount uncertain
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APPENDIX 13-1

Table 8 - Possible Settler's Incomes on Rubber
Holdings including Income from Houselot
(M$ per year)
Year Possible Settler’s Incomes

I IT ITI Iv
(1978) 7 2580 1380 1380 1380
8 2600 1700 1500 1500
9 2620 1820 1620 1620
10 2630 1930 1680 1660
1 2640 2140 1740 1700
12 2650 2250 1800 1750
13 2660 2360 1860 1780
14 2670 2470 1920 1820
15 2680 2680 1980 1850
16 2690 2790 2040 1890
17 2700 2900 2100 1920
18 2710 3110 2160 1960
19 2720 3220 2220 1990
20 2730 3330 2280 2030
21 2740 3440 2340 2060
22 2750 3550 2450 2100
23 2750 3750 2550 2120
24 2750 3950 2750 2150
25 2750 3950 2750 2150
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Table 9 - Possible Settler's Incomes on 0il Palm

APPENDIX 13-1

Holdings including Income from Houselot

(M$ per year)
Year | _Possible _ Settler'S _ Incomes
1 11 i1 v
(1976) 5 2540 1340 1340 | 1340
3 2560 1560 1460 | 1460
7 2580 1680 1580 | 1580
8 2600 1800 1650 | 1630
9 2620 1820 1720 | 1680
0 2630 1930 1780 | 1730
11 2640 2140 1840 | 1760
12 2650 2250 1900 | 1800
13 2660 2360 1960 | 1830
14 2670 2470 2020 | 1870
15 2680 2680 2080 | 1900
16 2690 2790 2140 1940
17 2700 2900 2200 | 1970
18 2710 3100 2260 | 2010
19 2720 3220 2320 | 2040
20 2730 3330 2380 2090
21 2740 3440 2440 | 2110
22 2750 3550 2500 | 2150
23 2750 3750 2550 2150
24 2750 3950 | 2750 | 2150
25 2750 3950 2750 | 2150 .
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Table 10 -~ Investment by and repayment te FLDA
(10 acre Rubber Holding)

APPENDIX 13-1

(m$)

FLDA INVESTMENT  FEKIOD
Year Settler's Hanage~- Developirent Intereet & Total
Income ment Coete T per cent. Annual
investrent

(971) © 1880-15; 3220 3030 240 8310
1 600 }/ 1040 1120 730 3490
2 1300 }/ 1000 470 870 3640
3 1100 }/ 1070 470 1230 387¢
4 700 J/ 1000 470 1450 1620
5 500 5/ 820 470 1640 3430
6 960 730 - 780 2370

FLDA  REPAYM=NT  PERIOD
Year Settler's Manage- Annual repay- Farm Grose Replanting
Income ment ment of loan Margin Ceee

(1978) 1 1380 730 500 2610 160
8 1500 700 1270 3470 480
9 1620 700 1870 4190 580
10 1660 700 2390 4750 660
11 1700 700 2590 4990 700
12 1750 700 2780 5230 730
13 1780 670 2750 5230 T40
14 1820 670 2680 £170 740
15 1850 670 2620 5140 740
16 189¢ 670 2580 5140 740
17 1920 670 2470 5060 740
18 1960 670 2400 5030 740
19 1990 670 2330 4990 740
20 2030 670 2200 4900 730
21 2060 670 2050 4780 720
22 2100 670 1880 4650 710
23 2120 670 1740 4530 700
24 2150 670 1580 4400 660
25 2150 670 1430 4300 670

Notest ;I./ Values of settler's house and clearing house and village area.

Settlere >n project for second half of year only.

j/ Includers maintensnce income and eubsistence loan in imnature period and

income from houselot.

4/ Include® cash incowe from main crop and income from houselot.

§/ Repayment of principal and interest at 7 per cent.
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APPENDIX 13-1

Table 11 - Investment by and repayment to FLDA
(10 acre 0il Palm Holding)

(Me)

FLDA INVESTMENT PERIOD

Year Settler's Nanage- Development Interest @ Total
Income ment Costs T per cent. Annual
Investment

(1971) © 1880 g 3220 3450 260 8810
 § 600 3/ 1040 2000 190 4430

2 900 3/ 1000 300 960 3160

3 600 i/ 1070 500 1270 3440

4 1120 . 1000 - 340 2460

FLDA  REPATMENT  PERIOD

Year Settler's Manage- Annual Annual Farm
Income ment Rent Repayment Grose

of Loan 5/ Margin

(1976) 5 1340 820 790 60 3010
6 1460 730 790 2230 5210
1 1580 730 790 2400 5500
8 1630 700 790 2650 5770
9 1680 700 790 2690 5860

10 1730 700 790 2710 5930
11 1760 700 790 2610 5860
12 1800 30 790 2500 5790
13 1830 670 790 2430 5720
14 1870 670 790 2310 5640
15 1900 670 790 2210 5570
16 1940 670 790 2100 5500
17 1970 670 790 1990 5420
18 2010 670 790 1880 5350
19 2040 670 790 1780 5280
20 2090 670 790 1740 5290
21 2110 670 190 1640 5210
22 2150 670 790 1610 5220
23 2150 670 790 1610 5220
24 2150 670 790 1530 5140
25 2150 670 790 1530 5140

Notes: 1/ Value of settler's house and clearing village area.
2/ Settlers on project for second half of year only.
3/ Includes maintenance income and subsistence loan in immature period and
income from houselot.
y Includes cash inocome from main orop and income from houselot.
5/ Repayment of principal and interest at 7 per oent.
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AFPENDIX  13-1

FIGURE 1

RATES OF INTEREST PAYABLE ON LOAN WITH DIFFERENT LEVELS OF
SETTLER'S CASH INCOME AND DIFFERENT SIZES OF OIL PALM HOLDING

PRESENT WORTH AT PLANTING THOUSAND MALAYSIAN DOLLARS

( Main crop only )

-

RATE OF INTEREST (REIURN) TO FLDA IN PER CENT
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PRESENT WORTH AT PLANTING THOUSAND MALAYSIAN DOLLARS

30

25

20

15

10

APPENDIX 13-1
Figure 2

RATES OF INTEREST PAYABLE ON LOAN WITH DIFFERENT
LEVELS OF SETTLER'S CASH INCOME AND DIFFERENT SIZES
OF RUBBER HOLDING

( Main crop only)

INCCME I
INCCME T

INCOME I
INCOME IV

~ S———10acres with cess
T,

:: \____E_.;;‘lz acres with cess
NN

\""'-':5: 8 acres with cess

i 1 | 1 i

6 2 8 9 10
RATE OF INTEREST (RETURN) TO FLDA IN PER CENT
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14-1
14-2

14-3

14-4

APPENDIX 14

SETTLEMENT UNITS

LIST OF SETTLEMENT UNITS
POPULATION COMPOSITION ON FOUR FLDA SCHEMES
TYPICAL SETTLEMENT UNIT DEVELOPMENT COSTS

Table 1 0il Palm
Table 2 Rubber

COMPARISONS OF AREAS
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APFENDIX 15

PROJECTS

ALTERNATIVE PALM OIL MILL PLANS
PROJECT 1 PAIM OIL MILL PHASING (MILL A)
PALM OIL MILL STAFFING

Table 1 Requirements
Table 2 Phasing of Staff

RUBBER FACTORY PHASING
RUBBER FACTORY STAFFING

Table 1 Hequirements
Table 2 Phasing of Staff
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APPENDIX 15-5
RUBBER FACTORY STAFFING

Table 1 - Requirements

Staff Required by Factory Phase
(Capacity of Phase in 000lbs/day)

21 53-67 80
Factory
Senior Factory Engineer - 1 1
Factory Engineer 1 1 1
Trainee Engineer 1 1 1
Electrical Chargeman 1 1 1
Shift Production Supervisor 2 2 3
Fitter/Welder 1 2 2
Fitter, Electrical 1 3 &
Laboratory Analyst 1 1 1
Clerks 2 3 3
Labourers 20 35 50
Workshop (Where Applicable)
Chargeman 1 1 ;|
Assistant Chargeman - 1 1
Welders 2 2 2
Turner 1 1 1
Blacksmiths 1 2 2
Carpenter/Mason 1 1 1

Notes The staff required for a collection station (one per
village/settlement) is one supervisor and 2 labourers.
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LAKD USE IN FIVE WEST MALATSIAN TOWSS

Table Existing Land wee of Five Towme In
western Nalaysis

Figure | Batu Gajah, Jersntut and Kuals
Ll aweng

Pigure 2 Kuala Lipis

Figure § Kots Mare

Fhotograghes  Jersntul and Beals Lipis
Motograghs Kota Fharv and Buals Klaveng

ESTIMATED TOMS DEVELO /MANT COuTS m
SSTDUTED SALES OF DOROVED TS "



APFENDIX 16-1

POPULATION RELATIONSHIFS IN FIVE WEST MALAYSIAN TOWNS

KUALA

KUALA

BATU

KOTA

TOWN LIp1s | VERANTUT| 0 uiNG | GAJAH | BHARy | AVERAGE
NEGERI

STATE PAHANG PAHANG | SEMBILAN PERAK | KELANTAN

Town

Population 8,700 3,200 2,900 | 10,100 38,000 | 12,600

(1957)

Eotmtody .

