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CHAPTER 7
WATER RESOURCES

Relevant hydrologic data on the surface and ground water re-
sources of the Jengka Triangle have been assembled and assessed in
relation to agricultural development and water supply. Soil infiltration
rates and soil moisture deficiencies have also beenconsidered.

STREAM DISCHARGES

The major streams of the Jengka Triangle are the Jengka,
Jempol and Tekam, each having catchment areas of 200 square miles
or more (Figure 7-1), The Sungai Pahang, one of the largest rivers in
Malaya, which borders the Triangle on the west, is too far from the
proposed villages for development as a water source,

Stage and discharge records were not available for any of the
Jengka Triangle streams and it was necessary to derive stream flow
data from external sources, Based on comparisons of rainfall patterns,
the Jengka Triangle area is climatically similar to Selangor, most of
Perak, and western Pahang, and the patterns of stream discharges
(partly dependent on rainfall) within the Jengka Triangle will be
similar to stream discharges in those areas. Accordingly, estimates
of discharges for Jengka Triangle streams were based upon the
analysis of 33 streams in Selangor, Perak and western Pahang for
which the Drainage and Irrigation Department has maintained many
years of stage and discharge records (Appendix 7=1).

Annual and Monthly Discharges

50

Mean annual and monthly discharges of Jengka Triangle streams

have been estimated at about S0 per cent of mean annual and mean

monthly rainfall (Table 7 - 1), The manner in which the annual rainfall
is distributed between evapo-transpiration and total run-off, consisting
of stream base flow and surface run-off, is illustrated in Figure 7-2.

The surface run-off in the Jengka Triangle is probably almost
all derived from rain storms of one inch or more, which occur 30
times in the average year, 10 times in dry years and 50 times in the
wet years where the dry and wet years have a statistical probability
of occurrence of about one year in ten, The mean run-off from such
storms does not exceed about 0.5 inches per storm.

Estimated monthly stream discharges follow a considerably
more variable rainfall-discharge relationship than do annual values.
This is largely due to evapo-transpiration which is estimated to have
a mean value of about four inches per month, Thus heavy monthly
rainfall may be utilized in replenishing soil moisture deficiencies
caused by evapo-transpiration losses occurring in previous dry
months.
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Table 7-1
Estimated Annual and Monthly Stream Discharge

, Annual Discharge Monthly Discharge
Discharge as per cent of as per cent of
Annual Rainfall Monthly Rainfall 1)

e

; Mean - all streams -~ 50 50
Mean Minimum - all streams 40 -
Mean Maximum - all streams 60 -
Minimum - any stream 30 9
Maximum - any stream 74 265

1) Months of 1939

Figure 7-2
Distribution of Annual Rainfall

120

"oRY YEAR (1 YR.IN 10)

(inchas )

RAINFALL

ANNUAL

YEARS

51




Mean monthly discharge was estimated to be lowest in June
July and August, more or less in phase with the rainfall,

Absolute Minimum Stream Discharges

Absolute minimum stream discharges, using 20-year minimum
flow frequencies, were estimated to range from about 0.85 cubic feet
per second for catchments of five square miles to about 44 cubic feet
per second for catchments of 200 square miles, Values of estimated
minimum discharges on catchments of varying size are shown in
Figure 7-3. These values may be used to design run-of-river water,
supply schemes where no impounding dams are planned.

Figure 7-3
Estimated Minimum Discharges
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Catchments of less than five square miles cannot be relied upon
for village run-of-water supplies in the Triangle because there is a
possibility that rain storms of limited areal extent may miss completely
catchmepts of such small sizes, resulting in failure of all stream
discharge.

Minimum Mean Monthly Stream Discharges

The probable minimum mean monthly stream discharges in the
Jengka Triangle are shown in Figure 7-4. These values may be used
in the design of water supply systems which incorporate storage of
stream flow; they are valid for catchments of 5~ 1000 square miles
in area. .
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Flood Discharges
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Figure 7-4
Estimated Minimum Mean Monthly Discharges,
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The data of Figure 7 - 4 should not be extended to catchments of
less than five square miles for the reasons given above, Where Jengka
Triangle catchments of less than five square miles are proposed for
water supply reservoirs, estimates of catchment yield should be based
directly on rainfall data,

Estimates of flood discharges requiredfor the design of hydraulic
structures for the Jengka Triangle were based on comparisons of
observed flood peaks and catchment areas of external streams
(Appendix 7.1), with catchment areas of the streams of the Jengka
Triangle. Flood frequency analyses were made for selected external
streams having records of high discharges, using 25-year peak flood
frequencies. The envelope of the computed 25-year peak discharges has
been plotted as a straight line on Figure 7-5 expressing graphically
the relationship.

1.85 = 355000
Q A

where Q is the peak discharge in cubic feet per second per square
mile .of catchment, based on a 25-year peak flood probability, and
A is the catchment area in square miles, Either the formula or the
envelope curve on Figure 7 -5 can be usedto assess design peak flood
discharges from catchments in the Jengka Triangle,



Figure 7-95

Estimated Maximum Flood Discharges
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For catchment areas of one square mile or less, the expression

Q= 960A

can be used, where Q is the total discharge in cubic feet per second

and A is the catchment area in square miles,

Summary of Estimated Stream Discharges

There is abundant surface water in the Jengka Triangle for
development of domestic, industrial and {rrigation water supplies. The
estimated discharges of the main streams and their tributaries are

‘shown in Table 7-2.

Table 7~2
Summary of Estimated Stream Discharges

Catchment | Minimum Minimum Mean | Maximum

Stream Area in discharge monthly dis- discharge
. square miles | cusecs charge, cusecs cusecs

1 year in 20 1 year in 25

Tekan? 270 58.0 160.0 13,000
Siam 19 3.6 5.7 3,800
Batu 5 0.8 1.1 200
Galong 19 3.6 5.7 3,800
Jempol 209 44.0 115.0 11,400
Kundang 44 9.0 16.3 3,800
Anak Jempol 25 4.8 8.0 3,200
Jengka 222 47.0 124.0 11,700
Lopek 25 4.8 8.0 3,200
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Reduced from a preliminary photo-geological mdp produced
by Hunting Geology and Geophysics

Figure 7 -6
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A preliminary assessment of groundwater potential inthe Jengka
Triangle was made. Based on map analysis, limited field reconnais-
sance and photo-interpretation it appears that groundwater supplies
would be present in useful quantities throughout much of the Jengka
Triangle and that more detailed hydrogeological investigations are
warranted, It is also estimated that groundwater would be the cheapest
and most flexible way of meeting domestic and industrial water require-
ments, providing it is available near points of consumption in the
quality and quantity desired.

A programme of hydrogeological investigation was recommended”

to FLDA and the initial phase, a preliminary photo-interpretation and
report, was undertaken by Hunting Geology and Geophysics, Ltd.
(Hunting 1966). The map shown as Figure 7 -6 is based on this work.
The report identified four photo-geological units having variable
potential for groundwater development; its preliminary findings,
unchecked in the field, are summarized as follows:

1, Allucial Unit - Abundant groundwater is believed to be present
in the alluvial plain bordering the Sungai Pahang. The alluvium
should be a good aquifer where the lithology is suitable, possibly
affording the highest potential for groundwater development of
all areas examined, Several fossil river courses were identified;
these should be examined inthefield witha view to putting down
shallow test bores,

Most of the area termed alluvial unit is in fact within
the two-mile zone along the Sungai Pahang which is not part
of the Jengka Triangle development area. The groundwater in
the alluvial unit, if proved, could be used for supplies of small
existing villages along the Sungai Pahang, and possibly of new
settlements on the westernmost edge of the Jengka Triangle.

2, Possible Quartzite Zone - The quartzites occupy the crests of
the three major anticlines in the area. They show a relatively
higher elevation and have a distinct high density fracture and
joint system. Although the outcrop areas are relatively small
it is possible that this zone underlies much of the area and, if
it contains water, the water could be under pressure.

Ffeld checking, accompanied by drilling, is essential to
prove the quartzites as a potential aquifer, bothnear the outcrop
zone and on the buried flanks of the synclines, Initially drilling
locations should be sited with reference to the joint pattern
and in areas affected by major faulting.

3. Probable Limestone Unit - The probable occurrence of under-
lying limestone has been mapped in three widely separated
zones on Figure 7 - 6. The two areas in the west, which include
thes massive outcrops of Gunong Sinyum and Gunong Jebak
Puyoh, appear clearly on existing maps, but the southeastern
occurrence needs to be verified, Much of the southeastern unit
lies outside the area to be developed as part of the Jengka
Triangle; its groundwater supplies, if proved, could be used
for supplies of small existing villages in the vicinity and for
new settlements on the southeastern edge of the Triangle.

4. Undifferentiated Volcanics and Sediments - Field geological
investigations have revealed that much of the area is underlain

GROUNDWATER
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WATER QUALITY

L]

by an intimately associated series of mud-stones and impure
sandstones, and this has been generally confirmed by the soil
survey. In general, the limited evidence available suggests that
this unit has a poor groundwater potential and should be given
a low priority in future exploration.

The findings summarized above are based on an incomplete
study; extensive field checking, additional final photo-interpretation
in selected areas, and a programme of exploratory drilling are needed
to assess definitively the location and extent of groundwater sources.

Water samples from six of the larger streams of the Jengka
Triangle have been tested physically, chemically and biologically. The
results of 39 analyses indicate that the surface waters are generally
of good quality (Appendix 19-1), although in some streams the following
deficiencies may need correction.

1. Turbidity-A range of 14 to 85 ppm was observed, This is 3
to 15 times as high as desirable for domestic use, and also
exceeds certain industrial water standards.

2. Colour - A range of 5 to 40 Hazen units was observed, or up to
eight times the desirable standard for domestic use.

3. Coliform Bacteria - All streams evidenced unacceptable levels
ranging from 250 ppm to “countless” B,COLI (faecal types).

4. Chemical -The iron content (0.4-1.5 ppm) may have to be
reduced and the pH range (6.5-9.0) may have to be raised. The
total hardness (5-50 ppm) and the dissolved oxygen content
(0.5-4.7 ppm) may require correction for industrial use,

Ground water supplies obtained within the Jengka Triangle will
undoubtedly be of high physical and bacteriological quality. The
chemical quality cannot be predicted since this is largely dependent
on the sub-strata from whichthe water is derived, Based on experience
elsewhere in Malaya, however, it is expected that adequate supplies
will be located at about 200 feet,

INFILTRATION STUDIES
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Preliminary soil infiltration studies were undertaken to provide

‘quantitative data which could be usedtodetermine the rate of recharge

and availability of soil moisture to plant growth; to compile water
balances, and to investigate certain aspects of flood run-off and
drainage. The scope of the preliminary investigations described here
has not been great enough to provide conclusive data for the soil
parameters treated in the study, but the findings are indicative of the
general ranges of infiltration values which may be expected. Typical
curves of infiltration rates for two soil series are shown on Figure
7=-17.

Infiltration studies of undisturbed soils were carried out on
jungle covered areas of the Jengka Triangle; assessments were made
on FLDA Ulu Jempol Scheme Phase Il and the adjacent Chenor Estate
for cultivated soils. Thirty two infiltration tests were made using
nine-inch diameter infiltrometers (Appendix 7-2), Fifty samples were
tested for soil moisture. Eight samples were tested for capillary,
non-capillary and total voids ratios,



It was concluded that most of the soils series investigated may
be expected to absorb almost all the rainfrom all but the most violent

storms.
Figure 7-7
Infiltration Rates
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During the course of the infiltration studies estimates were made
of the field capacities of the more important agricultural soils. No
definitive studies appear to have been done in this country on this
characteristic or on Permanent Wilting Points, but approximations of
readily available moisture were made using fifty per cent of the field
capacities (Israelsen 1965),

There is appreciable variability of available moisture content
between soils, This variation was examined in relation to the rainfall
deficit probabilities discussed in Chapter 2, and the general inference
drawn that oil palm and rubber are unlikely to suffer from moisture
deficiency on Segamat, Munchong and Malacca soils. On the other hand,
deficiencies are likely to occur on the Durian, Bungor, Serdang series
and on Colluvium. The effect of such deficiencies would depend upon
their duration and severity.

From these preliminary studies it is evident that dry periods
will occur with sufficient frequency to make their effect felt. The
subject of soil, plant and moisture relationships requires considerably

more detailed study.

CONTINUING HYDROLOGICAL INVESTIGATION

Additional hydrological investigations will be required todevelop
further the conclusions of this section, and to provide more precise
information for future planning purposes. A network of automatic
stream gauging stations, staff gauges and automatic and manual
rainfall gauges should be established and arrangements made for
continuous collection of data from them for an indefinite period.