Tributary 35,300 | 11,000 15,400 |44,700 | 187,000 | 58,700

Population

(1957)

Total

Populati‘m “!wo 14'm 13.500 54.3@ l 225.@ + 11.m

Town Fop. (%) ;

Trib. Pop. | 24 L 29 19 23 20 21

7 Tributary area populations estimated for the approximate
commercial and governmental service areas of town.
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APPENDIX 16-2

LAND USE IN FIVE WEST MALAYSIAN TOWNS

Planning is a relatively new total in Malaysia and with a few
exceptions, records of land use in rural Malaysian towns and cities
do not exist, This lack of historical land use indices is a
serious drawback in the establishment of new land use ratios either
for renewal of existing towns or cities, or the development of new

towns.

Towns for Study
As a basis for assessing the approximate proportions of

varying types of land use in Jengka's new towns and the character
of each type, five West Malaysian towns were selected for study.

Each town was visited and existing land use was inventoried and

mapped approximately. While the five towne varied considerably

in size,

location and importance, each could be reasonably closely

related to an identifiable tributary area which it serves. The
five towns were:

1.

2,

3.

Kuala Lipis in the state of Pahang which was the state

capital until recently (1958) when the functions of the
capital were transferred to Kuantan. Kuala Lipis is at
the end of a road and hence it has a close geographical
relationship with its surrounding tributary area.

Jerantut in the state of Pahang, while not as isolated as

Kuala fipi-, was selected because of its close proximity

to the Triangle.

Kuala Klawang in the state of Negri Sembilan is at the

terminus of a loop road serving a large agricultural
tributary area.

4. Batu Oajah in the state of Perak was a former administrative

5-

centre for the state. It is situated in a tin mining
area on a secondary road off the main north-south trunk

road,

Kota Bharu the state capital of Kelantan ie on the east

coast terminue of the main north-south trunk road.

Town maps and selected photographs appear on pages 206 to 210.




Land Use Categories and Summary
The following categories for summarizing existing land use

were established.

1. Commercial - including all shophouses (with residential
uses on upper floors) minor industrial use if in shop-
houses, markete, filling stations and other commercial
activities,

2. Residential - all types of housing regardless of
ownership or density, but excluding shophouses.

3, Institutional - all Government and religious uses.

4. Public Utilities and Transportation - power stationms,
water treatment and supply, roads, railroads, bus and
taxi terminals and similar uses.

5. Industrial

6. Recreational - all playing fields, clube, stadiums and
other similar uses.

7. Open spece and residual -~ including vacant land and
agricul tural uses.

Table 1 gives the acreage and percentage represented by each
of the major land use categories in the five towns.

The scope of the land use study was limited. However, with
the exception of the category of open space and residual land use,

land use/population ratios appear to be reasonably uniform.

Types of Existing Land Use
Commercial - Commercial use is characteriszed by the

ubiquitous shophouse. This building serves as a home, shop,
industry, hotel, club, school and for a number of other uses.

Many larger commercial buildings are no more than structurally
enlarged shophouses. Shophouses are generally centrally grouped
in town commercial centres. Throughout the towns, however, there
are ococasional small clusters of shophouses serving smaller
neighbourhoods, Population density for shophouses is high and
averages about 9.6 persons per building in residence or about 209
persons per nett use acre. In addition there are approximately
4.3 employees per building who live elsevhere.
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Markets are also an important feature of town commercial
areas, There are both market buildings but often temporary
structures of frame and cloth serve adequately. Markets are an

important part of the social activity of the towns.

One of the characteristics in town commercial areas was the
consistency of cinema size to town population. Cinemas, ranged
from 1 seat for every 7.2 persons in Kuala Klawang to 1 seat for
every 8.7 persons in Kuala Lipis.

In summary the town commercial patterns are generally
characterised by a dense core of multi-use shophouses with larger

commercial uses, i.e. rest houses, car salesrooms, and larger hotels
on the periphery.

Residential ~ In all towns, iargo areas of spacious wooden
houses on large lots are evidentj; they lend grace to all the towns
studies, A great deal of residential space is also devoted to
indigenous wooden and attap single family houses on large lots.

Squatter areas, characterized by small single family houses of

makeshift construction occur at intervals throughout all the towns.

New estate-type houses are making noticeable inrocads at all
the towns studied,

Institutional - Institutional use constitutes an important
part of the land use of all the towns, A great deal of life centre
around the established institutions and the variety of governmental
activity in towne far exceeds its western counterpart. In'nddition
most of the towns have large military and police units.

Also allocated to the towns is the responsibility for
higher and specialised education.,

The government offices, schools and hospital in most of the
towns present are often housed in older buildings or temporary
frame structures.

Religious institutions are an important component of

institutional land use. All the major religions are represented
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in the towns. With the exception of the Buddhist and some cults of
hinduism burial is required by all, Burial grounds are numerous and

constitute an important part of the land use.,

Public Utilities and Transportation - The present land allotted

to public utilities and transportation is very limited; sewage treat-
ment plants do not exist and power supply is generally produced
locally and varies greatly in quality and quantity of service.

Roads constitute only 6 per cent of the town area - a ratio of
0.57 acres per 100 persons. Bus stations in the towns visited were
primitive and undeveloped, with the exception of Kota Bharu
Outstation taxi services (a popular; cheap form of transportation)
vere commonly operated from town streets, with no provision for off-
street terminal facilities.

In summary the land use and quality of seffice devoted to
public utilities and circulation appeared inadequate for existing
levels of population.

Industrial - Industrial development has taken place
haphazardly. Cottage industries in some cases have enlarged and
expanded but the overall industrial pattern is scattered. In Kota
Bharu and Kuala Lipis sawmills, ore refining and new industrial uses
have spread to outlying parts of the towns and have acquired larger

acreages.

Much of the industrial use is carried on in shophouses.
Uses in these versatile buildings, include every type of light

industry, as well as residential use on upper floors,

Recreational - In all towns space for recreation was intensive-
ly used and well developed, It is customary throughout Malaysia
for each town to have a community football field or 'padang'.
Even in the smallest of communities a padang will be much in

Prominence.

In addition to the town padangs, other typical recreational
uses observed included lighted badminton courts, small playgroundse
and parks, and a large numbex of clubs and gocial associations
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(Kuala Lipis has five, Jerantut two).

Locations of recreational uses with respect to other land
use activities is of interest. In Kuala Klawang part of the
commercial and civic activity fronts on the padang, presenting an
extremely pleasant aspect.

Though not in the towns analysed; Kuantan, the capital of
Pahang, haq a small park along the river next to a fruit marketj both
the park and fruit markets are fronted on by shophouses., The
nightly concourse of sellers; shoppers, strollers and others provides
a vitality to the area.

In Kota Bharu, Kuala Trengganu (ogpijal of Trengganu) and
Kuantan sports stadiums are under consfruction; evidently'a state
capital function. '

Open Space and Residual - Open space in the sense of land

unused for urbanization varies from town to town. Much of its
character is dependent on where the municipal boundary has been est-
ablished. If the boundary is generous then this use is large and
conversely if the town boundary is unrealistically small then open
space practically does not exist. Most open space within the town
boundaries was devoted to small farms and some space was in evident

use as reserve along stream valleys.
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APPENDIX 16-2

Figure 1

BATU GAJAH JERANTUT

LEGEND

abitutinn et

Public Utiitins  and Transparistion

Hecrumtional
Open Spase snd Wesidual
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AFPENDIX 16-2

Figure 2
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AFPENDIX 16-2

Figure 3%
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APPENDIX 16-2

KEW SHOPHOUSES - KOTA HEARD NEW GOVERNWENT OFPICES, KOTA BilAHU

TOWR CERTHE = KOTA MHARD KOTA BHAHD - SIDE STREET

BUS STATION - KOTA BHARU PADARG - BROP HOUSES - NUALA ELAWANG
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AFPENDIX 16-2

e ﬁ?ﬁ

JERANTUT - MAIN STREET WITH BUS STATION RICE MILLING - JERANTUT

HURAL MOSQUE, KUALA LIPIS - FINE INTEGRATION OF BUILDING AND ENVIRONMENT

KUALA LIFIS - MAIN STREET CLUB FLAYGHOUND - KUALA LIFIS
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APPENDIX 16-4

ESTIMATED SALES OF IMPROVED LOTS Y

hores  M§ / Ac Total
egional Centre ;
Commercial 2/ 40 40,000 600,000
Industriel 2/ 60 35,000 2,100,000
Residential &/ 250 25,000 6,250,000
Sub-Total 8,950,000
own (One)
Commercial 2/ 10 40,000 400,000
Tnddakeinl & 30 35,000 1,050,000
Residential 2/ 75 25,000 1,875,000
Sub-Total 3,325,000
Sub-Total x 2 Towns 6,650,000
TOTAL 15,600.000

No sales to local, state and National Government agencies.

/
All commercial and industrial land assumed sold to private
interests (except forest industry land which would be developed
independently by the industry).