(Appendix 7-3). P
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Unsurfaced roads of Public Works Department rural road standard
have been adopted for secondary roads (Figure 18 - 3), Roads of this
standard would be suitable for village service as well, provided they do
not become through routes attracting heavy volumes of large commer-
cial vehicles such as timber lorries and palm oil tankers.
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On two segments of the secondary road system where there is a

possibility of somewhat higher traffic volumes, but not sufficiently
great to warrant construction of primary roads, allowance was made
in the estimates for addition of abituminous double surface treatment.
these are:

1. The secondary road connecting the palm oil mill of Project IV
with the primary road system at the regional centre, and



2. The east-west secondary road serving the settlement units
located between the proposed southeast and southwest towns,

Three secondary road links totalling about 7.5 miles were added
on the west side of the Triangle to afford service to the development
expected in the two-mile belt along the Sungai Pahang (Figure 18 - 2).
These roads would provide for interchange of people and goods, and
possibly agricultural production, between the Triangle’s towns and pro-
cessing centres, and the settled areas adjacent tothe river. A similar
road link was added to connect the Sultanate land on the northeast to
the Triangle's road system,

Most of the secondary road mileage would occur in areas of Group
I soile which include the best agricultural soilsin the Triangle, but are
the poorest for road construction. For 7000-pound wheel loads, found-
ation thicknesses of 14 inches would be required. In many areas, this
can be reduced because of the excellent drainage aharacteristics of
many of the soil series, and 12 inches has been used as the design
thickness for cost estimating purposes.

The quantities of acceptable foundation materials needed for these
roads, roughly 600,000 cubic yards, are unlikely to be conveniently
found in the form of laterite in the Triangle. A promising alternative
source would be the river sands and gravels of the Sungai Pahang. Con-
sideration should be given to the economics of reducing foundation
thickness by preparing mixtures of these materials with bitumen.

The secondary roads are estimated to COSt about M$68,000 per
mile; the addition of bituminous surfacing would raise this to M$89,000
per mile,.

Within oil palm settlement units, a form of collector road would
be needed to connect the tertiary harvest roads which would not link
directly with the secondary roads, and to provide internal village ser-
vice. It would be uneconomic toextend the secondary roads deeper into
the settlement units for these purposes because of the relatively low
daily traffic flow; instead, improved tertiary roads are proposed. These
would be unsurfaced laterite roads, conforming generally to FLDA
standards for internal (arterial) roads (Figure 18-5). .

A total of about 94 miles of improved tertiary roads is proposed.
The relationship between secondary roads, improved tertiary roads,
and tertiary roads is {llustrated in Figure 18-6. The tertiary
(improved) roads are estimated to cost M$22,000 per mile.

The layout and standards for tertiary or harvesting roads serving
the main crop areas differ substantially as between oil palm and rubber
areas.

For oil palm areas, where based on topographic consideration, the
maximum feasible hand carry of fresh fruitbunches is estimated to be
six chains, the average tertiary road spacing would be theoretically 12
chains (0.15 miles). These roads would have to accommodate highway
type lorries of 5-ton capacity hauling FFB to the mills. Furthermore,
since the best oil palm growing areas in the main include the poor road
building soils of Group I, foundation construction procedures would
also differ. '

Tertiary (Improved)

Tertiary Roads
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Figure 18=6
Typical Settlement Unit Roads

For rubber areas, tertiary roads canbe spaced further apart, and
an estimate of 20 chains (0,25 miles) has been used as the theoretical
desirable distance between them, Since latex would be transported on
settlers’ bicycles to village collecting stations, the vehicular traffic
served by these roads would be very light and would include only occas-
jonal lorry or tractor and trailer movements of fertilizer and other
materials, as well as FLDA supervisory staff traffic. Finally, rubber
areas generally include the better road building soils of Group II and
thus foundation construction procedures can be greatly simplified.

For the very light traffic to which tertiary roads would be sub-
jected, normal design procedures which are empirical and relate to
large numbers of vehicle passes, cannot be rationally applied. The re-
commended procedure is to minimize initialconstruction,where possible
by building the earthworks only, and to adopt a system of gradual im-
provement by a well-organised system of maintenance. This would be
possible on the sandy alluvial soils of Group II which will compact well
and form a surface having goodfrictional properties, Where advisable,



river sand, gravel, or laterite can be rolled into the surface of roads
built in this way to {mprove their performance under traffic and to
avoid slipping. Initially, however, these roads could be seeded to grass,
since grass provides a certain tensile strength at the surface and is
capable of reducing or preventing erosion when it is well established.
Where grass will not maintain itself, or wears away, granular material
would be added under the maintenance programme until gradually suf-
ficient material was in place to satisfy the design condition existing
there, and as this condition was approached, the frequency of appli-
cation of material would decrease. Grasses for use on tertiary roads
are listed in Appendix 18 - 2.

The approach described above, or “construction by mainteh-
nance”, is recommended for tertiary roads inall rubber areas and the
estimated costs of such roads were computed on this basis.

Untreated soil as a road surface would not be effective at all for
the Group 1 soils, and where they occur, a more conventional road
design based on application of a three inch laterite base course is
recommended (Figure 18 - 7), This condition was assumed to obtain in
all oil palm areas, and the costs of tertiary roads in those areas are
based on this type of laterite foundation. Throughsystematic mainten-
ance, the thin initial foundation layer of these roads would be strength-
ened where necessary in the ordinary repair of failures (potholes and
ruts) as they occurred.

When tertiary roads are to be built in oil palm areas, at which
time more detailed site information would be available, consideration
should be given to dispensing with laterite initially where soil con-
ditions are satisfactory. Substantial savings would accrue if this is
possible, since tertiary roads built with laterite are estimated to cost
about M$7,650 per mile, compared to ah estimated cost of M$3,400 per
mile for tertiary roads without laterite.

Tertiary Road Layout - Oil Palms

The great density of tertiary roads needed to support oil palm
harvesting operations necessitates careful planning to ensure both
minimum length of road and minimum numbers of passes by collecting

vehicles, Minimum road length is achieved by arranging that the ter-

tiary road serves the maximum carry distance (6 chains) on both ‘sides.
Minimum travel can be achieved by basing tertiary road layout on a
grid system as much as possible, connecting parallel segments in loops.
The length of individual loops should be closely related to the carrying
capacity of a single transport vehicle (5-ton lorry) under peak harvest
conditions, A layout on this basis would require only 100 chains of ter=-
tiary road per 120 acres, or 0.833 chains per acre (Figure 18-8), For
such a system, the theoretical number of passes would never exceed
one per day, If in practice more vehicles were to use these roads, they
would tend to be carrying reduced loads and thus causing less road
damage.

A detailed analysis of tertiary road layoutonland similar to that
of most of the oil palm areas of the Triangle, using an absolute
maximum gradient of 1 in 10 (10%) and a desirable maximum of I in
20 (5%), indicated that the extra length due to physical relief alone
would be 1.11 of the basic grid (Figure 18-8), This would result in an
average requirement of about one chain per acre; the total system
required is estimated to be about 815 miles,
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Figure 18-8
Tertiary Road Layout

r--.-..‘a--'._,. ] g

Tertiary 1000 Chains
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Tertiary Road Layout — Rubber

The average road spacing assumed for rubber areas is 20 chains;
the virtual absence of highway-type transport vehicles on these roads
greatly simplifies their layout, As for oil palms, the objective should be
a grid network, with variations from it as dictated by topography and
the need to maintain acceptable grades, Individual segments of tertiary
roads should be interconnected to afford settlers the most direct route
practicable between their smallholdings and the village latex collecting
stations. Because of the extremely light traffic loads, improved tertiary
roads would not be built in rubber areas,

For average conditions in the Triangle, tertiary roads in rubber
areas would be required at a rate of about 0.6 chains per acre; the total
system required is estimated to be about 211 miles,

s
Drainage and Bridges

The numbers of cross drainage structures were estimated from
analyses of actual conditions on the Ulu Jempol FLDA scheme where
suitable topographic mapping was available, assuming rainfall intensity
of five inches per hour and runoff of about 25 per cent, Minimum pipe
size was taken to be 15 inches, Allowances for cross drainage struct-
ures are given in Appendix 18 - 3.

Estimated bridge construction for primary roads was basedon an
assumed 16 bridge ranging in length from 30 to 180 feet, or about 18
feet of bridge construction per mile (Appendix 18 - 3), secondary road
bridge construction was estimated to be about |1 feet per mile, or at
approximately the same density as obtains on the existing Maran-
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Jerantut road.
The Sungai Pahang bridge was assumed to have a crossing length
of 400 feet at the site indicated on Figure 18 - 2.

Estimated Construction Costs

The total road construction programme is estimated to cost about
M$37,496,000 (Table 18 ~1), This includes M$28,459,000 for primary
and secondary roads which serve the Triangle as a whole and M$9,037,
000 for tertiary-improved and tertiary roads which are allocated to
individual projects.

!

Table 18-1
Estimated Road Construction Cost
Project Primary Secondary Tertiary Tertiary Total
improved
miles cost miles cost miles cost |miles cost |miles cost
(M$) (M$) .. (M$) (M$) (M$)
I 12 270,000| 149 1,105,000
I 16 357,000| 171 1,159,000
m | g o 21  467,000| 223 1,635,000 °
- L et
=1 5 o
v |23 23 17 360,000| 169 1,295,000 |2 3
iz 8 Y 528
v |5E8 588 14 311,000 | 164 924,000 | 5 'g%
vi | E8ek ° g & 14 300,000 150 854,000 ok

Total| 64 14,207,000 |202 14,252,000 | 94 2,065,000 | 1026 6,972,000 (1386 37,496,000

Estimated construction costs are based on a number of approx-
imate assumptions and simplifications. They have been developed from
study of available 50-foot contour base maps at 1:25,000 scale and from
air photograph interpretation. As such they indicate the magnitude of
investment required in each of the proposed road classes. Accurate
engineering cost estimates cannot be developed until adequate soils and
materials investigations are carried out and centre-line surveys are
made.

Unit costs used in the estimates were obtained from the Public
Works Department (PWD), FLDA, and contractors and represent con-
tractors’ prices including an allowance of 20 per cent for contractors’
overhead and profit. An allowance of 25 per cent for contract admin-
istration, engineering and supervision of construction, and conting-
encies has been added to all estimates.

No costs for land acquisition are anticipated, therefore no allow-
ance has been made for them in the estimates.

Summaries of quantities and the main elements of cost for each
road class are given in Appendix 18 - 4,

I

A
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Maintenance It was assumed that the PWD would be responsible for maintaining

primary and secondary roads in accordance with present policy. The
PWD, Pahang, estimate that the cost of maintenance of any type of road
{s M$4,500 per mile per year,because the larger amount of maintenance
required for roads of lower standard with low-cost materials is offset
by the less frequent maintenance of better roads using more expensive
materials. This maintenance factor has been adopted for the purpose of
this report.

For improved tertiary and tertiary roads maintenance could be
provided by FLDA with its own forces, or preferably by contract, For
laterite roads in oil palm areas, annual grading and replacement of five
per cent of the laterite {s assumed, at an annual cOSt per mile of M$
1,000 for improved tertiary roads, and M$750 for tertiary roads,

Tertiary roads in rubber areas are assumed to be built initially
with untreated soil, and systematic “construction by maintenance” is
recommended. It was assumed that one half the cost of construction of
a laterite road would be finally incurred over a period of ten years, and
that the annual cost of maintenance would be M$400 per mile.

Coordination with Logging Roads
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The proposed Jengka logging industry has been planned on the
basis of modern log hauling and logging equipment which would require
an extensive system of well built logging roads (Chapter 10), These
would be built to a heavier foundation standard than needed for agri-
cultural development and would include 18-inch crushed stone base
courses to support the heavy log hauling vehicles (200,000 GVW) planned
(Table 18-2). Logging roads would be built in three classes (main,
secondary, and spur) corresponding approximately to the first three
classes of permanent roads proposed for the Triangle. Their temporary
nature would facilitate economies in design and construction, Construct-
ion of permanent cross drainage and bridges would largely be avoided
and alignment, grade and width would be sacrificed in favour of simpler
road building conditions.

Table 18-2
Logging Road Standards

Main Logging Secondary Logging Spur Logging

Carriage WidtH (feet) 20 16 12
Shoulder Width (feet) 5 3
Base Course 18 inches crushed 18 inches crushed 18 inches crushed
stone stone stone
Maximum grade (per cent) 4 (adverse) 6 (adverse) 6 (adverse)
- 6 (favourable) 10 (favourable) 10 (favourable)

Minimum Radius of horiz.
curvature (feet) 500 250 100

Logging would precede agricultural development, and the logging
roads could adequately serve the agricultural development operation,
on completion of log hauling. Their layout has been coordinated there-
fore with that of the permanent road system of the Triangle to avold



construction of a duplicate system, Main, secondary and spur logging
roads would be built initially on more than half of the Triangle’s per-
manent primary and secondary road system (Table 18 - 3),

Table 18-3
Coordination of Logging Roads
Built initially for loggin
Permanent Road Total Main  Secondary %pur
Classification Required Logging Logging Logging
Roads Roads Roads
Primary 64 16 9 -
Secondary /
(outside settlement units) 81 10 25 T e
Secondary
(inside settlement units) 121 - - 87
Tertiary - improved 94 - - 19
Tertiary (oil palm) 815 - - -
Tertiary (rubber) 211 - - -

The advance construction of logging roads on alignments ulti-
mately needed for the Triangle’s permanent road system would afford
an opportunity for substantial savings in the construction cost of that
system. As logging operations are successively withdrawn from sect-
fons of the Triangle, the logging roads would be improved to desirable
standards. The possible saving is estimated at approximately M$
7,000,000. :

A deduction has not been made in the estimates of this report
for the possible savings indicated, since their realization would de-
pend on the implementation of the logging programme in the manner
and within the time schedule recommended. Were the savings deducted
from the Triangle’'s budget funds and were the logging programme not
implemented as recommended, then capital costs of the permanent
road system would be understated. .