/
75% sold to private interests.
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17-1

17=2

APPENDIX 17

TRANSPORT ATION

INTERNAL TRANSFORT COSTS

Table 1
Table 2
Table 3

Table
Table
Table
Table 7

o A

Lorry System (FFB)
Tractor-Trailer System (FFB)

Tractor-Trailer with Transfer to
Lorry - Peak Yield basis (FFB)

Tank Lorry (Latex)

Tractor with Tank Trailer (Latex)
Fleet Size (FFB)

Fleet Size (Latex)

EXTERNAL TRANSPORT COSTS

Table 1
Table 2
Table 3

Table 4
Table 5

Summary of Road, Koad Rail and
Road Sea Transport Cost

Road Transport (Large Lorries) -
Palm 0il

Road Transport (Large Lorries) -
Palm Kernels and Rubber

Rail Transport (Existing Track)

External Fleet Size (Jengka -
Port Swettenham)
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APPENDIX 17-1
INTERNAL TRANSPORT COSTS

Table 1 - Lorry System (FFB)

Vehicle 5 ton lorry; cost M§12,600 (M$11,430 excluding tyres)
Trips 1) 4 trips per 8 hour day only (25 days per month) 20 tons per day

2) average distance T4 miles from field to mill round trip 15
miles (loading covers 3 miles)

3) speed on inward and outward journeys 25 mph
4) loading,weighing and unloading plus contingencies 92 minutes

Crop Average yield 0.75 tons FFB per acre per month
Peak yield 1.125 tons FFB per acre per month

Usage Average yield basis: 1800 miles per year
6000 tons per year
Vehicle life 6 years

Peak yield basis: 12,000 miles per year
(1/3 lower annual 4,000 tons per year
average utilisation
per vehicle) Vehicle life 9 years

Road Cost (Tertiary System)
Basis: Capital Cost M$7,500 l/ per mile) 41 @5k (M$93.7 per

Maintenance Cost M$750 per mile ; Per acre (vg9.4 ;::eacre
per year
Per ton (M$): Market Prices Social Prices
Capital (20 yrs. T%) 8.8 (20 yrs. 12%) 12.5
Maintenance 9.4 -4
per acre/yr. 18.2 21.9
per ton _2;9 _-E;ﬂ

1
‘/ Subsequently adjusted to M$7645 per mile
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APPENDIX 177
INTERNAL TRANSPORT COSTS
Table ! - Lorry System (FFB) (Contd )

Vehicle Cost M$§ At Market Prices At Social Prices
Fixed Annual Cost Average Peak Average Peak
Overheads (at 504 per

ton) 7 .000 2.000 7 000 2,000
Wages of driver &
loaders 4,920 4.920 2.920 4,920
Insurance 650 650 650 650
Road Tax & licence 3.790 3.790 x
2.360 11.360 8,570 7,970
Maintenance & Repairs 1,905 1,270 1.905 1,270
Depreciation & Interest
at 7% 2,405 _1,750 et 126 _2.780 _2,1%0
1€.570 14780 5,250 10,990
Add 10% of total (less
over head wages) for
stand by vehicles 875 746 533 407
17.545 15.126 13,783 11,297
Variable Cost (M$0 137
per mile) _2,486  _1.644 2466 154
Total 20 011 16.770 16.249 12,041
T amrT gt ] ] s
Cost per ton carried 3.3 4.2 2.7 5.3
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APPENDIX 17-1

Table 2 - Tractor-Trailer System (FFB)

Vehicle Tractor with 6-ton trailer; cost M$12,710 (M$11,216
excluding tyres)
Trips 1) 3 trips per 8 hour day (25 days per month) 18 tons per day.

2) average distence 74 miles from field to mill round trip 15
miles (loading covers 3 miles)

3) speed when on inward and outward journeys 10 mph
4) loading, weight and unloading plus contingencies 92 minutes

Crop Average and Peak yields 0.75 and 1.125 tons FFB per acre per
month

Usage 1) Average Vehicle Capacity
13,500 miles per year for 5 years 2,400 hours worked
5.400 tone carried per year

2) Peak Vehicle Capacity
(1/3 lower annual avg.
utilisation)

9,000 miles per year for 8 years 1,600 hours worked
3,600 tons carried per year

Road Cost [Tertiggx Sxatem}
Basis: Capital Cost M$3,400 per mile 21‘0 hai M$42.5 per acre

Maintenance Cost M$400 per mile Per acTe® (M$5.0 per acre/

year
Per ton (M$): Market Prices Social Prices
Capital (20 yrs. 7%) 4.0 (12%) 5.7
Maintenance 5.0 5.0
per acre/yr. 9.0 10.7
per ton 1.0 1.2
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APPENDIX 17-1
Table 2 - Tractor-Trailer System (FFB) (Contd.)

Vehicle Cost M$ At Market Prices At Social Prices
Fixed Annual Cost Average Peak Average Peak
Overheads 2,700 1,800 2,700 1,800
Wages of driver and

loaders 4,680 4,680 4,680 4,680

Insurance 170 170 170 170
Licence 240 240 - -

7,790 6,890 7,550 6,650

Maintenance and KRepair 1,683 1,052 1,683 1,052

Depreciation and Interest
at 7% 2,735 1,878 at 12% 3,111 2,257
12,208 9,820 12,344 9,959

Add 10% of total cost
(1ess overhead and wages)

for standby vehicles 483 334 496 348
12,691 10,154 12,840 10, 307
Variable Cost (M$1.24

per hour) 2,980 1,980 2,980 1,980

Total 15,671 12,134 15,820 12,287
[ _——— 1 ——— 3 —

Cost per ton carried 2.9 3.4 2.9 3.4
_— _ e ————1 _
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AFPENDIX 17-1

Table 3 ~ Tractor-Trailer with Transfer to Lorry -
Peak Yield basis (FFB)

Vehicles
5 ton lorry Cost M$ 12,600
Tractor and Trailer 5 ton Cost M$ 12,480
Ramps Cost M$ 3,500 (each to serve
about 1000 acres)
Trips and Usage Lorries 8 trips per day 300 days 8000 tons carried
(1/3 lower annual average utilisation)
Tractor and 5 trips per day 300 days 5000 tons carried
Trailers (as above)
Crop as in Tables 1 and 2

Cost 1. Tertiary Roads as in Table 2

Cost per ton at Market Prices M$1.0
at Social Prices M§1.2

2. Vehicle At Market Prices At Social Prices

Lorry Cost (excl. loaders)

Table 1) 14,010 10,280
Cost per ton 1.75 1.25
Tractor Cost (incl. loaders) 12,134 12,287

(Table 2)
Cost per ton 2.43 2.46
Transfer facilities per ton 0,05 0,05
4.23 (4.2) 5.76 (3.8)

Loss of Revenue

1% rise on F,F.A. content @ f.0.b. price M§500 per ton loss
of M$5.0 per ton
Loss in revenue per ton of F.F.B, = 20% oil content = M§1.0 per ton

Summary At Market Prices At Social Prices
Cost of Vehicles and Transfer 4.2 3.8
M$ per ton
Loss of Revenue to bruising 1.0 1.0
M$ per ton e e
5.2 4.8
— —
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APPENDIX 17-1

Table 4 - Tank Lorry (Latex)

Vehicle 5 ton tank lorry (1000 gal) with space for scrap;
Cost M$16,000 (M§15,030 excl. tyres)

[rips 3 per day (25 days per month) carrying 10,000 lbs. liquid
plus scrap per trip 5 tons (4 miles loaded)

°rop Average yield per acre 116 lbs. latex d.r.c. per month (375

lbe. liquid latex and scrap)

Usage Peak yield 30% greater

1) Average yield vehicle capacity 7200 miles per year
for 7 years 4,500 tons carried per year

2) Peak yield vehicle capacity 5540 miles per year
for 9 years 3,460 tons carried per year

cost M§ At Market Prices
Average Peak
Fixed Annual Cost
Overheads 2,250 1 |75°
Wages 2,160 2,160
Insurance 650 650
Road Tax Licence 3,790 3,790
Maintenance and Repairs 2,147 1,670
Depreciation and Interest
(T, 2,790 2,306
13,787 12,306
10% less wages and overheads
for standby vehicles 928 842
14,715 13,148
Variable Cost
M$0.137 per mile 986 759
15,701 13,907
Cost per ton carried 55 4.0

At Social Prices

Average  Pesk
2,250 1,730
2,160 2,160

650 650
2,147 1,610
3,294 2,821

609 314
11,110 9,5




APPENDIX 17-1

Table 5 - Tractor with Tank Trailer (Latex)

Tractor and 5 ton tank trailer; cost M§14,000 (M$17,516
excluding tyres)

®

Trips 2 per day (25 days per month) 10,000 1bs. liquid latex
plus scrap per trip (5 tons)

Crop As in Table 4

Ussge 1) Average yield vehicle capacity 4,800 miles for 6 years
5,000 tons carried per year (1200 hrs.)

2) Peak yield vehicle capacity 3,700 miles for 8 years
2,310 tons carried per year (925 hrs.)

Cost M§ At Market Prices At Social Prices

Average Peak Average Peak

Vehicle Cost

Wages 1,920 1,920 1,920 1,920

Overheads 1,500 1,150 1,500 1,150

Insurance and Licence 410 410 170 170

Maintenance and Repair 1,562 1,171 1,562 1,171

Depreciation and Interest

at 7% 2,626 2,096 (12%) 3,044 2,519

8,018 6,747 8,196 6,930

10% of total less wages

and overheads for standby
vehicles

460 368 478 386
8,478 7,115 8,674 7,316
Variable Cost
M$1.24 per hour 1,490 1,145 1,490 1,145
9,968 8,260 10,164 8,461
e 1 e o — 3 — —— ==
Oost per ton carried 3,3

N

°

o
M
-
N
.
o
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APPENDIX 17-1

Table 6 - Fleet Size (FFB)

1970 1975

FFB per year (tons) 55, 300 375,000
Average month:

Tons 4,600 31,200

Lorries (450 tons/month) Y 11 76

Cost (M$12,600/1lorry) 138,000 958,000
Peak month:

Tons (124% annual) 6,900 46,900

Lorries 1/ 17 115

Cost (M$) 214,000 1,449,000
Yy Includes 10% for spares

Table 7 - Fleet Size (Latex)
1970 1975

Latex per year (tons) 5,600 23,000
Average month:

Tons 470 1,900

Lorries (375 tons/yr.) Y 2 6

Cost (M$16,000) 32,000 96,000
Pegk month:

Tons (30% over average) 600 2,500

Lorries l/ 2 8

Cost (M$) 32,000 128,000

Y Includes 10% for spares
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1985
640,000

53,400
131
1,650,000

80,000
196
2,470,000

1985
80,000

6,700
20
320,000

8,700
26
416,000
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APPENDIX 17-2

Table 5 - External Fleet Size (Jengka - Fort Swettenham)

1970
Palm 0il (tons/yr.) 9,000
No. of Tank lorries 1/
(3,000 tons/yr.) 4
Cost (M$50,000) 200,000
Palm Kernel and Rubber (tons/yr.) 4,400
No. of lorries (1,800 tons/yr.) ] 3
Cost (M$17,700) 53,000

Y Includes 10% for spares

225

915
69,000

25
1,250,000

25,000
15
266,000

985
128,000

47
2,350,000

57,000

35
619,@
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APPENDIX 18-1

ROAD CONSTRUCTION MATERIALS

This appendix reviews the availability and quality of road
construction materials in the Jengka Triangle, based on field and
map inspection, air photograph interpretation and limited
laboratory tests, Materials considered were soils and their
capability for use in highway sub-grades or as sub-base materials,
laterite, soil and rock mixtures, rock, and river sands and

gravels.,

Soils

The main agricultural soil series identified in the course of
the soil survey were classified broadly as to their engineering
characteristics, based on tests made at PWD Headquarters, Kuala
Lumpur, to assess particle size, moisture content and liquid and
Plastic limits, Two broad groups of soile were established
(Table 1). The particle size distributions of the two groups are
shown in Figure 1,

Group I soils are least suitable as foundation material, and
Vhere a choice exists should be avoided. Many of these soils were
formed from shales; they are usually from 5 to 10 feet thick.
Below this depth an increasing proportion of unaltered shale
otcurs in the form of angular fragments, until the rock surface
whick is 1rregularly penetrated by clayey bands, is reached.
ExOEthlonB into these shales can be seen in innumerable road
®uttings in the district and however executed, have usually

Suffered slips. e
W

The stablization of the Triangle's soils, using ﬁartioularly
line @ being suitable for the prevailing climatic conditions, has
been Considered. The Group I soils are too heavy to be
Satisfactorily mixed. Stabilization could be applicable to the
Oroup 11 soils, which might lend themselves best to central
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APPENDIX 18-1

Figure 1 - Particle Size Distribution of Soil Groups
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mixing, using a stationary plant and processing soil from a
borrowpit.

Laterite

The more promising sources of laterite are the Malacca and
Tavy soil series where laterite tends to occur about one foot
" below the surface, in bands 2§ feet thick (Figure 2)., Hard
concretions, 1/4 to 1 inoch diameter, form three quarters of the
total volume of the laterite horizon (the remainder being clay).

The size of the laterite nodules, and the degree of
"laterisation™ that has taken place, determines the proportion
of parent soil to granular material., The process gives rise to
the limitations with which this material must be regarded when
considered for use in road foundations,

1. The parent material, usually one of two Group I soils
(since it is only in these that laterisation occurs to
any extent) is present in some proportion.

2, This proportion can vary greatly in the depth of a
deposit and change rapidly in the horizontal plane.

3. Parent material will wash out of the laterite in heavy
rain.

4. While the parent material will give strength when
moisture contents can be brought below the plastic limit,
when natural moisture content conditions prevail the
parent material will soften; being at about the plastic
limit,

These limitations imply that it is difficult to obtain a
consistent and reliable material in large scale operations, even
though skill in recognising local potentialities may produce a
satisfactory material from selected deposits, They account for
the unreliable behaviour of the exposed laterite used in
unsurfaced roads at present, and for the way in which they are
covered with a layer of loose material, the binder from which has
been washed away. They also account for the failures which have

230



SUMMATION PERCENTAGE

SBUMMATION PERCENTAGE

APPENDIX

18-1

Figure 2 - Particle Size Distribution -
River Sands and Gravel
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Laterite is only satisfactory for slow traffic of low
density because of the loose surface which forms in high rainfall
conditions. Laterite roads will form corrugations readily and
unless formed originally with a good camber and maintained
carefully in that state they are vulnerable to erosion.

Laterite should not be chosen as a main construction material,
since the resources are small and there is likely to be a shortage.

Soil(rook mixtures

The mixtures of parent shale and Group I soils which are found as
the parent rock is approached, form a clayey gravel. This has the
disadvantages associated with the local laterite with the addition
that the soundness properties of the unaltered shale are not
known,

Another form of soil/rock combination is found in the Group

II soil, Kedah, where boulders in a shallow overburden may occur.

Rock

Rock occurs in satisfactory exposures affording conditions
suitable for quarrying in and around the Triangle. (Pigure 2).

Outside the Triangle there is a quarry currently being worked
at Kampong Awah on the south of the Temerloh-Maran road, There
is an ample face, and the rock is a breccia of limestone and
andesite, Andesite itself may be too hard for satisfactory
compaction in ecrusher run form, but if limestone is present this
disadvantage is alleviated. Andesite also may exhibit
unsatisfactory qualities in adhering to bitumen., Limestone does
not, and this stone might prove by combining the properties of its
components to behave suitably as a surfacing. The harder andesite

may alleviate the slipperiness which limestone is prone to acquire
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North of the Maran road junction at Kua.a Sentul there is a
disused quarry again with an ample face. Here the rock is a hard
diorite with limestone inclusions. The gqualities of this rock
are likely to be suitable for roadmaking materials. Its use
is likely to be most affected by the degree to which its hardness

affects the process of quarrying it.

There is a quarry, also now disused, in the limestone at
Kampong S. Batu,north of the Jerantut-Maran road. The approach
road ie heavily overgrown but there appears to be a large

workable face, and a loading ramp still exists.

The Triangle itself is traversed centrally from South
slightly westwards to North by a band of sedimentary rocks in
narrow and usually inclined strata. These are soft, often
conglomerate, and water sensitive. They are not likely to yield
road foundation material, though the possibility of their
satisfactory use in localised positions as sub-base should not

be overlooked.

To the west, about mid-way up the Triangle, and opposite
the most westerly bulge of the Sungai Pahang are two large
limsetone deposits the approaches to which from the west are

reported to be marshy.

About five miles in from the northeast corner of the
Triangle on the fringe of the high ground is a deposit of
arenite. The samples inspected ranged from a friable coarse
yellowish sandy clay which breaks down very easily to fines
(but which might be suitable as sub-base) through a coarse
grained sound purple and white sandstone, to a dark fine
grained very hard amorphous material, and finally a fine bluish
black probably water-sensitive siltstone. The pale purple coarse
sandstone looks to be good road material, might be easily won,

and may in its weathered form yield a sub-base material capable
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of being dug by shovel.

Finelly, immediately north of Kampong Awah lies a large area of
andesite, which is exposed in river channels but may not offer a suitable
face for quarrying. This material should be avoided in earthworks.
Cuttingswithin the confines of this area on the geological map may need
to be limited in depth.

River Sands and Gravels

The locations of presently accessible sources of sand and gravel
are shown in Figure 2, The largest source of river sands and gravels is
the Sungai Pahang which can be regarded as inexhaustible. Borings in
the vicinity of Temerloh indicate granular deposits to a depth of about
50 feet below the bed. Good frictional sand and some gravels are
obtained from the river at Temerloh and at Jerantut, and there is no
reason to suppose that they do not occur ¢ontinually between these
points. The particle size distribution of Pahang sand is shown in
Figure 2.

In addition there are finer sands in some quantities in the beds
of the Sungai Salan, Sungai Batu, Sungai Siang, Sungai Tekam, Sungai
Jempol (N), Sungai Jeh, Sungai Jempol (S), and Sungai Jengka. Typical
particle size distribution of these sands appear in Figure 3, In the
bed of the river Jeh where it runs near the Maran-Jerantut road, there
are extensive deposits of boulders visible from the road and boulders
are reported in the length of the bed of the Jempol. Such boulders can

form a convenient and economical feed materisl for a stone-crusher.

The river deposits should be the subject of an investigation as to
the extent and workability of the deposits. They form an easily won
material which makes an excellent sub-base and can replace crushed rock.
The coarser sands from the Pahang might form a cheaper base and possibly
surfacing meterial than crushed rock when used in bituminous mixture, or
for surface dressing.,
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Appendix 18-2

GRASSES FOR TERTIARY ROAD SURFACING

In areas of Group II soils where there may be opportunities
to eliminate the application of laterite or other foundation
materials on the tertiary road system, the following grasses

which occur naturally in the vicinity of the Triangle should be
considered.

1., Axonopus compressus

2. Cynodon dactylon

3, Desmodium triflorum

4. Crysopogon aciculatus
5. Paspalum conjugatum

All of these grasses could be propagated by turfing, but in
view of potentially large areas involved, seed would be preferable.
Seed should be applied after grading and before rolling.
Laboratory tests by the Faculty of Agriculture of the University

of Malaya on Axonopus compressus indicated a germination of 80

per cent, If Axonopus compressus is used, it can be mown when
about six inches high to encourage a flat growing habit, thus
minimieing later mowing requirements. The total cost of the
grass surface, including seed (150 lb.per mile at M$300 per cwt),
equipment and labour, is estimated at roughly M§400 per mile.
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APPENDIX 10-3 .