The advance construction of logging roads, however, has been
assumed for purposes of developing a construction schedule for roads,
and for phasing of their required capital investment,

Road Construction Schedule

The proposed road construction schedule, based on the assumed
advance construction of logging roads in many areas is illustrated
in Figure 18-9 for primary roads and for the sections of secondary
roads located outside individual settlement units and is summarized
in Table 18 - 4, A complete construction schedule, indicating the anti-
cipated responsibility for initial construction is given in Appendix 18 - 5,
The phasing of capital investment in roads appears in Appendices 18 -6

and 18-7,

L]
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LIST AND DESCRIPTION OF SPECIES WITH SUGCESTED USES

53

taken

GROUP VERNACULAR MAME SCIENTIFIC NAME DESCRIPTION SUCGESTED UDSES
1. Mo rban Intsis palesbanios large tree ~ & good heavy hardwood Heavy comstruction, flooring.
2. Busy Diospyros spp. Bare and of small size ' Purniture.
Kayu Arsng ol » Small tree of no present commer= Turnery
eial significance
Kekatong Cymosetra inasquifolis Medium wize. Not presently Sleepers, heavy comstruction.
popular
Keranji DMalius spp. Medium size. Kot presently 4 Flooring, panelling, tool
popular handlea,
Membatu Shorea guisg Large tree Flooring, heavy construction.
Merbatu Pacineci epp. Medium siszé. Rarely taken General construction.
Pelevan Tristania spp. Medium to large tree. HRarely Plooring, econstructien, tool
taken handles.
Penage Mesua ferres Small to medium size Heavy construction, tool
handles.
Resak Yatica spp. Medium sise. Larger trees are Aeavy construction, hoat
taken in fellings building.
Tembusu Hutan Fragrass gigantes Large tree with very dursble Flooring, heavy construction.
¢ tisber
¥
L Balan ihoges wpp. ) With exception of Giam, trees Heavy comstruction, heavy
Giam Hopea spp. ) of large size duty fleoring and in the
case of Giam, suitable for
Senguavang Sboses op0. ) boat building.
5 Kenpas Koospassia malaccensis large tree of good form. Gleepers, flooring, core
¥ot durable in contact with venser, panelling.
ground but takes preservatives
eanily
& Keruing Dbipterccarpus spp. large tree of good forw. Com- Gleepers, flooring, general
mercially popular for timber. conatruction.
Eight species wore rocorded.
1. Mengiculang Beritiers spp. Medium to large sise Plywood, flooring, furniture,
panelling.
8. Kelat Bugenia epp. Small to medium size. Rarely Slespers, general construction.
taken i
9 Barangan Castancpeis spp. Soall to medium size. Harely General construction.
taken
Jelaval Terminalia spp. Medium to large size. Rarely Veneer, furniture, general
taken construction.
Kamup Strombosis rotundifolis ssall to medium size. Harely Genaral construction,
taken
Kasai Pometia epp. Medium to large size. Harely Slespers flocring, tool
taken handles, general construction.
Keladan Dryobalanocps oblongifolis Medium to large tres, taken Flooring and general
wherever lound . construotion.
Keledang Agtocarpus epp. Medium to large tree. Popular Flooring, panelling, hewn
amonget Chiness coffin makers coffins.
Kulis S9grodocarpus bornesnsis Small to medius size. Seldom Marine piling, genersl

conatruction.

Cont'd
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epecies of whioh are taken in,
fellings.
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GROUP YERMACULAR WANE SBCIDNTIPIC NAME DESCRIPTION SUCCESTED USER
9. Merunei Capaliis opp. Small to wedius size. Seldom taken. Slicsd venser, oabinet
making
Mempaning a Lithogsrpus & Quercus spp. Seall to wedius sive, Seldon taken. Bliced veneer, genersl
eonstruotion,
Minyak Berek Eanthophy]lus spps Medium to large sise, Beldos taken, Oereral construsiios, Joinery,
tool handlies,
Pauh Kijang lrvingis malaysns Medius to large tres, Rarely taken, OGeneral eonstrucilon.
Persh "Elateriosperwus $apos Ssall to sedius sizs. OFf no present Oore venser, genaral con-
commercial significance. struation,
Petaling Qphanostachys smentaops Beall to medius sise. Rarely taken, Censral construction.
Rengus Helanorrhoes epp. MWedius size tres, seldom taken Purniture, oabinet making,
T Qluts = becauss of an irritant sap in the decorative panelling and
L tree, yenser,
Simpoh Pillenis epp. Medium to large tree normally taken Slespers, meneral ocon=
in fellings. ’ struction, sliced venssr,
Teaponek Artocarpus rigidup Nediun to large sise. Not very Purniture, cabinel saking,
popular. venmer,
Tualang Eoonpaseis sxgelsa Large buttressed tree of good form  Blaepers, venser, panalling,
but ssldom taken at present because floaring.
of the susceptibility of the timber
to splitting. !
10, Bintanger Qslophyllum spp. Medius to large tres, Larger trees Light construction, fleoring,
are taken in fellinge, panslling, onre veneer.
", Durian DPurio wpp. Hedium to large size, Larger trees Cors veneer and light
are taken in fellings. construs tion,
Pungaei Coelostegia griffithil Medium to lerge tres, Heavily Core wenssr and light
buttressed, Un-common and rerely eonstruction,
taken,
", Jelutong Dxers gostulata Large tree of joed form. & Plyvood, moulding, paitern
popular timbar but liable to making.
serious defact (n treas tanp=d
for Inteax,
13. Meranti Melantal Bhorss manmoptars
. Beranti Rambat Bhores pouminats
. Daun y
5. Nermali Barwng Bhores parvifolis
Punai Large tress of good form in the Plywood, furniture, joinery,
%. He Tenbags Red Meranti group = the wosi cabinet making, panelling,
e Iowren leprosuls important group of genersl wtility general construstion,
. Bareys Bhorea gurtissi timbere in the country.
9. Nerwati Batu Shores desyphylle
Feranti Kepong Bhorea ovalis
Keranii Langgong Bhorea lepidota
Seson Bhorss pavoifjors
9. Neranti Pa' ang fhores brecteclsta Hedius to large sine tres of the Plywood, general sonstruation,
White Merunti grouwp.
. Rarsawva Anjeopters epp. Large tres. Plyveod, flooring, genersl
construation.
21, Nersati Kwning Bhopes spp. Wedium to large tress of ‘the Plywood, joinery, genersl
Yellow Merantl group, rather conatruation.
susceptible to defleat sspecially
in over-mature trees.
m. Wt Ialsguivm pp. Fedium to large trees, some Plyvood, furniturs, joinery,

panelling.

Cont'd
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Leabang bomangk ok

Menploang

Pelong

Petal Kerayong

Tereatang

Rithecellobium epp.

Hangifers spp»
Ancnacess #ppe

Hopes *pp-

Parkia speojoss

Paxkls Javenios

Aletonin *pp

Sanpaoeperma *pp-

presont commarcial importance

Medium size tree of poor form.
Harely taken in present fellings.
The timber hae a high eilioa
contant

Medium nize and of sporadio
occurrence, HRarely taken im
fellingn

Medium to large size

Cenerslly of small to medium
sire, of no present cosmercial
significance

Medium to large cize 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 edible fruit than for
ite timber 5

Large tres of good form but
not commonly worked for timber
although reputed to be easy to
sav and to peel

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

Medium to large tree of good
form

55

csr VEENACULAR MAME SCIENTIFIC NAME DIESCRIPTION SUCCRITED USES
13 Bepetir ' Yindors epp. Large tree of good fors providing Pursiturs, decorative
good [igured beartwvood panslling, plywood.
(™H Ledoadoag Rurserscess. spp. Medium to large tres not comscaly Plywood, gensral oce- ’
taken in fellinge etructlion,
Mata Vlat Lophopetalus spp. Kedium to large tree not ecosmsoaly Venwer, geoeral oonstruotiem,
taken in fellings
Mool unak Pantace spp. Medius to large tree with timber Plywood, furmiture, joinery.
resenbling Red Meranti, Larger
tress are taken in fellings
B Fedang jauracess spp. Medium to large tree some species Plywood, light construstiea.
of which are taken, but mostly
not
Peaarshas Kyristica spps tsall to medius size tress not Plyweod, light eonetruetica.
popular and only ocossionally
taken
Boaondok Jkndospermun malacgensy Small to medium size and rarely Plyweod, light construstiea.
taken. Timber is subjeet to mould’
during seasoning., MNorsally comson
] in secondary forest
. irs Derish Paratocarpus spp. Medium to large sise, Taken in Core veneer.
fellinge
Ceronggang Cratoxylon arborescens teall to medium size tree normally Plywood, furniture, joinery.
found in wet situations. Larger
trees are taken
Earss uilaria malagoensie Trees of medium size and of no Light construetica.

Plyvood.

Plywood, furniture, joinery.

Plywood, furniture, venser
cabinet work.

Sliced venesr, light
oons truction,

Plywood, furniture, light
eonstruation.

Core venser, flooring, light
oonstruotion.

Plywood, light eonstructica.

Plywoed, light construeiies.

Core wenssr, moulding,
pattern making.

Plywood, satoh boxes,
light sonsirveticas



APPENDIX 5-2

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

obtained from Jengka Forest Reserve

Girth Clasiany

* 1/ Girth Classes are of
limit of each class.

completed unit type entitled by lower

Species

Groups ., g~ gr  pro o gr greaq0r 11t 120 130 4

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

10 & 1 59 93 137 191 257 33 418 500 590 680

12 74 16 167 226 296 370 448 540 636 T32

13 76 10 154 207 269 330 405 487 570 658

14 72 111 158 213 27T 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

20 - 23 74 M6 167 226 296 370 448 ; 540 636 732

24 60 97 140 195 260 336 420 518 605 700

25 & 26 59 93 137 191 257 334 418 500 590 680
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APPENDIX 5-5

JENGKA FOREST RESERVE

Percentage composition of Groups by species

exclusive of all defective trees

67

BLOCKS FROM GROUPED GIRTH CLASSES
RICE DATA GROUP SPECIES "
OBTAINED 4'-6"' 7'-9! 10% over| Total
HEAVY HARDROODS
l&4d Balau 56.5 51.6 54.5 55.2
Merbuu 22.4 253 36.4 23.5
Giam 18.0 20,9 Y.l 13,5
Sengkawang 3.1 2.2 - 2.8
% 100.0 | 100,0 100,0  [100.0
4 2 Keranji 42,2 43.5 ol 7 41.9
- . Merbatu 25,2 13.0 - 23.4
~ K Kekatong 10,7 19.6 - 11.5
5 o Membatu 6.3 19.6 a85.7 9.1
. % & Kayu Arang & Buey 6.6 - - 5.7
e I R Tembusu 3.8 4.3 - 3.8
- o Remak 2.5 - - 2.2
Yoa ™ a Penaga 2.2 - - 1.9
- S Pelavan 0.5 - - 0.5
@a e oy
g o S % 100.0 | 100.0 100.0  [100.0
=
- .- MEDIIM HARDWOODS
™
3 8&9 kelat 30.0 15.4 - 28,0
3% 5 s Perah 26.3 B.4 - 24.2
3 Minyak Berok T.7 6.6 3.9 7.5
Tualang 2.9 22.4 o3 Tig 6.3
I Kaeai 6.3 5.1 - 6.0
‘ 5 Tenponek 2.9 6.5 2.6 3.2
LR Meranei 3.3 0.9 - 3.0
Petaling 2.6 0.5 - 2.4
Keladan 1.8 6.1 9.1 2.4
Yauh Ki jang 1.5 6.5 2.6 1.9
Memnpening 2.1 - - 1.9
Siupoh 1.6 6.1 1.3 1.9
Barangan 1.6 1.4 1.3 1.6
Keledang 1.0 5.2 3.9 1.4
Rengas 1,1 0.9 2.6 1.1
Jelawai 0.7 4.2 - 1.0
Kamap 0.1 - - 0.1
Kulim 0.1 - - 0.1
Others 6.4 3.8 1.3 6.0
% 100,0 100,0 100,0 100,0
(Omtd.)




APPENDIX 5-5
JENGEA FOREST RESERVE

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

BLOCKS FRGM
VEICE DiTA GROUP SPECIES SIXTED AT OLA oSS
OBTAINED 4'=6' |79 10'& over | Total
10 & 11 | LIGHT BARDWOODS
Durian 47.0 66,7 100,0 54.1
Bintangor 51.5 33.3 - 44.7
Punggai 1.5 - - 1.2
4| 100.0 100,0 100.0 100,0
13 = 18 | Meranti Tembuga 21.9 23.3 10,2 21,6
3 " Melantai 20.7 10.5 2.3 17.1
= o " Sarang Punai 18,2 10.3 4.5 15.4
o - Kepong 10,7 11.8 20.4 11,6
o " Fembai Daun 10,3 143 171 11,6
s =X Yemesu 8.7 16.5 18,2 11.2
i Merunti Langgung 7.3 9.3 13.6 8.2
~ :‘ - . Seraya 2.0 3.8 11.4 3.0
P 7 iy Meranti Batu 0,2 0,2 2.3 0.}
N @ -
- f\? o
- N %| 100.0 100.0 100.0 100,0
2
e s ® 19 & 20 | Mereava 514 | 714 90,0 5742
] Meranti Pa'ang 36.4 14.3 10,0 3l1.2
Lo NOER . Pipit 12,2 14.3 - 11.6
E €| 100.,0 | 100,0 100.0 100.0
Q T E E
5 24 - 26 Kedondong 3a2.3 3809 4 3a.g
. e R Merawan 8.9 5.2 - 8,6
@ 4= = Fenaraban 7.6 5.2 - 7.4
- o ma Kembang Semangkok 743 8.8 - 744
Medang Te5 4,1 11.1 T3
Memrisang 6.4 4.2 11,1 6.3
Mata Ulat 4.7 T3 11.1 4.9
Pelong 3-6 Toa 11,1 3.9
Kachang 2.4 3.1 11,1 245
Terap 2.0 1.6 11.1 2.0
Eerendok 2.1 1.6 - 2,0
Kungkur 1.2 0.5 - 1.2
Karas 0.9 1,0 - 0,9
Petal & Petal kerayong 0.9 0.5 22.. 0.9
Ara Berteh 0.5 1.0 - 0.5
Terentang 0.4 1.5 - 0.5
Pulai 013 306 11.1 005
‘.1“ 004 1.0 - 0.4
Qeronggang 0.3 - - 0.
Others 10.3 3 - 9.6
%| 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.

’

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. Contigﬁous 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
vhole 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,

otrips 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
uystematic 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
strip length averaged T4 times minimum spacing. oSince the strips
slvays extended to the east and west limits of each block, the
sazpling 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 giith-
classes running from 4' up to 13', the latter including all
larger sizes. For analysis, observations were converted to the
two parameters stems per ecre 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 T2
"populations". Because the required parameters were ratios and
sample units differed greatly in size, the "combined ratio
estimate" (Cochran 1964 ,p.169) was used.

Resultai 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.
The function: Log.E = k - b x Log.N
where E = sampling error percent
and N = number of stems per acre

was clearly applicable to all quadrants, with b varying non-signi-
ficantly from .36 to .50, and the value .42 applying to both wes terly
quadrants and to the combined analysis. K was inversely related to
the number of strips employed, but with only four samples the relation
could not be quantified. The two most reliable equations were:

Log. E = 8.8 - .42 x Log. N for 66 strips

Logs B =23 - .42 X Log. N for 14 strips

The first of these should be widely applicable to lowland dipterocarp
forest sampled in the way described, with any number of strips from
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atout 50 to 100. The percentage of the sample is almost immaterial,
the critical factor being the number and size of sample units and

tne 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 maf cause
sanpling 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
I 20% by a sufficiently large sample - in this case of 66 strips.
The results of the latter sample Qre 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 0.5/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.

T



JENGKA SAMPLE OF 1965 - 1966

TABLE OF STATISTICAL RESULTS

Population frequency Range of sampling errors found and size
in number of stems : of sample concerned
per acre :
__No.of B 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 13 17

1.0 12 - 20 9 - 20 20 20 - 40
66 7 9 1

3.0 12 « 20 7 =712 12 12 - 30
66 5 5.5 6

10.0 12 - 20 4 -8 6 8 - 14
66 3 3.5 4

He. C. DAWKINS
Oxford

July 4, 1966
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data obtained from Jengka and Tekam areas.

APPENDIX 5~7
TEKAM SINGLE ENTRY VOLUME TABLE

Volumes in cubic feet based on combined height/girth

Girth Classes?

Species

Croups- < 4t-=ge: @ % g1 w80 © gr 400 . 1 120 13 s

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

8&9 59 93 137 191 257 336 408 510 590 680

10& 11 59 93 137 191 257 33 408 510 590 680

12 T4 116 167 226 296 376 448 548 636 732

13 76 10 154 207 258 330 395 468 548 632

14 72 111 158 213 264 336 402 476 554 640

15 83 122 170 229 302 372 473 562 659 764

16 87 126 175 230 296 374 448 534 620 T23

17 62 107 162 228 306 380 481 574 676 186

18 94 125 166 220 286 348 441 522 611 706

19 60 97 146 206 266 353 432 518 614 700

20 - 23 74 116 167 226 296 376 448 548 636 732

24 60 97 146 206 266 353 432 518 614 700

25 & 26 59 93 137 191 257 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
w2104 DATA
OPFTAINED

QRUUP

SPECIES

GROUPED GIRTH CLASSES

T'=9'

10" & over

BLOCKS 37, 40, 43, 45 and 47

l&4

8&9

HEAVY HARDWOODS

Merbau
Balau
Sengkavwang
Giam

Keranji

Kekatong
kerbatu

Membatu

Kayu Arang & Buey
Tewbusu

hesak

Penaga

Pelawan

MEDIUM HARDWOOLS

Perah
Kelat
Tualang
kinyak Berok
Kasai
Simpoh
Keladan
Temponek
leransi
Petaling
Nempaning
Jelawai
Pauh Kijang
Berangan
Keledang
Rengas
Kulim
Kamap
Others
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APPENDIX 5-10

TEKAM FOREST RESERVE

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

GhlUPcl GIRTH CLASSES
BLOCKE FROM
WHICH DATA GROUP SPECIS 4'=6" 7'-9' | 10" & over |Total
DBTAINED
10 & 11 LIGET HARDWUOLS
Durian 42.9 100.0 > - 52.9
Bintangor 571 - - 47.1
Punggai - - - -
| 100.0 100.0 - 100.0
13 - 13 lieranti Tembaga 27.6 25.4 319.1 27.6
4 reranti Sarang Punali 15.5 15.1 8.7 17.7
lieranti Langgong 15.6 18.2 13.1 16,2
weranti Kepong 14.9 12.7 21.7 1447
eranti Melantai 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 - - - -
%1 100.0 100.0 100.0 100,0
19 & 20 leranti Pa'ang 55.3 333 20.0 48.4
L.eranti Fipit 29.8 33.3 20,0 29.7
wersawa 14.9 33.4 60.0 1.9
~—
: %| 100.0 |100.0 100.0 100.0
=
w
“ 24 = 26 Kendondong 27.0 42.9 - 20.3
- Jedang 11.6 - - 10.9
Py Penaraban 11.3 - - 10.7
> Keubung Semangkok 6.4 8.6 - 6.5
S Serendok 4.8 - - 4.5
- menplieang 4.3 - - 4.1
e kherawan 3.7 2.9 - 3.7
” wuta Ulet 3.0 5.7 16.7 1.2
& iachang 2.8 2.9 50.0 3.2
Pelong 2.5 14.3 - 3.1
g Petui & Petai
Kerajong 2.1 5.7 - 2.3
Fulai 2.1 2.8 16.6 2:2
Terap 1.8 5.7 16.7 2.1
Karae 1.6 - - 1.5
Ara Berteh 1.3 - - 1.3
Kungkur 0.9 5.7 L 1.1
Terentang 0.8 - - 0.7
Geronggang 0.2 - - 0.1
lelunak - - - -
Others 11.0 2.8 - 10.5
4| 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

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

Tnese 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
GRASSES OF THE JENGKA TKIANGLE

jcroceras sparsum Forest fringe  Stooling P Medium
Axonopus Roed fringe

compressus clearing Creeping 28 Good
Brachiaris

raspaloides Swanp fringe Creeping P Medium
Centotheca

lappacea Forest fringe Stooling P Low
Chrysopogon Road fringe &

aciculatus clearing Creeping p Good
Coelorachis

glandulosa River bank Stooling P Medium
Cyzbopogon Cultivated in

citratus gardens Stooling P Low
Cyzbopogon nardus Cultivs;tad in

gardens Stooling F Low

Cynodon dactylon Dryland - Creeping P Good
Sactyloctenium

fe gy ptum Road fringe Creeping A Medium
Digitaria !

longifiora Drylend Creeping P Good
Digitaria .

parginata Dryland Creeping % P Good
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Annual .

Species Habitat Habit or Palatability
Perennial
Dimeria glabra Road fringe Stooling P Medium
Echinochloa colona Dryland Stooling A Good
Eleusine indica Dryland Stooling A Medium
Eragrostis
amabilis "Road fringe Stooling s A Medium
Eragrostis Clearings,
elegantula wetland Stooling P Medium
Eragrostis :
elongata Clearings Stooling ¥ Medium
Eragrostis
unioloides Wetland Stooling E Medium
Hymenachne myurus Ricefield,
swamp Creeping ¥ Good
Imperata Dryland, Rhizomatous Mediun
cylindrica fire climax Stooling P (young)
Isachne globosa Open swamp,
ricefield Creeping Y Good
Isachne rigida In road ditch Creeping P Medium
Leersia hexandra Swamp,
ricefield Creeping P Good
Leptochloa _ Rhizomatous
chinensis Dryland Stooling A Medium
Lophatherum In forest &
gracile fringe Stooling P Medium
Panicum Ricefield,
amplixicaule river fringe Stooling P Good
Panicum nodosum Forest fringe Creeping P Medium
Panicum repens Ricefield,
swamp Creeping F Good
Panicum Forest fringe &
sarmentosum clearings Creeping P Medium
Panicum pilipes Forest fringe Creeping P Medium
Panicum frigzonum Forest fringe Creeping 2 Medium
Paspalum Dryland &
commersonii wetland Stooling P Good
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Annual

Species Habitat Habit or Palatability
Perennial

Yaspalum Dryland,

con jugatum forest clearins Creeping P Medium
Pennisetum Introduced,

rurpureum planted Stooling P Good
I otf-onatherum

gaccharoideum Hoad cuttings Stooling B Low
Sacciolepis

indicus Swamp, ricefield Creeping P Good
Sacharrum -

arudineceum River bank Stooling P Low
Setaria geniculia.ta Road side Stooling A Good
Sporobolus diander Road fringe

clearings Stooling A Medium
Sporobolus indica Road fringe Stooling P Medium
Themeda villosa River bank Stooling P 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
Cyrerus kyllingia Ricefield Creeping Low
Cyrerus pennatus Ricefield Stooling Low
Cyperus

pulcherrimus Swamp Stooling Low
Cyperus zolliingeri Dryland . Stooling Low
Eriocaulon

gexangulare Ricefield Stooling Low
Fizbristylis

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 Paya Stooling Low
Scleria leevis Forest fringe Stooling Low
Scirpus grassus. Swamp Stooling Low
Scirpus mucronatus Ricefield Stooling Low

LEGUMES OF THE JENGKA TRIANGLE
Calapogonium mucinoides 0il pelm estate Creeper Browsed
Canavalia microcarpa Village clearing,
- forest fringe Creeper Non-palatable
Cassia alata Road fringe,
Jjungle 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 Rubber 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

Deemodium ovalifolium

nesmodium pulchellum

Degmodium triflorum

Easchynomene indica

¥lemingia congesta
var. semialata

Mimosa invisa

Mimoss pudica

pueraria psoraloides

Uraria orinata

Uraria lagopoides

Roadsides and
village clearing  Shrub Browsed

Village clearing Shrub Browsed

Roadsides and
village clearing Creeper Palatable

‘Fallow ricefield Shrub Palatable

0il palm estate Shrub Non-pelatable

Roadsides and
village clearing Creeper Non-palatable

Roadside and
village clearing Creeper Browsed

0il palm estate Creeper Browsed
Young rubber

plantation,

village clearing Browsed
Fire subclimax Creeper Non-palatable

LEGUMES CULTIVATED IN THE JENGKA TRIANGLE

Arachis hypogea

Dolichos lablab

Glycine max

Ihaseolus aureus

Fhaceolus vulgaris

Yachyrhyzos tuberosus

fsorhocarpus tetragonolobus
Stizolobium desringianum
Vigna sinensis

Ground nut
Bonaviste bean
Soya bean

Green gram

French bean
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 3

Leptochloa chinensis

Eleusine indica

Digitaria marginata

Digitaria ldngiflora
Cynodon dactylon

Forest Fringe Association

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

Panicum trigonum
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Subclimax

Association

Grasses

imperata cylindrica

Shrubs

Velastoma malabathricum

Gleictera 8p.