DRAINAGE AND BRIDGES

Drainage

Based on plots of run-off for catchments of one square
mile and above and assumed circular catchment areas, volumes of
road cross-flow were computed for 25 per cent and 50 per cent
run-off. The 25 per cent run-off coincided with a theoretical
curve constructed separately for a 5 ir, hr storm and was used to

determine cross drainage requirements.

Crose drainage was estimated for typical road layouts on the
FLDA Ulu Jempol Scheme where adequate topographic data was

available. The drainage requirement thus computed was used for all
clasces of roads,

Pipe drains were taken as pre-cast reinforced concrete pipe.
For primary roads a concrete surround was added; for secondary

and tertiary roads, pipe drains were assumed to be bedded on river
sand and backfilled,

Reinforced concrete box culverts were assumed for all points
where flows were estimated to exceed the capacities of 72-inch
pipes,

The amount of cross drainage and the estimated cost is given
in Table 1.

Bridges

Allowances for minor bridges were made on the basis of map
inspection and correlated approximately with the actual linear feet
of bridge per mile on existing roades in the area., Assumed bridge
quantities and costs (based on unit prices obtained for estimating
purposes from the Public Works Department are given in Table 2.
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The proposed Sungai Pahang bridge was mssumed to have a
crossing length of 400 feet, based on map inspection. An
allowance of M$1,500,000 was included in the estimates for its
construction; this assumes that some type of practicable low-level

design could be developed, otherwise costs would be higher.
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Item

e

Earthwork
Drainage
Base

Seal coat
Bridges

Grassing

Item

Levelling Grade

Double Surface
ireatment

APPENDIX 18-4
ESTIMATED ROAD CONSTRUCTION COSTS
Table 1 - Primary Roads, Stage 1

Unit Quantity Est. Cost
Unit Price rer mile per mile
(M$) (M8 )
cu yd 0.98 70,000 68,000
Lo Sa —_ - 11,520
cu yd 8.70 4,700 40,836
8q yd 0.175 14,080 2,464
lin £t 980.00 17.6 17,250
eq yd  0,0825 10,560 870
141,540
Engineering, supervision of
construction, and contingencies (25%) 35,385
Total 176,925
Say 177,000
Table 2 - Primary Roads, Stage II
Unit Est. Cost
Unit Price Quantity per mile
48) (M 8 )
L. B. S - 1,210
16,840
Engineering, supervision of
construction, and contingencies (25%) 4,210
Total 21,050
Say 21,000
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APPENDIX 18-4

Table 3 - Secondary Roads

241

Item Unit Unit Quantity Estimated
Price Cost per mile
i AR Ms) (n$)
Earthwork cu yd 0.98 18,600 18,200
Base Course cu yd 6.82 3,130 21,300
Bridges lin ft 900 10.6 9,540
54,534
Engineering, supervision of
construction, and contingencies (25%) 13,633
Total 68,167
Say 68,000
Table 4 - Tertiary (improved) Roads
Ttem Unit Unit Quantity Est. :gat
Price per mile per mile
S Al M) : (ns)
Earthwork cu yd - - 3,624
Laterite cu yd 6.79 1,370 9,300
Drainage L.S. - -~ 34434
Bridges lin ft 240 5 1,200
17:553
Engineering, supervision of
construction, and contingencies (25%) 4,389
Total 21,947
Say 22,000



APPENDIX 18-4

Table 5 - Tertiary Roads, Oil Palm Areas

Unit Est. Cost
Item Unit Price Quantity per mile
per mile M3)
Earthworks cu yd 0.51> 1,760 906
Laterite cu yd 6.79 587 4,000
Drainage L.S, - - 1,234
6,140
Engineering, supervision of
construction, and contingencies (25%) 1,535
Total 75675
Table 6 - Tertiary Roade, Rubber Areas
Unit Est. Cost
Item Unit Price Quantity per mile
(M$) per mile M$)
Earthworks cu yd 0.515 1,760 906
Drainage L.S. - - 1,234
Grassing eq yd 0.0825 75040 580
2,720
Engineering, supervision of
construction, and cont:ngencies (25%) __680
Total 3,400
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19-6

AFPENDIX 19
WATER SUFPLY, DRAINAGE AND IRRIGATION (Contd.)

RUBBER FACTORY

Table 1 Water Supply Capital Costs Using
Stream Supplies
Table 2 Water Supply Capital Costs Using

Ground Water Supplies

ESTIMATED CAPITAL AND OPERATING COSTS FOR A SPRAY
IRRIGATION SCHEME FOR 150 ACRES OF OIL PALM NURSERY

Table 1 Capital Cost
Table 2 Operating Cost
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APPENDIX 19-1

DOMESTIC WATER SUPPLY STANDARDS

World Hezlth Normaliﬂange
Standards expected at

Description (ppm) Jengka Triangle
(ppm)

Residuzl Chlorine 1.0 = 2.0 1.0 - 2.0
*Chlorides as Cl 200 Nil - 18
*Total solids 500 0 - 100
Oxygen absorption See remarks 0.9 < sl )
immoniacal )

nitrogen bee remarks 0.01 - 0.05§
Albuminoid

nitrogen See remarks 0.06 - 0.22;
Oxidized nitrogen See remarks 0.03 - 0.42)
*Total hardness as

Ca005 300 5 - 50
*Total alkalinity

as CaCO3 335 5 - 50
Nitrates as NO3 100 Unknown
*Purbidity 5 14 - 85
*pH I‘B.nge 700 - 8:5 6.5 g 9.0
*Silica as 8i0p 20 j O
*Iron 0.3 (1.0) 0.4 - 1.5
Manganese 0.1 0 - 0.06
¥B., COLI-Aerogenes 10 colonies 3500 - 9000

colonies per 100 ml per 100 ml
*B. COLI-Faecal 10 colonies 250 - 5500
types per 100 ml per 100 ml
Colour _ 5 Hazen units 5 - 40 Hazen
; "~ units

After treatment

Increases above
these values
indicate a rise
in pollution
and thus ;
indicate a need
for further
investigation

20 ppm is the
upper limit for
small rural
supplies

(1,0) is upper
limit for small
rural supplies

Rew water

Raw water

* Only these items are of interest for Malayan conditions.
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AFFENDIX 19-2
BOILE# FEEDWATER STANDAKDS

Tolerance limit Hange of Jengka

Description for 250 psi Triangle kivers
pressure (ppm) (ppm)

Turbidity 10 14 - 85
Dissolved oxygen 0.2 0.5 - 4.7
Hydrogen sulphide 3 Unknown

Total hardness as
CaC03 40 5 = 50
Sulphate/carbonnte 2:1 Unknown

ratio (112‘90‘ i

NBQOO))

Aluminium oxide

(41203) 0.5 Unknown
Silica (510;) 20 y SR
Bicarbonate (HCOs) 30 Unknown
Carbonate (COz = ) 100 3 - 34
Hydroxide (OH™) 40 Unknown
*Total solids 500 - 2500 30 - 100
Maximum pH value 8.5 6.5 - 5.0
Colour 40 Hazen units 5 = 40
Hazen units

* Depends upon boiler design

248

Hemarks

High values
cause foaming
and priming
High values
cause corrosion

Unimportant
except on acccunt
or odour

High values
cause scale
formation

Causes caustic
embrittlement
if ratio is

high

Causes scale
formation if

high

Causes scale
formation if

high
Causes corrosion

if high

Causes corrosion

if high

High values
cause foaming
and priming

Low pH causes
corrosion



APPENDIX 19-3

ESTIMATED CAPITAL AND OPERATING COSTS FOR RURAL
WATER SUFPLIES

Table 1 « Village Water Supply Capital Costs
Using Stream Supplies

(1200 design population)

Description Cost 1/
M§
Intake and pump-well 2,000
Pumps, pump-house, instruments etc. 17,@
Treatment plant 2/ 25,000
Transmission mains 21,000
Distribution system 32,000
Service reservoir (one day supply) 18,000
Stand pipes 1,000
Engineering, supervision and contingencies 24,000
Total 140,000 &/

1/ Lump sum cost based on estimated costs of 16 FLDA water schemes,
2 large PWD schemes, mining company data, and quotations from
equipment suppliers.

g/ Filtration but not sedimentation.

b Cost per head for design population 21200 pooph; M3117
Cost per head for initial population 690 people) M$203
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APPENDIX 19-3

Table 2 - Village Water Supply Capital Costs
Using Groundwater Supplies

(1200 design population)

Description Cost 1/
M$
Exploration, test drilling, casing, screening,
development, pumps, pump-house, instruments etc. 31,000
Treatment plant 2/ 2,000
Transmission mains 17,000
Service reservoir (one day supply) 18,000
Distribution system 30,000
Stand pipes 1,000
Engineering supervision and contingencies 26,000
Total 125,000 2/

1/ Lump sum cost based on estimated costs of 16 FLDA water schemes,
2 large PWD schemes, mining company data, and quotations from
equipment suppliers.

2/ Chlorination only.

3 Cost per head for design population (1200 people; M$105
Cost per head for initial population ( 690 people) M$182
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APFENDIX 19-3

Table 3 - Village Water Supply Capital Costs
Using Local Catchment Supplies

(1200 design population)

bescription Cost Y
M$
Reservoir construction 2/ 12,000
Pumps, pump-house, instruments etc. 17,000
Treatment plant }/ 25,000
Transmission mains 22,000
Distribution system 32,000
Service reservoir (one day supply) 18,000
Standpipes 1,000
Engineering, supervision and contingencies 29,000
Total 156,000 Y

Lump sum cost basea on estimated costs of 16 FLDA water s
2 large PWD schemes, mining company data, and quotations
equipment suppliers.