Seagga

Scleria laevis

Le es

Desmodium heterocarpum

Desmodium pulchelum

Uraria lagopoides

Uraria crinata

Fallow Ricefield Association

Grasses

Cryza sativa (volunteer)

#yzenachne myurus
Panicum amplexicaule

tragrostis uniloides

leersia hexandra

Isachne globosa

CI‘BOEGI‘Q

Ipomea aguatica

Le es

Fuirena umbellata

Cyperus elatus

Cyperus aromaticus

Cyperus pennatus

Fimbristylus diphylla

Fimbristylus globulosa

Rhynchospora aurea

Cyperus pennatus

Scirpus grassus

Neptunia oleracea

Desmodium heterocarpum

Scirpus mucronatus
Fimbristylus trichohylla

Cyperus distens

Fimbristylus peucifiora
Fimbristylus diphylla

Cyperus pulcherrimus
Fimbristylus lerrugines




VillaggICIaaring and Roadside Association

Grasses

Chrysopogon aciculatus

Axonopus compressus

Paspalum scrobiculatum

Paspalum conjugatum

Cynodon dactylon

Sporobolus diander

Sgorobolua indicus

Crasses

Chrysopogon aciculatus

ga! Dryland

Sedges

Fimbristylis lerrugines

,
Cyperus aromaticus

!b! Wetland

Paspalum scrobiculatum

Axornopus compressus
Cymodon dactylon

Paspalum conjugatum
Eraggostis unioloides

REFERENCES

Legumes

Desmodium triflorum

Mimosa pudica

Sedges

Fimbristylis lerrugines

Fimbristylis miliacea

Fimbristylis pauciflora

Cyperus aromaticus

Fimbriétylis globulosa

Cyperus pulcherrimus

Legumes

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. Journal of Tropical

Geography 18, 1964, 200 - 213,
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APPENDIX T-1

DISCEARGE RECORDS FOR CERTAIN STREAMS IN PERAK,
SELANGOR AND PAEANG

; Location Area in Maximum Minimum Period

Strean of Gauge 8q.Miles Becorded Recorded of
Discharge Discharge Recoxd

in cusecs per eg.mile
Batang Padang  Kampar 178 15.8 1.521/ , 1930-40
" n Tapah 146 104.0 1.37 1914-40
Bectong Kualae Lumpur 93 82.2 0.67 1931-40
Road

Bernan Lima Belas 422 18.2 0.73 1933-40
" Tanjong Malim 12 139.8 0.25 1926-40
Bidor Bidor 35 54.3 0.43 1930-40
Dong Kpg Dong 82 29.6 1.16 1914-40
130k Titi Ijok g3 26.4 0.10¢  1915-40
" Batu Glugor 49 23.7 0.042/ 1934-40
Kazpar Kpg Lanjut 169 31.1 0.31 1930-40
Kinta Batu Gajah 407 17.3 0.6}1/ 1915-40
" Ipoh 121 57.3 o.'rol/ 1915-40
L) Tanjong Rambutan 95 215.0 0.571/ 1930-40
" Tanjong Tualang 475 16.8 1.111/ 1915-40
Elang Kuala Lumpur 179 62.8 0.951/ 1910-40
" Petaling 218 29.8 0.60Y 1929-40
- Puchong 268 12.6 0.70Y 193740
Kurau Pondok Tanjong 130 32.8 0.057  1930-40
Langkat Dingkil 4786 10.8 0. 611/ 1930-40
" Kajang 148 36.2 o.bay 1926-40
Linggi Rahang 73 25.3 0.03 1931-40
Pari Ipoh 105 43.6 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 0ld 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
ocemenyih M-g;i:k Dato 235 33.3 0.172/ 1926-40
) Semenyih 82 27.5 0.1 12/ 1928-40
Slim 5lim Village 124 3.7 0.69 1930-40
sungikai Sungkai 13 T4.8 1.49 1930-40

1/ Adjusted for extraction and other losses
2/ Swpect Beadings not used im calculations.
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APPENDIX

T=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 Location zefezenge "t::iiph'
(1163360 series L7010) ¥3)
| L
kutomatic rain
fall recorder - Sg Nerek N 279200 :
Keat type E 577200 L 772792 1000 Y/
» Sg Jengka N 258000
E 558700 L 587580 1000 Y
- Kg Sentul N 258000
E 283600 L 836590 600 To be paired
" with the
I existing rain
gunaee st ¥usla
! Sentu)
L Sg Galong N 284600 1
1 E 575600 | L 756846 1000 M
| ¥anual rain
fuape Sg Nerek N 279200
E 577200 L 772792 Included irn|To be prired
item (1) with item (1)
above above
" Sg Jengka N 258000
E 558700 L 587580 Included in|To be paired
item (2) with item (2)
above ahove
a 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

Teble 1 - List of Fixed Equipment (Contd.)

Estimated
Full grid | Standard cost of
Stream Gauging Location reference grid station Remarka
Stations referencg |establish-
ment
(1:63360 series L7010) (48)
Staff gauge Sg Jempol 2/| N 267200
E 578500 L 785672 60 Established
during February
1966
" Sg Jeh 2/ N 258500
g E 584500 L 845585 60 2
ol Sg Tekam 2/ | N 284000
E 563800 L 638840 60 "
" Sg Siam 2/ | N 284500
E 562200 L 622845 60 ™
" : Sg Kundang | N 246500
2 E 581300 L 813465 60 -
" Sg Galong N 284200 .
2/ | E 569200 L 692842 60 "
i Sg Jengka N 242800
E 572200 L 722428
N 258600
E 558800 L 588586 120 "
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 "
" Sg Jengke N 258000
E 558 L 587580 5000 .
Contingencies 1920
Total 21,000

1/ D.I.D. Estimate
2/ Recommended in letters GKL-407 and GKL-412
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APPENDIX T7-3

Pable 2 - List of Ancillary Equipment
Experiment No. %;',;;‘ ll Remarks
surveyoxrs level 1 1,400 iI Automatic
" staff 2 320 sopwith
L tapes 2 200 |+ 100' & 300' steell
n field books etc. - - as required
Current meter (Ott) 1 2,300 | to be maintained
by D.I.D.
yinch and cable (Ott) 1 1,200
vading rods 1 set 400
Veights 1 set 400
Counter, sounder etc. - 800
Long wheel base Land-rover
or lorxry - 1 10,000
motor cycle 1 2,000 for hydrological
assistants
Tools - 300
Contingencies - 2,680
Total 22,680

91




APPENDIX T-3

Table 3 = List of Staff
| Position | Part time Full time \ Annu?isialary
; | M
Ii 1 '[
Hydrological assistant 1
(who will also be a - 1 ’ = 3,600
surveyor) |
Rainguage readers 4 - | 480
Staff guage readers { 8 - 1 960
Driver a 1 '| 1,200
Labourers for sireanm % ;
guaging, station 1 !
meintenance, and strean| : G i
surveys - 3 3 \ 3,600
Contingencies ; ! 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 SPECIES

SAWMILL 10G INFUT BY SPECIES, WEST MALAYSIA, 1965

OTHER FOREST PRODUCTS

LOGGING EQUIFMENT LIST

LOGGING EQUIPMENT 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

FLYWOOD FACTORY EQUIPMENT AND FLANT
PLYWOOD FACTORY MANNING TABLE

FLYWOOD FACTORY CAPITAL INVESTMENT
FREFABRICATION EQUIFMENT AND PLANT
FREFABRICATION PLANT MANNING TABLE
FREFABRICATION PLANT CAFITAL INVESTMENT

ADMINISTRATIVE STAFF FOR FOREST INDUSTRY
MANUFACTURING OFPERATIONS

Page

111
112
‘13
14
115
116
117
118
119
120

121

122



AFPPENDIX 10-1
NETT VOLUME PER ACKE IN UNDISTURBED FOREST

JENGKA FOREST KESERVE
(cubic feet)

NUKTH EAST QUADRANT
: Veneer

Srecies Sawlogs Logs Total
HEAVY HAKDWOODS 78.0 - 18.0
¥erbau, balau, etc. 35.1 - 33.1
Utner Heavy Hardwoods 44.9 - 44.9
¥=DIUM HARDWOODS 497.9 124.4 ’622.3
Kempas 23.5 97.6 12141
Keruing 272.7 - 272
¥engkulang 18.3 23.1 41.4
Kelat 42.5 ] 43.6
Tuelang 9.4 - 79.4
Simpoh 5.0 - 5.0
Jelawai 1.4 2.6 4.0
kasai 9.6 9.6
Keladan 9.6 - 9.6
Keledang 24T - 2.7
Temponek 9.1 - Ga1
Kulim 0.2 - 0.2
rnengas 2.2 - 2.2
¥inyak Berok 14.0 - 14.0
fetaling 6.7 - 6.7
LIGHT HARDWOODS 174.9 430.8 605.7
Bintangor & Durian 9.4 Tl 1T
Jelutong 3.0 24.4 27.4
Hed Meranti 61.0 202.0 265.0
snite Meranti, Mersawa 6.5 24.9 31.4
Yellow Meranti 2+9 32.4 253
Kyatoh 10.5 10.0 20.5
Sepetir 2.5 St 12.0
Xedondong 30.8 40.5 T3
Mata Ulat 5:2 8.0 13.2
Felunak 0.5 0.7 1.2
Medang 6.4 8.6 15.0
Yenurghan 6.4 11 14.1
segendok 1.8 2.2 4.0
Merawan 7.3 8.6 15.9
¥embang Semangkok - 9.1 9.1
Mempisang 5.7 7.8 15:5
Pelong 4.6 75 12.1
Machang 2.7 4.5 i
tetai 1:5 37 52
Uther Light Hardwoods 6.4 10.8 17.2
TOTAL 750.8 555.2 1306.0
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APPENDIX 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 53T T
Kempas 14.8 80.7 95.5
Keruing 307.3 - 307.3
Mengkulang 10.9 12.5 23.4
Kelat 29.9 - 29.9
Tualang - 44.2 & 44.2
Simpoh %.0 - 3.0
Jelawai 0.9 0.6 15
Kasai 6»5 T 605
Keladan 5.6 - 5.6
Keledang 3,0 - 5.0
Temponek 4.7 - 4.7
Kulim 0.2 - 0.2
Kenges 2.0 - 2.0
Mlnyak Berok 905 - 9-:5
Petallng 1o4 sl 104
LIGHT HARDWOODS 148.1 401.0 549.1
Bintangor, Durian 2.7 3.8 6.5
Jelutong 1.6 36.7 8.3
Red Merenti 49.0 184.7 233.7
Wnite Meranti, lMersawa 4.2 18.4 22.6
Yellow Meranti 247 30.0 32.7
Nyatoh 6.4 52 1.6
Sepetir 0.7 "15.2 15.9
Kedondong 31.7 26.7 58.4
Mata Ulat 5.1 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 T 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 2.6 5.9 8.5
Petai 1% 8.4 9.6
Other Light Hardwoods 6.4 12.7 19.1
677.6 494.8 1172.4

TOTAL



s WEST QUADRANT

opecics
—————

L .VY HARDWOODS
verpau, Seleu, etc.
Uiner Heavy hardwoods

¥:0IUN HAXDWOODS
xempas
reruing
Kengkulang
Kelat

ualang
Simypoh
Jelawal
Kagel
Keledang
Texponek
Fulim

nengas
Minyak cerok
Fetaeling
Keledan

LICHT HARDWOODS

Bintangor, Durian
Jelutong

red Merenti

White Meranti, Mersawa
Yellow Meranti
Nyatoh

Sepetir

Kedondong

Kata Ulat

Melunak

Yedang

Ferigrahan

Sesendok

Merawan

rembang Semangkok .
henpisang

relong

Mechang

retai

Other Light Hardwoods

TOTAL

AFPENDIX 10-1

Veneer
i_awlogg Logs
115.0 =
8400 -
31.0 i
382.1 129.9
18.7 109.8
268,2 S
13.3 17.8
18.7 iy
333 -
2.9 =
0.9 0.9
6.3 -
1.0 144
4.2 -
0.2 o
1% i
8,2 o
Tl P
2.8 -
154.6 402.5
1.8 ST
1.8 19.9
55.6 214.3
3'2 2900
0.3 12,5
8.6 14.8
17 20.3
32.5 30.4
5.2 5.3
0.5 0.4
TS T 4 6.4
6.7 6.4
2.0 1.8
7.9 T:2
- 6.9
5.8 5.7
4‘4 4:6
2.6 2.7
1‘0 106
6'5 6'6
651.7 532.4
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SOUTH WEST QUADRANT

Species

HEAVY HARDWOODS

Merbau, Balau, etc.
Other Heavy Hardwoods

MEDIUM HARDWOODS

Kempas
Keruing
Mengkulang
Kelat
Tuzlang
Simpon
Jelawal
Kasai
Keladan
Keledang
Temponek
Kulim
Hengas
Minyak Berok
Petaling

LIGHT HARDWOODS

Bintangor, Durian
Jelutong

Hed Meranti

White Meranti, Mersawa
Yellow Meranti
Nyatoh -

Sepetir

Kedondong

Mata Ulat

Melunak

Medang

Penarahen

Sesendok

Merawan

Kembang Semangkok
Mempisang

Pelong

Machang

Petai

Other Light Hardwoods

- TOTAL

APPENDIX 10-1

Veneer
Sawlogs Logs
9.7
56.8 C -
22.9 -
297.3 110.0
24.4 84.9
138.6 -
17.4 22.2
30.3 -
41.2 -
3.4 -
0.7 1.1
?00 -
14.5 -
1:2 1.8
4.8 -
0.2 -
1.6 -
9.1
209 -
1159 421.8
70 2.4
Q.3 16.3
89.6 264.7
T:0 14.9
0.4 15.4
T+T 7.8
0.4 16,6
27.9 25.3
4.4 5.7
0.5 0.3
5.4 6.9
5¢T 4.5
1.7 15
6.4 6.0
- 5.7
4.8 6.3
3.9 5.2
2.2 b 1% 4
0.6 4.2
5.4 8.4
552.% 531.8
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s AREA

srecles

l....-.--—"—
CoaNY HARDWOODS

verbau, Dalau, etc.
_+ier Heavy Hardwoods

1 HARDWOODS

keladan
peledang
-ezponek
xengas
Minyak berok
jetaling

LIGHT HARDWOUDS
rintungor, Durian
Jelutong

ned Meranti

white Meranti, Mersawa

Yellow Meranti
Nyaton

wepetir
fedondong

rata Ulat
Yedang
ienarahan
tesendok
Ferewan
fezbang Semangkok
Yexzpisang
relong

fachang

X |

TOTAL

APPENDIX 10-1
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APPENDIX 10-2

PLYWOOD AND VENEER SPECIES

Suitable for Face Veneer

Suitable for
Red Woods White Woods Other Colours Corestock Or

CURRENTLY USED SPECIES:

,

Fed Meranti White Meranti Yellow Meranti Bintangor
Mengkulang Mersawa Medang (greenish Durian
Kembang Semangkok  Kedondong brown)
Nyatoh Petai Machang (black and
Sesendok yellow)
Sepetir (black and
brown)

SPECIES ASSUMED TO BE USABLE:

Penarahan Jelutong Melunak (brown) Pelong

Terentang Merawan (yellow- Kasai

Geronggang brown) Kempas
Keledang
Jelawal
Mata Ulat
Mempisang
Terap
Pulai

NOTE: Only Kempes 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 difficul ty
of chuck-holding, in softer species and in those
with brittle-heart.
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APPENDIX 10-3

SAWIKILL LOG INPUT BY SPECIES, WEST MALAYSIA, 1965 :

A e
opeclies

<Y HARDWOODS

Merbau
Balau
Glam
Keranji
Merbaiu
kekatong
Menbatu
Yenaga
Tembusu

Hesak

¥2DIUM HARDWOODS
Kexpas
Keruing
Mengkulang
Kelat
Tuglang
Simpon
Jelawai
Kasai
Kelegdan
Keledang
Kulim
Hengas
retaling

(cubic tons)

Nationwide Pahang
Volunme Percentage of Volume Fercentage of
total input total input
23,308 Ted 2,362 ¢ 10
67,592 4.4 6,086 2.6
179 C.1 152 0.1
2,478 0.2 2 -
2680 £ . ;
141 - - =
893 0.1 52 5
12 - - -
211 - 4 =
2,329 0.2 386 0.2
98,023 9,044
56,695 347 5,014 2.1
257,251 16.9 63,689 26.8
36,866 2.4 11,117 4.7
3,196 0.2 2 -
3,117 0.2 164 0.1
2,838 0.2 19 =
276 - 8 -
1,800° 0.1 3 -
1,133 0.1 964 0.4
1,430 0.1 205 0.1
795 0.1 25 =
43 - - "
26 - ~ -
365,466 81,210

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

Nationwide Pahang

Volume Percentage of Volume Fercentage of
Species total input total input

LIGHT HARDWOODS

Bintengor 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 Red Meranti 222,344 14.6 38,440 16.2
Light Red Meranti 467,166 30,7 66,303 2749
White Meranti 9,828 0.6 659 0.3
Mersawa 34,468 2,3 2,455 1.0
Yellow Meranti 51,744 3.4 4,668 2.0
Nyatoh 21,065 1.4 7,502 3,2
Sepetir 18,293 %2 682 0.3
Kedondong 6,167 0.4 T2 -
Mata Ulat 2,896 0.2 - -
Melunak 1,375 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 - 4
Terap 5 - - -
Kungkur 164 - 3 E
Petai 78 B - -
Karas 44 - - -
Pulai 184 2 “ =
Ara Berteh 141 - - -
Terentang 3,525 0.2 . ”
Gercnggang 5,305 0.3 CS . *
907,620 y 126,357
Total: 1,371,109 216,611
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APPENDIX 10-4

OTHER FOREST PRODUCTS

CHARCOAL

- s in present use: Mangrove

_;ecies being tested: Rubber and inland forest 'species similar to
those in use at Iligan in the Fhilippines.

v.rxet size, 1965=1980 (thousands of long tons):

vyt

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

£, FOLES AND PILING

~rnaracteristics of market: Export small and declining; domestic
market could be increased by acceptance of
; treated round power or telephone poles.
Vairket size, 1965-1980 (thousands of cubic tons):

Year Domestic Consumption
1965 70
1970 80
1975 93
1680 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.

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

Yenr Domestic Consumption
1965 : 900

1970 984

1975 1,138

1980 Rl s

‘ (Contd.)
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D, PARTICLE BOARD

Charecteristics of market:

APPENDIX 10-4

Particle board has gained rapid acceptance
in Burope, 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 Maleysia; 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
1970
1975
1980
E, FIBREBOARD

Characteristics of market:

AWM =\ —

No fibreboard is manufectured in Malaya but
the demand for imported fibreboard shows
steedy 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 paes Domestic Consumption
1965 : 32
1970 50 :
1975 67
1980 89

F. PAPER

Characteristics of market:

Supplied mostly by imports, some by local
production. Only newag int has a very larm
market, but newsprint cannot be easily
manufactured from the short-fibred species
that grow in Malaya. Development of a pepe
industry based on rubber wood and
agricultural residues might provide
exportable volumes eventually.

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

1/ Newsprint is the only homogeneous class of paper shown, "Othex Paj*
and Board", for example, includes cardboard, filter paper,

containerboard, and so on.

(Contd.,

102



APPENDIX 10-4

Printing and Other Faper
fant Tq}gg;g?pgz __ﬂ;}ﬁjﬂg_h ﬂewe:viﬂt nd Board
1565 150 =/ - - -
1570 156 52 33 71
1975 21% 66 39 108
14130 89 g4 45 156

-~ 1965 paper consumption was rot recorded by the classes shown for

the other years.
’
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APPENDIX 10-5

. LOGGING EQUIRMENT LIST

Item

Felling
Chainsaws.

Skidding Z
Caterpillar D6C or equivalent, crawler tractor
with integral logging arch.

Loading

Caterpillar 977H track-mounted front-end
loaeder, or equivalent.

Hauling

200,000 1lbs, GVW off-highway truck, Kenworth 849
or equivalent.

53,000 lbs. GVW highway truck, Commer CC-15 or
equivalent.

Preloed trailers for above trucks.

Unloading
Log stacker, FWD, Le Tourneau, or equivalent.

Caterpillar 966B, wheel-mounted front-end
loader, or equivalent.

Road construction

Caterpillar D8H bulldozer, or equivalent.
Caterpillar D6C or equivalent.
Caterpillar 14 grader or equivalent.,
Sheepsfoot roller.

Grid roller.

10-cubic-yard dump truck, Commer CC=15 or
equivalent.

Caterpillar 933F track-mounted front-end
bucket loader, or equivalent.

¢ (Contd.)

104

Number

Needed
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APPENDIX 10-5

Itenm

SATIYINE

:..-.—-——‘-—"-']'
iock crusher capable of 200 tons per
hour output.

Seli-propelled, track-mounted drill.
Compressor.

Northwest 80D Shovel loader or
equivalent.

Caterpillar 769 off-highway dump truck,
or equivalent.

Caterpillar 966B or equivalent.

sond maintenance

Caterpillar 12 grader or equivalent.

idzinistration

Meintenance shop
Warechouse for parts
Land Hover or equivalent.

Crew busses.

A T,

Number

Needed
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APPENDIX 10-9
LOGGING ADMINISTRATIVE STAFF

Total Annual

Position Fumber Salary
- (M%)

Logging supervisor l/ ]l 120,000
Road construction supervisor % 50,000
Forest engineer 1 ¥ 37,500
Surve)yors 8 60,000
Side foremen 2 16,000
Falling supervisor 1 8,000
Base radio operator 1 6,000
Office manager 4l 9,000
Clerks ' 3 18,000
Parts warehouseman 1 7,000
laster mechanic 1 50,000
Fuel station attendant 2 10,000
Draftsmen 3 25,000
Personnel manager & 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
Ml (x8)
“,vzill equipment delivered at site 800,000
planer 60,000
(sulding equipment L 30,000
L5t trucks (2 needed) . 120,000
Kilns X 200,000
Irying sheds 200,000
fire protection _ 50,000
Treatment plant b 92,000
¥iring and piping 75,000
tite preparation 50,000
Cenveyor systems 120,000
Buildings 340,000
Eog 50,000
Construction labour 400,000
Trucks (7 needed) 266,000
Squipment 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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APPENDIX 10-14

SAWMILL CAPITAL INVESTMENT
(M$ Millions)

Fixed Capital

Lift Highway Working

Yoar Mill Trucks _Trucks Total Capital
1767 1.8 - _ - 1.8 -
168 1.8 0.1 0.1 2,0 1.5
1569 - - 0.2 0.2 1.5
1570 - O i - - Lo
N - » - - =
1972 - 0.1 D 0.1 -
1573 - - 0.2 0.2 -
EUES e ! :
| 197 - - - - -
978 - - - - -
1917 - - 0.2 0.2 -
118 & - . w -
3.6 0.2 0.7 4e5 3.0
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APPENDIX 10-15

PLYWOOD FACTORY EQUIFMENT AND PLANT

Item Initial Cost
(u$)
Venecer and panel-making equipment, delivered
atl site 2 2,200,000
Lift trucks (2 needed) 60,000
Highway trucks (5 needed) ' 190,000
Site preparation 50,000
Building 340,000
Construction labour 3 400,000
Steaming vats 100,000
Equipment and facilities shared with sawmill:
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 (15%) 621,000
4,761,000
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APPENDIX 10-16

PLYWOOD FACTOKY MANNING TABLE

Number of men Wages per men Total
Category 1 shift 3 shifts FYer da er year Annuaé W
))
Geaen End
surker operators 1 3 12 3,600 10,800
Lathe spotters 4 6 9 2,700 21,600
Lathe operators 2 4 24 7,200 28,800
(reen veneer clippers 6 12 12 3,600 43,200
0ffcearers 4 8 6 1,800 14,400
Dryer and Verneer Prep.
oryer feeders 6 18 6 1,800 32,400
Uryer offbearers 6 18 6 1,800 32,400
Dry veneer clippers 1 3 8 2,400 7,200
7aping mechine
operators 2 6 8 2,400 14,400
Splicer operators 4 12 8 2,400 28,800
tatch crew 4 12 8 2,400 26,800
Graders 2 6 g 2,700 16,200
Lift truck operators 1 3 9 2,700 8,100
sluing and Panel Mfg.
Glue rustlers 1 5 8 2,400 T,200
(lue mixers 1 3 8 2,400 7,200
(lue 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
ality control 2 6 9 2,700 16,200
Sancer operators 2 6 8 2,400 14,400
tanel patching 4 12 8 . 2,400 28,800
Fanel Sizers 1 3 9 2,700 8,100
(racers 2 6 9 2,700 16,200
fxport preparation 4 12 8 2,400 28,800
Lift truck operators ==} 3 9 2,700 8,100
Faintenance
Yechanics 3 7 12 3,600 25,200
Electricians 2 6 12 3,600 21,600
Farts clerk 1 1 9 2,700 2,700
¥nife grinder 1 1 8 2,400 2,400
jeoler Core Sawmill
L.Wyers 4 4 9 2,700 10,800
0ffvearers & stackers 6 6 8 2,400 14,400
Eignhvay truck drivers 5 10 16 4,800 48,000
ca———
Total 91 226 $ 606,600
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APPENDIX 10-17

PLYWOOD FACTORY CAPITAL INVESTMENT

(M$ Millions)

Fixed Capital

Lift Highway Working
Yeer Factory Trucks Trucks Total Capital
1967 2.2 - - 2.2 -
1968 2.2 0.1 0.1 2.4 1.6
1969 - - 0.2 0.2 1.6
1970 = = = & &
1971 “ " b X -
1972 - - 0.1 0.1 -
1973 - - 0.1 0.1 -
1974 - - - - -
1975 - - - - -
1976 - - 0.1 6 -
1977 - - 0.1 0.1 B
1978 - - - - -
4.4 0.1 0.7 5e2 3.2
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APPENDIX 10-18

PREFABRICATION EQUIFMENT AND FLANT

(1)
Precutting
Building 100,000
Joinery Equipment - 25,000
Site preparation 25,000
Construction labour 50,000
Lift trucks 30,000
Contingencies (10%) * 23,000
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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AFPENDIX 10-19

PREFABRICATION PLANT MANNING TABLE

Wages per man Total
Catezoxy 7:; Nugiber of Men Per Day FPer Year Annual Wages
(18) (8)
Precusving :
Machine
operators 6 9 2,700 16,200
Holpers 12 8 2,400 28,800
Lift truck
érivexr 1 9 2,700 2,700
Foreman 1 24 7,200 7,200
Caxpentexrs 45 8 2,400 108,000
Foremen 5 24 7,200 36,000
Lift truck
driver 1 9 2,700 2,700
Braction |
Carpenters 50 8 2,400 120,000
Foremen 5 24 7,200 36,000
Total 126 357,600



APPENDIX 10-20

PREFABRICATION PLANT CAPITAL INVESTMENT

(M$ Millions)

Fixed Capital

Lift

plant  Truck  Totel
0.2 . - 0-2
0.1 s 0% 0.2
- 001 0.1
F 0.1 0.1
0.3 LM el W 4
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PPENDIX 10-21

ADMINISTRATIVE STAFF FOR FOREST INDUSTRY
MANUFACTURING OPERATIONS

Position Salary per annum
(M8)
General Overhead
Menager 200,000 (includes travel, housing, ete.)
Office Personnel (10) 50,000

Plywood Flant

Manager | 100,000 (includes travel, housing, etc.)
Assistant Manager 50,000 (includes travel, housing, etc.)
Quality Contrcl Supervisor 20,000
Assistant Quality Control 16,000

Foremen (9-3 per shift) 144,000
Sales Manager 100,000 (includes travel, housing, etc.)
Salesmen (2) 100,000 (includes travel, housing, etc.)
SAWMILL
Manager 80,000
Foremen (3) 45,000
Seles Manager 70,000
Salesmen (2) 70,000

Prefabricated House Plent

Menager . 12,000
Sales Manager 10,000
Salesman 8,000

Bookkeeper : . 5,000+
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APPENDIX 11 - 1

RICE AND SECONDARY CROPS

sis¢ - Market Prospectis

west Malaysia has never been self sufficient in rice and local
rrodustion at present accounts for about 55 per cent of consumption.
tesently, development of rice production has been accelerated to
tessen dependence on oversees supplies in the face of a’rapidly increas-
.~g population, Although leocally produced rice is supported by price and
«uality controls, imported rice has always commanded & premium because
:f 4ts superior quality.