Dam site assumed to supply 4 villages (M$10.2 per capita)
Filtration but not sedimentation.

Cost per head for design population (1200 peopleg M$130
Cost per head for initial population ( 690 people) M$226
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APPENDIX 19-3

Table 4 - Village Water Supply:

For One Village Per Annum

(1200 design population)

Operating Costs

Description

Unit
rate

Operating
Costs

M§

Fower costs for fuel, oil etc.

. Staff wages plus supervisory
over-head housing, leave etc.

Maintenance of plant

Maintenance of pipe-lines

Chemicals

M$1.00 for 5000
gallons output

wages of 2 engine
ariver/operators

plus 50%
at 3% per annum

at 2 cents per
foot run of all
mains

M§1.00 per 20,000
gallons output

Cost per annum

5,000

4,500

1,000

500

1,000

12,000
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APPENDIX 19-4

ESTIMATED CAPITAL AND OPERATING COSTS FOR TOWN WATER SUPPLIES

Table ' -~ Regional Centre Water Supply Capital Costs
Using Ground Water Supplies

(12,000 Design Population)

Description Cost 1/ 2

Exploration, bore-holes screens, 2/
casing, development, pumps, power lines,

transformers, switches, etc. 230,000
Treatment plant 3/ 200,000
Trensmission mains 125,000
Service reservoir (one day supply) 255,000
Distribution system 320,000
Engineering, supervision and

contingencies 270,000

Total 1,400,000

Y Lump sum cost based on estimated costs of 16 FLDA water schemes,
2 large PWD schemes, mining company data, and quotations from
equipment suppliers.

2/ .

Electric power from town is assumed.

1/ Includes sedimentation and filtration for iron removal.
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APPENDIX 19-4

Table 2 - BSoutheast and Southwest Town Water Supply
Capital Costs Using Stream Supplies

(4000 Design Population Each)

Description Cost per tounii7
M$
Intake structure 3,000
Pumps, including motors, power lines, 2/
wiring, switches, transformers 33,000
Treatment plant 3/ 80,000
Transmission mains 55,000
Service reservoir (one day supply) 75,000
Distribution system . 128,000
Engineering, supervision and
contingencies 86,000
Total Each Town 460,000

l/ Lump sum cost based on estimated costs of 16 FLDA water schemes,
2 large FPWD schemes, mining company data, and quotations from
equipment suppliers.

2/ Electric power from town is assumed.

1/ Includes sedimentation and filtration.
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APPENDIX 19-4

Table 3 - HRegional Centre Water Supply Operating
Costs Fer Annum Using Ground Water Supplies

Description Unit Rate Operating Cost

Power costs for electricity, 80 cents per 5000

oil etc. gallons 49,000
Staff wages plus supervisory Wages of 6 engine
overheads, housing, leave driver/operators
ete. plus 50% 13,000
Maintenance of plant at 3% per annum 8,200
Maintenance of pipelines at 2 cents per -
foot run _ 4,500
Chemicals 3% cents for 20,000
gallons output 5,300
Cost per annum 80,000

Table 4 - Southeast and Southwest Town Water Supply
Operating Costs Per Annum Using Stream Supplies

Description Unit Rate Operating Costs
per town M§

Power costs for electricity, 80 cents per 5000
0il ete. gallons 16,000

Staff wages plus supervisory Wages of 4 engine
overheads, housing, leave etc. driver/operators,

plus 50% 9,000
Maintenance of plant at 3% per annum 3,000
Maintenance of pipelines at 2 cents per

foot run 1,500
Chemicals M$1 per 20,000

gallons output 4,500

Cost per annum 34,000
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APPENDIX 19-5

ESTIMATED CAPITAL COSTS OF INDUSTRIAL WATER SUFFLIES Y
PAIM OIL MILL

Table 1 - Water Supply Capital Costs
Using Ground Water Supplies

Description Cost Y
M$

Exploration, bore-holes, screens,

casing, development 14,000
Pumps, pump-house, instruments etc. 7,000
Treatment plant 3 25,000
Transmission mains 6,000
Reservoir (service tanks) &/ -
Distribution system y -
Electric power line 25,000
Engineering supervision

and contingencies 19,000

Total 96,000

1/ Operating costs are included in the over-all mill and factory
operating costs.

2/ Lump sum cost based on estimated costs of 16 FLDA water schemes,
2 large FWD schemes, mining company data, and quotations from
equipment suppliers.

}/ Includes sedimentation and filtration for iron removal.

&/ Included in mill costs.

256



APFENDIX 19-5

PAIM OIL MILL

Table 2 - Water Supply Capital Costs
Using Stream Supplies

Discription Cost v
M$
Intake and pump-well 1,500
Pumps, pump-house, instruments etc, 5,500
Treatment plant g/ 30,000
Transmission mains 6,000
Reservoir (service tanks) 3/ -
Distribution system -
Electric power line 25,000
Engineering supervision and
contingencies 17,000
Total 85,000

1/ Lump sum cost based on estimated costs of 16 FLDA water schemes,
2 large PWD schemes, mining company data, and quotations from
equipment suppliers.

2/ Includes sedimentation and filtration.

i/ Included in mill costs.
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APPENDIX 19-5

RUBBER FACTORY

Table 1 - Water Supply Capital Costs
Using Stream Supplies

Description Cost Y
M$
Intake and pump-well 1,500
Pumps, pump-house, instruments etc. 3,300
Treatment plant 2/ 25,000
Transmission mains 6,000
Heservoir (service tanks) 3/ e
Distribution system -
Electric power line 25,000
Engineering supervision and
contingencies 15,200
Total 76,000

Y Lump sum cost based on estimated costs of 16 FLDA water schemes,
2 large PWD schemes, mining company data, and quotations from
equipment suppliers.

2/ Includes filtration but not chlorination.

}/ Included in mill costs.
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APPENDIX 19-5

RUBBEK FACTORY

Table 2 - Water Supply Capital Costs
Using Ground Water Supplies

Description Cost: 1/

Exploration, test drilling, casing,
screening, development, pumps,

pump-house, instruments etc. 19,000
Treatment plant 2 -
Transmission mains 6,000
Reservoir (service tanks) 3 : - -
Distribution system -
Electric power lines 25,000
Engineering supervision and

contingencies 12,000

Total 62,000

Y Lump sum cost based on estimated costs of 16 FLDA water schemes,
2 large PWD schemes, mining company data, and quotations from
equipment suppliers.

g/ Not required.

i/ Included in mill costs.
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APPENDIX 19-6

ESTIMATED CAPITAL AND OPERATING COSTS
FOR A SPRAY IRRIGATION SCHEME FOR
150 ACRES OF OIL PALM NURSERY

Table 1 - Capital Cost
Description Cost
M§
Engines, pumps, mountings, pipe
manifold, gauges, bends, foot valves 85,000
Main pipeline-pumps to irrigation areas 12,000
Main pipelines in irrigation areas 40,000
Spray lines and fittings 83,000
Engineering and contingencies (10%) V 25,000
Total 245,000 2/

1/ A low figure is used because very little engineering work is
required in establishing the scheme. The above costs cover supply
of equipment and are based upon suppliers' quotations.

g/ M$1,640 per acre.
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APPENDIX 19-6

Table 2 - Operating Costs

Description Cost
M$
Pumping costs for fuel, Y
lubricating oil. 17,300
Staff wages, plus overheads, housing 2/
leave etc. : 34,800
Maintenance of equipment including
pipelines at 2% P.A. of capital cost. 4,900
Establishment costs for setting up in
new areas each year. 5,000
Total 62,000

y Operating time 1300 hours/year at 385 H.P. from a total of 8
pumping units.
Lubricating 0il at 0.004 pints/BHP-Hr. at 80% load at 4$0.60/pint.
Fuel o0il at 0.42 pints/BHP-Hr. at 80% load at M$0.60/gallon.