I d - Consumption of rice during the period 1959 - 64 rose at
«s average rote of 3.7 per'cent per year (Teble 1). Tais compares with
< snnual populetion increase of about 3.1 per cent. Assuming future
e==ual inoreases in rice consumption of 3.0 per cent in West Malaysia,
csnguzption in 1970 is esiimated at about 1.0 - 1.1 million tons, rising
..% million tons in 1980. By 1980, consumption can be expected to be
{~sreasing by ebout 50 - 55,000 tons a year.

Supply - Nearly half present supplies of rice are imported,
exinly from Thailand and Burma. Local production is approximately
0,000 tons per year, based on about 750,000 acres of rice land.,
Liwnough double cropping has been increasing rapidly in recent years it

#1111 forms an insignificant proportion of the total.area and in the

.#1-4 season only 50,000 acres, or about seven per cent of the total
ite ]

and was double oropped. Recent trends show increases in double
“2yping of 4-10,000 acres annually.
Over 550,000 aéféa of rice land is at present under irrigation and
. #nould be possible to make substantial increases in the double
yred asreage,.
Even with improved yields, past performance suggests a maximum
-+l lncrease in West Malaysia rice production of 6,000 tons. Large
“7ess of new lands would have to be developed to irrigated padi, if
“mestis 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

wett Imports 1/ 360 357 316 288 389 402

Apparent Consumption 733 835 839 782 925 864

% Incrcase per annum 14.0 - -6.8 18,0 =6.6

: Average 3.6
;/ No allowance has been made for changs; in levels of stocks,
Sources Statistical Digest of Ministry of Agriculture, 1965.

Jengka Production and Futurs Rice Supply - It would be theo-

retically possible to grow rice on about 21,000 acres of land in the
Jengka Triangle. This iould produce about 25,000 tons of rice a
year, equal %o 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
bave no effect on local rice supplies and prices.

Prices - Rice prices in the las® 4-5 yvears have remained
relatively steady, or hav' even tended to £a1l (Table 2).

Table 2 - Local and Importea sice rrices .961-=1965

(M$ per ton) (Paxt)
1061 1962 1963 1964 1965

Import Price
Av. Gei.f. ({illed 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 tonj it is assumed that these prices will
continue in the long term and remain fairly constani.

\ J
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Rigg = Cultivation

mhere is detailed and well documented information available on
~{ae culture in West Malaysia and further studies by the Department of
sgriculture are in progress. The importance which rice hes achieved in
,=allnolder farming has led to the assembly of much field experience as
wvall.

The gross area of land suited to the cultivation of rice although
extensive, mainly occupies the meny valley floors and small swamps in
e Triangle. Hence opportunities for extensive development are few.
~nere will be suitable sites where {ndividuals or small :groups will
grow rice as & subsidiary activity, particularly on otherwise unused
tand in rubber and oil palm areas. The extent to which this will be
pessible can only be determined when the jungle is removed and the
¢xtent of main crop planting ca.n be assessed. '

Seed and Nurseries - At present resommended rice varieties for

Jengka are Serendah Kuning 60 on riverine lands and Milek Kuning
elsewhere.

¥aintenance - The following quantities of fertiliser are re-
sczmended in Pahang for application to rigce after planting out:

Basic dressing Sulphate of Ammonia 30 1bs. per acre

Rock Phosphate 115 lbs, per acre
Muriate of Potash 25 lbs, per ecre
A top dressing of 55 1bs, 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.
51=d control and weeding create further peak labour demends. It would
te in tne interests of smallholders that their efforts in the main crops,
rubber or oil palm, are not diverted by the attractions of traditionally
{z=portant 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
indisates that under trained supervisors, cmall areas will yield about
,000 1lbs, per acre. Double cropping would substantially increase yields
wd two periods in the year 1end themselves to this practice; the first
tetveen April and November, the second between October and March. At
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present, however, the major floods experienced in December are an
obstacle. If, during development in Jengka, river and siream control a
meintenance reduces this risk it may be possiblé to introduce a system
of double cropping in some areas. Nevertheless it is notl expected that
complex end expensive water control systems will be developed for rice
grovwings '

Tanioca - Market Prospects

Production of tapioca is largely on & smallholder basis in West
Malaysia and the area under production appears +4 be affected by change:
in price. Production as & cash orop is estimated to be of the order of
250-350,000 tons a yeax.

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. Teploca con-
cumption is associated with very low income groups and therefore in-
creases in demand as income Dper head rises are likely to be very low.
In view of this, it is likely thal acreages in Jengka which would in-
crease total output of tapioca &s a cash crop by more than 10% could
only be disposed of &t less than expected price levels.

1963 factory prices coincided with a period of high prices of
all %apiocca 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. Give
emall 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

Tapioce is tolerant of a wide range of soil conditions, althougn

it cannot withstand water-logging., It is therefore suited to many pari

of Jengka, provided that conservation measures are introduced where it
ie 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 relisl
sources which may only offer mixed varieties.
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v-intenance - Tepioca makes heavy demands on soil nutrients. The
replenishment of these losses therefore becomes an important factor 10
ore smallholder if his lend is to remain in production. Although
,rinivive recommendations for fertiliser applications are not yet avai-

Ve mabe

sole it is estimated that a yield of 9 tons of tapioca per acre Tremoves
110 pounds of nitrogen, 60 pounds of phosphorous and 110 pounds of
jotashs Confirmation of the levels of fertiliser needed for J engka

¢-115 will be desirable.

From the smallholder viewpoint the low labour requirement is one
of the advantages of growing tapicca. During the whole of its produc-
tive cycle it requires nol"more than 30 man/de.ys per acre of which 12
iuys are employed in harvesting.

v ~ila Famp - Market Prospects

World supplies of Manila hemp,.which is used predominantly for
carufacture of marine cordage, are dominated by production in the
Fnilippines. Supplies from this source accounts for well over 90 per
sent of world output.

Future demand for Manila hemp will be determined by the extent to
wnich synthetic substitutes can be improved. Some technical advantages
{ie with both the natural and synthetic producis.

World production of lManila hemp during the last 15 years has re-
suined reletively constant at 110,000 - 130,000 tons per year, although
overall demand for marine cordege 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.

Prises - The range in Manila hemp prices due to differences in
quality is greater than any year to year fluctuation. It is likely
t.at higher quality fibres will be the most resistant to price compe-
tition [rom synthetics.

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

Average
of |
1656-8 1959 1960 1961 1962 19
c.i.f. BEurope (converted) 920 1290 1270 955 938 an
Yalaysian Export 1305 143%3% 1243 1430 1390 13§

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 nemp is grown in Malaysnl

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 cancpy.

Establishment and Maintenance - Planting is a simple operation ﬁj

which material is available to satisfy reasonable demands until supplie
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 man/
days per aore in the first year. By the third year only occasional sl
ing of weeds is necessary. Regular fertiliser applications are requir:
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
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.un be cut by one man, supported by three strippers who remove the crude
¢itre matericl from the cut stems. As the fibre in the standing plant
i.¢s not deteriorate, harvesting intervals can be varied according to
¢ demands of other crops or to throughput of the processing plant.

The crude material is bulky and transport is regquired frcx field
10 factoxry.

Yields of stems obtained in East Malaysia are as follows:

lst year 19 tons per acre equivalent to 0.4 tons fibre

20d year 63 = = n n " £, "

Ird year 43 " " " " "L, T M o
fthyear 36 ™ ®n ® " " 3,9 w oo
5th yeax 40 " % " " ¥ 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 peex 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
sonth. One mechine is capable of handling the production of about 50
ssres. The smallness of such a unit, which can operate independently,
lends itself to use in small villages.

Freghwater Fish - Market Prospects

Fish is an important source of protein and demand is expectied to
rise strongly as income per head rises. An annual increase in con-
suzption of over 6 per cent per year could be expected over the next
tvo decades. Further evidence of the strong demand for fish is in the
rapid increases in tonnages of fish landed and the firmness of retail
jrices over the last five years.

Most of the fish consumed in Malaysia are sea fish, DBefore 1958
tonnages landed remained relatively constant at around 110 - 120,000
tons annually, Between 1959 and 1964 landings rose %o 192,000 tons, an
average annual increase of 10 per cent, although in 1963-64 the increase
:n landings was reduced.

There is evidence that further increases in landings of sea fish
=y become progressively more difficult to achieve and local consump-
“lon of fresh water fish is expected to rise as c}emand outpaces the

.
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supply of sea fish. If in fact a shortage of sea fish develops Jengy
in its inland situation appears particularly suited to becoming a may
for fresh water fish.. For an ultimate population of about 100,000 j
sons, consumption of fish could be of the order of 1,200 tons annuall
In terms of fresh water fish, this would require some 2 - 4,000 acres
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 experien
In view of the strength of the market, valugs 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 javanicus), and Grass Carp
(Ctenopharyngodon idellus) is at presenﬁ M$0.90 per kati and will be

the expected price over the planning peried.
Freshwater Fish Culture
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 acitivity.

Fishpond Development - Many tributery wvalleys 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 sq
mile. More precise determination of the numbers of suitable sites av
hence the significance of fish culture can only be established when
the Jjungle is cleared.

Selected sites may be developed quickly by heavy equipment whe:
it is conveniently available, or by hand excavation. Construction b
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 orops is not high.

Pish 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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kolders. Grass Carp which are also suitable for stocking, may be used
wut as they do not breed under Malaysian conditions; fry will need %o
ve imported from Hong Kong. .

An initial application of about one ton per acre of lime will be
nesessery. Thereafter monthly or bi-monthly application of super
phosphate will be needed at the rate of 3 - 4 owts, per annum. These
tasks will consume negligible proportions of smallholders' time.

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

Rananas - Market Prospects

The potential of bananas as & cash crop for Jengka depends
alzost entirely on the establishment of an efficient sysiem of
nandling marketing and distribution.' This is particularly critical
in considéring the potential of export markeis. These appear to be
sufficiently attractive to warrant further detailed investigation
into all aspects of marketing and distribution.

Export - Demend - Japan with its rapidly rising incomes pro-

vides a large and expanding market in fruit and in particular
tananas.Estimates of present banana consumption range from three
quarters to one mi_llion 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 Jepan's consumption,
the potential tonnage that Malaysia could export is probably sub-
stantial. Recently, for example, FLDA were oflered a contract 1o
supply up to 60,000 tons of benanas for export to Japan at an 'ex
fern' price of M§55 per ton. This could be produced on 8,000 areas,
using expected yield levels of 7§ 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 performence of Malaysian exporters
in terms of fruit loss during shipment.

Domestic Demend - The demand for bananas within Malaysia is
lizited as far as Jengka is concerned to the urban areas in and around

4
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Kuala Lumpur and to the Triangle proper. If present producers continu
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 tc 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 éﬁbstantial 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 economy should well
Justify it. Given this level of efficiency an f.o.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.0.b., price is taken as M§150 per ton which
is similar to recent prices of bananas into and ocut 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 dta for conditions similar to
Jengka are not available, field observations ard recordings were made
during this study to supplement current information on which to asses:
the crops in the smallholder context. Bananas are grown both separat:
and as an intercrop, particularly with young rubber, although on a s
scale.

The widespread populerity of bananas depends greatly upon their
acceptance as a food and their small demands upon labour and skill.
On theaa_gxounds'they have a claim for inclusion in planning for Jengs
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Planting material - Suckers and corms are usually supplied from

s where bananas are cultivated extensively., As these sources in-
-.ude a mixture of varieties, selected material would have tc be mul-
.plied to meet Jengka demands. Three varieties of the thirty re-
c.rded in Malaysia are populer - Pisang Rastali, Pisang Mas and Pisang

vin. The two former varieties are less acceptable in overseas markets
o Plsang Embun. Thus if market opportunities and marketing organisa-
tion ere edequate to support expansion of banana production, a carefully
nirolled nursery programme would be necessary, through ;rhich growers in

«= would be supplied with suitable export varieties.