2/ Area divided into 3 separate schemes using a total of 8 labourers,
6 pump attendants, 2 supervisors.

if Assumes new irrigation areas established each year to accord with

development phasing, with labour provided by item 2, but requiring
transport, some earthmoving and replacement of breakages.
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APPENDIX 20

SANITATION AND HEALTH

RURAL HEALTH UNIT - CAFITAL AND OFERATING COSTS

Table 1 Capitel Costs for One Rural
Health Unit

Table 2 Operating Costs for One Rural
Health Unit Per Annum

Table 3 Operating Costs for One 50-Bed

Rural Hospital Per Annum
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APPENDIX 20-1

RURAL HEALTH UNIT - CAPITAL AND OFERATING COSTS Y
Tgble 1 = Capital Costs for One Rural Health Unit 2/

Description %;:;
Main Health Centre
Clinic building 35,000
Administrative block 20,000
Staff quarters, garage, store 270,000
Land o
Furniture and equipment 25:000
Total for one main centre 350,000
Health Sub-Centre
Clinic building 35,000
Staff quarters, garage, store 110,000
Land -
Furniture and equipment 10,000
Total for four sub-centres 620,000
Midwife's Clinic and Quarters
Building 13,000
Land P
Furniture and equipment 1,500
Total for seventeen clinics 246,500
Total for one rural health unit 1,216,500

y

of Health, Kuala Lumpur 1963,

2/
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APPENDIX 20-1

Table 2 -~ Operating Costs for One Rural Health Unit per annum

Operating Cost

Description (M8)
Main Health Centre
Personal emolumentsa 95,000
Other reourrent charges 40,000
Total for one main centre 135,000
Four Health Sub-centres
Personal emoluments 120,000
Other recurrent charges 80,000
Total for four sub-centres 200,000
Total for one rural health unit 335,000

Table 3 - Operating Costs for One 50-bed Rural Hospital per annum

Description Operating Cost
(M$)
Personal emoluments and other recurrent charges 1,000,000
Total 1,000,000
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APPENDIX 21

EDUCATION
Pege
SCHOOLS AND TEACHERS HOUSING 255
Table 1 Primary School Data
Table 2 Secondary School Data
Table 3 Upper Secondary School Data
Table 4 School Requirements on Existing
FLDA Schemes
Table 5 Capital Costs for Schools and Teachers
Housing :
Table 6 Operating Costs of Schoole Per Annum



APYENDIX 21-1
SCHOOLS AND TEACHERS' HOUSENG

Table 1 = Primary School Data

Numbers of | Numbers of Required  Numbers of
School students students used
Clasesrooms Teachers Headmasters
estimated for planning (40 students | (1.2 per (Number per
per room) room School)
Settlement Unit Primary Schools
1 402 400 10 12 1
2 482 480 12 14 1
5 380 400 10 12 1
6 380 400 10 12 1
7 50% 520 13 16 1
8 465 440 1 13 1
9 488 480 12 14 1
10 304 320 8 10 1
13 479 480 12 14 1
14 361 360 9 1 1
15 312 320 8 10 1
16 363 360 9 " 1
20 252 s 280 7 8 1
21 414 400 10 12 1
22 292 260 7 8 1
23 288 280 7 8 1
24 550 560 14 17 1
28 406 400 10 12 1
29 481 480 12 14 1
30 368 360 9 " 1
31 429 440 n 13 )
32 597 600 15 18 1
33 364 360 9 " 3
34 350 360 9 " :
35 365 360 9 " )
36 492 480 12 ) %
61 360 9
% 299 480 2 " !
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APPENDIX 21-1

Table 1 - Primary School Data (Contd.)

Numbers of | Numbers of : Required _ Numbers of
Sahoel students students used Classrooms Teachers Headmas ters
o0 estimated for planning (40 students (1.2 per (Number per
per room) room) School)
Settlement Unit Primary Schools (cont'd)
39 185 200 5 6 1
40 331 vt El 11 1
41 371 360 9 11 1
42 511 560 14 17 1
52 493 480 12 14 1
53 466 480 12 14 1
54 955 520 13 16 1
55 301 320 1 8 1
56 378 360 8 10 1
57 466 480 12 14 1
58 542 560 14 17 1
Scheme| Primary Schools
3 560 14 y 17 1
BT e BT SO
17 59 640 1 19 1
18 g 2/ 659 640 6 b ¢
19 659 640 16 19 1
. ST 659 640 10 7/ 12 =
Town Primary Schools
1 520 13 16 1
12 ); 4/| 1040 520 13 16 1
25 400 10 12 1
26 )5/ 1361 400 10 12 1
o 400 10 12 1
23 ) 400 10 12 1
44 ) 400 10 12 1
45 g 400 10 12 1
46 ) ¢/ 400 10 12 1
- | 3521 400 10 12 1
48 } 400 10 12 1
49 400 10 12 1
50 ) 400 10 12 1
1 00 10 12 1
W}u 25,697 %_??:40 617 737 56
1/ Ulu Jempol schools.
2/ Bukit Tajau, Kampong Awah, Sungei Nerek schools.
3/ Sungei Tekam school,
4/ Southeast town schools,
5/ Southwest town schools including two adjacent settlement
unit schools.
6/ Regional centre schools including two adjacent settlement
unit schools.
1/ Aaditional classrooms to those already in use.
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APPENDIX 21-1

Table 6 - Operating Costs of Schools per annum

St Unit Cost Operati
Description (M) Cost (M$
56 Primary schools teaching 25,100
children 332 per child 8,330,000
21 Secondary schools teaching 18,400
students 1300 per student 23,920,000
5 Upper secondary schools teaching
2400 students : 1500 per student 3,600,000
1 Teachers training school training ;
600 teachers 3300 per teacher 2,000,000
Cost per annum 37,850,000
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APPENDIX 22

TELECOMMUNICATIONS AND ELECTRIC FOWER

Page

TELECOMMUNICATION SERVICES 273
Table 1 Capital Costs
Table 2 Operating and Maintenance Costs

Per Annum
ELECTRIC POWER SUFPPLY 275
Table 1 Capital Costs for Regional Centre
Table 2 Capital Costs for Southeast and

Southwest Towns
Table 3 Capital Costs for One Village
Table 4 Operating Costs for Generation and

Distribution Per Annum
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APPENDIX 22-1
Table 2 =~ Operating and Maintenance Costs per Annum 1/

DESCRIPTION OPERATING COST
M $)
Exchange equipment 2/
One Group centre exchange 13,000
Three Dependent exchanges 19,500
32,500
Telephone lines 3/
Overhead lines 79,600
Underground lines 6,600
86,200
Telegraph Service 4
Operating costs 4,000
4,000
Cost per annum 122,700
1/ Recoverable from subscribers
2/ Wages for five men and including costs of power, spares,

transport and overheads

Wages for 15 mén and including costs of poﬁer, spares,
transport and overheads

bl

Wages of one operator (8 hour daily service) including
overheads.
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APPENDIX 22-2

ELECTRIC POWER SUPPLY
Table 1 = Capital Costs for Regional Centre

DESCRIPTION cosT
(ms)

Purchase and installation of six 200 KW
alternators and diesel prime movers including

one spare 690,000
Purchase and erection of transmission lines
including transformer sub-stations 297,000
Distribution network 250,000
Service connections including meters 131,000
Street lighting 114,000
Engineering, contingencies etc. 368,000
Total 1,850,000
Table 2 = Capital Costs for Southeast and Southwest Towns
DESCRIPTION cwn?%mn
Purchase and installation of three 200 KW
alternators and diesel prime movers 350,000
Purchase and erection of transmission lines
including transformer sub-stations 104,000
Distribution network 83,000
Service connections including meters ' 46,000
Street lighting 38,000
Engineering, contingencies etc. 154,000

Total Cost for each Town 775,000
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ALFLNUIA ce~c

Table 3 - Capital Costs for One Village

) "““'"j’
DESCRIPTION QoST
(4$)
One 28 KW diesel electric generating
unit and house 15,000
Distribution network and service
connections 17,000
Engineering, contingencies etc. 8,000
Total cost for one village 40,000
Table 4 - Operating Costs for Generation
and Distribution per Annum
: OPFRATING COST :
DESCRIPTION Regional Centre Two Towns
(13) (M8)
iV
Fuel and lubricants 90,000 84,000
Labour'g/ 90,000 130,000
Maintenance of machineryz/ 34,000 42,000
Maintenance of distributipn
RETWOEK 26,000 24,000
240,000 280,000
Cost per annum 520,000

ok

e

Based on consumption of 1 1b, of diesel fuel per KW-hour at

60 cents per gallon.

Includes wages of labourers, drivers, linesmen, chargemen, engine
operators, clerks and supervisors plus 50 per cent overhead
charges for housing, leave etc,

Ten per cent of capital cost,

Two per cent of distribution network capital costs.
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APFENDIX 232

POSTAL SERVICES CAPITAL AND OPERATING COSTS

Table 1 = Capital Costs -1/

Description Cost
(M$)
Main Post Office
Building 150, 000
Land (0.5 acre) =
Equipment g 60,000
Total capital cost for one post office 210,000
Subsidiary Post Office
Building 78,000
Land (0.25 acre) -
Equipment 2 30,000
Totel capital cost for two post offices 216,000
Postal Agency
Equipment 600
Total for twenty four postal agencies 14,000
Total capital costs for postal services 440,000

1/ 1Inclusive of engineering and contingencies.

g/ Exclusive of telephone exchange and telegraph equi t which is
included in Telecommunications costing (Chapter 22). Inclusive of

motor vehicles.

3/ Motor vehicles are not included as letter deliveries are not made
from postal agencies, and mail bag delivery and collection is by

contract.
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APFENDIX 23-2
Table 2 - Operating Costs per Annum Y

Description Operating Cost
(M$)
Post Offices
Personal emoluments 105,000
Other recurrent cﬁargas 26,000
131,000
Postal Agencies
Agency charges &/ 35,000
Rural delivery costs 3/ (404000) -
35,000
Cost per annum 166,000

Exclusive of Telecommunications annual costs.

Mail deliveries to agencies from post offices and
return, and agency operating fee of $25 per month,

.}/ Includes wages of twelve postmen. Postmen will not
be employed in the agencies until a suitable level
of business is conducted.
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AFPENDIX 25
MANAGEMENT

TRIANGLE HEADQUARTERS MANAGEMENT

Table 1
Table 2
Table 3

Table 4

Table 5
Table 6

Table 7

Staff List and Phasing
Unit Capital Costs (Staff)

Unit Capital Costs (Offices and
Vehicles)

Phasing of Unit Capital Costs
(Housing, Offices and Vehicles)

Unit Operating Costs (Staff)

Unit Operat Costs (Offices
and Equipment

Phasing of Unit Operating Coste
(Salaries, Offices and Vehicles)

PROJECT MANAGEMENT

Table 1

Table 2

Table 3

Table 4
Table 5

Staff List end Phasing (Summary
all Projects)

Unit Capital Costs (Housing,
Offices and Vehicles)

Phasing of Unit Capital Costs
(Housing, Offices and Vehicles)

Unit Operating Costs (Staff)

Phasing of Unit Operating Costs
(salaries, Offices and Vehicles)

SETTLEMENT UNIT MANAGEMENT

Table 1
Table 2

Table 3
Table 4
Table 5

Staff List and Phasing (All Projects)

Staff and Office Requirements By
Projects

Unit Capital Costs
Unit Operating Coste

Staff List and Phasing (Existing
FLDA Schemes)

ANNUAL STAFF INTAKE BY CATEGORIES
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APPENDIX 25-1

Table 1 - Staff List and Phasing (Contd.)
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APPFNDIX 25-1

Table 1 - Staff List and Phasing (Contd.)
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TOTAL 389 484 657
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AFFENDIX 25-2

Table 5 - Phasing of Unit Operating Costs (Selaries, Off

and

lces

Vehicles) (Contd.)

(M$ thousands)
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Figure 1 Rate of Return on Capital of Projects
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APPENDIX 26-1

Table 2 « Fixed Capital - Management
(Buildings, Houses and Equipment )

l/ Triangle Total
Field Offices Jost per unit M$ M$ Million
I Houses Managers 39 23,200 0.9
Assistant Managers 86 10,670 1.0
Snr. Supervisors 168 7,370 1.3
Field Assistants 82 2,365 02
Clerks 80 7,865 .6
Drivers 81 2,200 ;-
. 4.2
II Offices 94 10,100 1.0
II Vehicles Land Rovers 38 9,900 0.4
Tractors and
trailers 43 11,000 0.5
2.9
6.1
Project Headquarters 2/
Housing 2.6
Offices (6) 0.5
Vehicles (12) 0,2
363
Triangle Headquarters *y
Housing 1.6
Offices (2 0.5
Vehicles (6 0:1
2:2
11.6

|

1/ Appendix 25-3
2/ Appendix 25-2
3/ Appendix 25-1
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APPENDIX 26-2
FLDA ANNUAL RECURRENT EXPENDITURE

Cost Per Acre M$

Triangle
0Oil Palms Rubber Total
65,509 acres 27,500 acres M$ Million
1. Crcp Maintenance 82 5.4
43 1.2
5.6,
2. Harvesting Roads and Transport
Road Maintenance 11 0.7
3 0.1
Transport to Factory
FFB 32 Y 2.1
Latex 14 Y 0.4
2l
5. Processing and Marketing
Processing (excl. capital) 63 3/ 41 4/ 5.2
Freight at (M$§ 15 per ton) 33 11 2.4
Port and Handling Charges:
Kernele/Rubber HbE ez ton)-22 D L
116 6 9.0
ik i less L}_i/
L7

<

Represents an average haul which varies from Project to
Project.

M87 per acre for Transport and M§7 per acre for collection stations.
M$7 per ton FFB.
Mg 2.3 per 1b. latex; M¢ 3.3 per 1b. serap.

The constant assumed in Table 24-1 is for the Triangle as a whole.,
In fact by the time Project VI comes into full production rubber
production in Project II is falling. Thus the constant average
processing and marketing cost for rubber is M$46 per acre.

R e
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4.

FLDA ANNUAL RECURRENT EXPENDITURE (Contd.)

Management (M$000)

APPENDIX 262

Tri “
/ Total
Headguarterslf Settlement nggggmentg/ M§ Million
Cost per
Settlement Number Total
Project I 305 29 12 348 o7
Project II 305 29 17 493 «8
Project III 305 29 21 609 .9
Project IV 305 29 14 406 .8
Project V 305 29 18 522 .9
Project VI 305 332/ 15 498 .8
Triangle 906 - - - 9
5.8
Settler Income 1997/8
Project I 1210 settlers @ M§ 1800 2.2 |
Project II 1560 settlers @ M§ 1800 2.8
Project III 1880 settlers @ M$ 1800 3.4
Project IV 1350 settlers @ M§ 1800 2.4
Project V 1720 settlers @ M§ 1800 3.1
Project VI 1580 settlers @ M§$ 1800 2,8
16.7
—_———

Y See Appendices 25
See Appendix 25=3

Project VI contai
supervisors have

_1 (Table 3) and 25-2 (Tables 3 and 5)

ns two large settlem
been allocated per gettleme

33

ents to which two service
nt unit.
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AFPENDIX 26-3
HRevenue and Cash Flow (Full
) by Projects

Table 2 - FLDA Expenditure,
Triangle Development
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APPENDIX 26-4

Table 2 - Adjustments made to assess Projects on a comparable basi:

A. Prices Incomes(M$ per acre) used for all phases of all project:

Rubber 0il Palm
Year
(Clearing year = 0)
4 - 201
5 - 560
6 160 820
7 390 865
¢ 495 895
9 605 905
10 685 925
11 115 Thereafter
12 i 740 Constant
13 740
Thereafter
Constant

B. Management Cost

Project VI which was designed with lower management densities than
the earlier projects was weighted with additional expenditure on
management to put it on a comparable basis with Projects I to IV.
Projects IV and V which also have lower management densities were
not adjusted and therefore are favoured to this extent.

C. Return on Capital

Project I 12.9%
11 12,3%
III 13.0%
v 12 8%
v 10.2%
VI 10.4%
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PRESENT WORTH (at 1-7 -1966 ) M $ Millions

APPENDIX 26-4
Figure 1
RATE OF RETURN ON CAPITAL OF PROJECTS I - VI

EXCESS OF REPAYMENT OVER INVESTMENT
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(M$ millions)

APFENDIX = 26-5

other Government Departments

Table 2 - Foreign Exchange Component of Fixed Capital Expenditure of
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APPENDIX 26-8
RATE OF RETURN CALCULATIONS

Calculation of Rates of Return on Capital

The rate of return on Capital (RRC) has been calculated in the
same way throughout the analysis. The income, expenditure, or cash
flow (income less expenditure) have been discounted using con-
tinuous compounding factors to a common point in time i.e. 1-7-1966.
The total of these discounted annual sums is shown as the 'present
worth'. The rate of return on capital is the rate of intereast that
would have to be used to produce equal present worths of income and
expenditure, or cash flow deficit and surplus.

The figures shown in this appendix plot the nett present worth
of income and expenditure for all aspects of the analysis (except
comparison of projects; see Appendix 26-4). At low rates of in-
terest the present worth of income less expenditure is positive
while at higher rates of interest the Present worth becomes
negative., The point at which the Present worth line crosses the
zero axis denotes the rate of interest which equate income with
expenditure. This is the rate of return on capital.
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PRESENT WORTH ( at 1-7-1966) M5 Millions

EXCESS OF REPAYMENT OVER INVESTMENT

EXCESS OF INVESTMENT OVER REPAYMENT

APPENDIX 26-8
Figure 1
RATE OF RETURN ON CAPITAL IN
INDIVIDUAL PROJECTS - FLDA
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PRESENT WORTH (at 1-7-1966) M $ Millions

EXCESS OF INVESTMENT OVER REPAYMENT

EXCESS OF REPAYMENT OVER INVESTMENT

APPENDIX 26-8
Figure 2

RATE OF RETURN ON CAPITAL
(FULL TRIANGLE DEVELOPMENT) FLDA
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PRESENT WORTH (at 1-7-1966) M S Millions

APPENDIX 26-8
Figure 3
RATE OF KETURN ON CAPITAL

(FULL TRIANGLE DEVELOPMENT) - OTHER GOVERNMENT DEF ARTMENTS
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EXCESS OF INVESTMENT OVER REPAYMENT
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APPENDIX 26-8

Figure 4

RATE OF RETURN ON CAPITAL
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PRESENT WORTH (&t 1-7 - 1966) M S Millions

APPENDIX 26-8

Figure 5

RATE OF RETURN ON CAPITAL
FIRST STAGE DEVELOPMENT
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Calculation of S.M.P.

The calculation of S.M.P., is identical to the method used in
assessing the rate of return on capital for other aspects of the
analysis.

Benefit:Cost - As explained in the text a Benefit:Cost criterion has
not been presented because, 1) no investigation into the opportunity
cost of capital in West Malaysia was made; and 2) the dubious validity
of the criterion in comparing projects of widely different patterns of
income and expenditure. However the total present worths of benefits
and cost are shown in the table below. It can be seen from this that

the range of BenefitiCost over a wide range of interest rates is not
nearly so exaggerated as for example on an irrigation project which
has a high initial and low recurrent expenditure.

Benefits and Cost at Social prices M$ million

Present worth at 1.7.1966 discounted at

7% 10% 15% 20% 25%

Benefits 758 509 290 187 130
Cost 562 426 290 216 169
Benefit:Cost 1.35 1.19 1,00 0.87 0.77
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EXCESS OF REPAYMENT OVER INVESTMENT

EXCESS OF INVESTMENT OVER REPAYMENT

APFENDIX 26-8
Figure 6
RATE OF RETURN ON CAPITAL AT SOCIAL PRICES (S.M.P,)
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PRESENT  WORTH (at *-7 -1966) M $ Millions

APPENDIX 26-8
Figure 7

RATE OF RETURN ON CAPITAL AT SOCIAL PRICES (S.M.P.)
(INCLUSION OF TEKAM AREA)
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