Yeintenance - Recommendations have been published in West

.ssia covering the main features of field maintenance including

::n8, planting, manuring and desuckering.

These operations are estimated to occupy 86 man/days of labour
or sere in the first year of production. In the second and third
;+ars however, this falls by seventy five per cent to 21 man/days per
s:re, In these years therefore, there is little or no competition for
.o szallholders' time between banenas and the main crop.

Banenas are relatively free from disease in Malaysia. Occasional
-wetances of Panama disease have been recorded but without serious
¢ifect, More widespread and intensive cultivation might lead to nore
serious outbreaks.,

Yarketing - When large scale banana production for export markets
+# vztarked upon considerable skill in timing and org;a.nisa.tion of
Arvesting and dispatch of bunches is necessary. This type of organisa-
‘+°n has not been required in Malaysia in the past because exports have
f¥h on & very small scale. If export markets can be tested success-
'---7 end continuous demand assured, FLDA settlement schemes afford

- opportunities for developing the skilled organisation which export

¢ tenanas demands.

Yields - BEvidence of yield is variable. Field observations indi-
*%0 that Pisang Restali may produce from 3 to 4} tons per acre per
/tary Pisang Mas from 3 to 4% tons and Pisang Embun, already noted the
"8t suitable export variety, from 4% to 9 tons,
zfitebility of Rice end 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
them are annual erops or perennial crops with short reriods of immaty
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 asbout one worker peér acre at harvesting time. Unless
complementary seasonal employment can be found elsewhere the returns
labour from rice farming are very low indeed being 1/5 of rubber and
1/10 of o0il palm, and compered 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 7 per cent. However, this crop
should be given low priority unless prices and yields improve sub-
stantially.

Menila Hemp - Although less profitable at the level of prices
expected than bananas or fish, Manila hemp has some advantages, It is
& non-perishable crop consequently it does not require a highly
sophisticated system of distribution and marketing. It has a relativel
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 demar:
from within the Triangle and its surrounding area, fish cultivation
éppears 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 !
that, being relatively labour intensive during the initial years of oo
struction, it provides employment for unused settler labour during the
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yoars inmediately prior to tapping, ¢r harvesting the primary crops.
fananes - Bananas appeer highly profiteble. In fact at expected

price levels this crop is more profitable than oil palm. However, it

(4 very doudtiful at present whether marketing facilities are available

ts transport bananas in bulk to the port of shipment in condition to

"
. ema prmanbad mEice thoued smell guentities tould e woid &%
PORLE BP0 Ve FILl® WOULES S50cs Ldamiiave®e vrmm=- e - .

<o price level of ME150 per ton f.o.b. Being & hignly

- .vle product, thé price offered is critical. This can be s2en
sy the substantial fall in profitability which takes place were the
jrice to fall to the low level projected in Table 4. The key to
s2hieving the higher price level lies in an efficient system of
rarketing and transportation. Wnile it is possible that this can be
ashieved in the future, at present large scale development under
tananas for urban markets or a port outside the Triangle is un-
likely to achieve the price levels which could be obtained with
g=all scale production.

The crop is more profitable than rubber, and even oil palm at

rates of interest above 10%.
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APPENDIX 13

SMALLHOLDINGS

DETERMINATION OF SMALLHOLDING SIZE

Table

Table

Table
Table
Table

Table
Table

Table

Table

Table

Table

1

6
7

8

11

Figure 1

Figure 2

Settler's Gross Margin and Return to
Labour and Capital - Hubber (budgrafted)

Settler's Gross Margin and Return to
Labour and Capital - 0il Palms

Farm Gross Margin on Rubber Holdings
Farm Gross Margin on 0il Palm Holdings

Rubber - Refund of Heplanting Cess to
FLDA

Cost of Farm Labour on Rubber Holdings

Cost of Farm Labour on 0il Palm
Holdings

Possible Settler's Incomes on kubber
Holdings Including Income from Houselot

Possible Settler's Incomes on 0Oil Palm
Holdings Including Income from Houselot

Investment by and Repayment to FLDA
(10 Acre Rubber Holding)

Investment by and Repayment to FLDA
(10 Acre 0il Palm Holding)

Rates of Interest Payable on Loan with
Different Levels of Settler's Cash Income
and different sizes of Oil Falm Holding

Rates of Interest Payable on Loan with
Different Levels of Settler's Cash Income
and different sizes of Rubber 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

15:2oe e Ll |

13.3 " BEE SPORISS

13-4 i i M

13.5 " v appendix Figures 1 and 2
13.8 g " table 10

13.9 B e -t

Farm incomes (Rubber and oil palms)

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 iteus of revenue less
cost which change per unit of land have been celculated 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
margin is calculated in a similar wey to the social gross margin.
Additional costs are incurred in duties and cesses. The ‘ex' farm vnit
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 &

separate item and discounted. This is because the cost does not vary
vith the increase in production and therefore is more realistically
considered as a single payment than an annual cost.
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Tn Tables 1 and 2 the settler's gross margins for rubber and
0il pelm 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 fouxr levels
of income during the production period. With the exception of one
cash income which starts and remeins constant at M§2400 throughout
the repayment period; these all staxrt at $1.200 per settler in the
second year of production end 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 inconme 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 bolding-

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)

Year Amount @ Present worth discounted to date
M £ 4.5 of Planting
per lb« 5‘& Iﬁ 10%

6 15 1 10 9
7 36 26 23 19
8 48 33 29 24
9 58 38 32 26
10 €6 41 35 26
11 Hi=70 ' 42 34 26
12 73 42 34 24
13 14 40 32 22
14 T4 38 30 21
15 T4 % 28 19
16 T4 35 26 17
17 74 33 24 16
18 14 32 23 14
19 T4 30 21 13
20 73 28 20 12
21 T2 27 18 10
22 71 25 16 9
23 T0 23 15 8
24 68 22 14 T
25 ' 67 20 13 1
622 471 329

State Land Rent v (Assumed Rent - M8 per scre)

Rubber
6 66 50 45 22
1-2 6 6 S0
] 6. %
0il Palm
4 66 55 52 48
5-25 6 64 T 5. ¢ 4
119 103 85
Y

excluded from analysis of smallholding as amounti uncertain

°
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APPENDIX 13-1

Table 8 - Possible Settler's Incomes on Rubber
Holdingsincluding Income from Houselot
(M$ per year)

Year Possidble Settler's Incomes E
I IT I | iv |
(1978) 7 2580 1380 1380 1380 !
8 2600 1700 1500 1500 |

9 2620 1820 1620 | 1620

10 2630 1930 1680 1660

11 . 2640 2140 174C 1700

12 2650 2250 1800 1750

13 2660 2360 1860 1780

14 2670 2470 1920 1820

15 2680 2680 1980 1650

16 2690 | 2790 2040 1890

17 2700 2900 2100 1920

18 2710 3110 2160 1960

19 2720 3220 2220 1990

20 2730 E 3330 2260 2030

21 2740 i 3440 2340 2060

22 2750 ! 3550 2450 2100

23 2750 | 3750 2550 2120

24 20 | 330 |a1s0 | 2150

25 2750 i 3950 2750 2150
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Table 9 « Possibles Settler's Incomes on 0il Pelm

APPENDIX 13-

Holdings including Income fyom Houselot

(¥$ per year)
Year Possible Settler's Incomes 1
I i ir. | 111 v |

(1976) 5 2540 340 11340 | 1340
6 2560 1560 E 1460 1460
7 2580 | ' 1680 j 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 790 | 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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APPENDIX 13-1

Table 10 - Investment by and repayment to FLDA
(10 acre Rubber Holding)

(13)

FLDA  INVESTRENT  PRRIOD

Year Settler's Karage- Developuent Interect & Total
Income ment Coats” T per cent. Annual
investrent

(1971) © 1880 ¥/ 3220 3030 240 4370
1 600 1040 1120 730 3490
< I 1000 470 870 3640
3 1070 470 1230 3497C
4 700 % 1000 470 1450 3620
5 500 1Y, 820 470 1640 3430
6 060 730 - 780 2370
FLDA  REPAYMsNT -~ PSRIOD
Year Settler's Hannge- Annual repuy- Farw Groes Feplanting
Income ment ment of loan Margin Cone
(1978) 7 1380 730 500 2610 360
& 1500 700 1270 3470 460
El 1620 700 1470 4190 580
10 1660 700 2390 4750 660
11 1700 T00 2590 43990 700
12 1750 700 27380 5230 730
13 1780 670 2760 £230 740
14 1820 670 2680 £170 740
15 1850 670 2620 5140 740
16 189¢ 670 2560 5140 740
1 1920 670 2470 5060 740
1 1560 670 2400 5030 740
19 1990 670 2330 4990 740
20 2030 670 2200 43900 730
21 2060 670 2050 4750 720
22 2100 &70 1880 4650 710
e3 2120 670 1740 4530 700
24 2150 670 1580 4400 650
25 2150 670 1400 4300 670

Notes: 1/ Values of settlor's house and clearing house and village area
2/ Settlers Jn project for second half of year only.
Includes maintensnce income and subsistence loan in imrature period and
income from houselot.
4/ Inoludes cash incowe from main crop and income from houselot,
5/ 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)

(x¢)

FLDA INVESTMERT PERIOD

Settler's Nanage= Development Interest @ Total
Incoue ment Coste 7 per cent. Annual
Investment
0 1880 g 3220 3450 260 8810
i 600 3/ 1040 2000 790 4430
2 00 £Y) 1000 300 960 3160
3 600 Z/ 1070 500 1270 3440
4 1120 1000 - 340 2460
FLDA  REPATMERT  PERIOD

Settler's Kanage- Annual Annual Farm

Income ment Rent Repayment Gross

of Loan 5/ Kargin

5 1340 820 750 60 3010
6 1460 730 790 2230 5210
7 1560 730 790 2400 5500
8 1630 700 790 2650 5170
9 1680 700 7%0 2690 5860
10 1730 700 790 2710 5930
11 1760 700 750 2610 5860
12 15800 700 790 2500 5790
13 1630 670 . 790 2430 5720
14 1870 670 790 2310 5640
15 1500 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 1760 5280
20 2090 670 750 1740 52950
21 2110 670 750 1640 5210
22 2150 670 790 1610 5220
23 2150 © 670 750 1610 5220
24 2150 670 790 1530 5140
25 2150 670 750 1530 5140

Btes: 1/ Value of settler's house and clearing village erea.

7/ Settlers on project for second half of year only.

3/ Includes maintenance income and subsistence loan in immature period and
income from houselot. -

Includes ocash income from main orop and income from bouselot.

Repayment of principal and interest at 7 per cent.

L~
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AFPENDIXN 131

FIGURE 1

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

PRESENT WORTH AT PLANTING THOUSAND MALAYSIAN DOLLARS

( Main crop only)
\ ’,

\23«&
N\

me I Q acres \

-

s 6 7 [} G W

RATE OF INTEREST (REIURN) TO FLDA IN PER CENT

176



LARS

AN DOL

ANTING THil

PRE SENT WORTH AT PL

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 oniy)

30t
|
|
25
|
20F

INCCME

INCOME
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g N .
~ N
W0+ ~ ~N SN——10 acres
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e \}_____——QZ acres
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\-"..:;E.— 8 acres
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1 1 A
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RATE OF INTEREST (RETURN) TO FLDA IN PER CENT
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14-4

APPENDIX 14

SETTLEMENT UNITS

LIST OF SETTLEMENT UNITS
FOPULATION COMPOSITION ON FOUR FLDA SCHEMES
TYPICAL SETTLEMENT UNIT DEVELOFMENT COSTS

Table 1 0il Palm
Table 2 Rubber

COMPARISONS OF AREAS
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dppendix 1o-3. .
GRAZSZS FOR SIRTIANY XOAD SUEPACING

on avess of Qaoup I1 solls wheze therve 2ay Be oppertunities
to elizinate ihe spplication of laterite or other foundstion
seterials on the sartilry road ayetes, e folloving grasecs
which oocur mmm i tu viginity at the hm.m shuu e
considered., ¥ ) T Rngies

v r ¢ ) SO % 4

1. I II Il i!“ ! i ardE s
2. Smm ﬂﬂllﬂ . ——

3. Resmodius frifionsg

4- mm >

n.umMoﬂuhmmwsm Bt in
view of potentially large areas involved, ssed would be prefersble.
Secd ahould Yo applied after grading and belore relling.
Laboratory tente by \he Faoulty of Agriculturs of the Usiversity
of Malays on Afonopua genaressus indiscated & geruinatien of 80
por cent. If Axonopus QONNDoReus 48 used, 1t can Yo sewn when
about eix inches high 0 encourage & flat growing hadiy, thus
sininieing later sowing requiresenta, The t0%al cost of the
gress surface, dncluding seed (150 ib.per mile &% HEJ00 per ows),
oquipent ond labows, L6 cetisated at roughly K3400 per mile,

B Ls i
’

Wan Meony 41 Moes ARNFRay Bl ¢

e "

A THEE 5.




APPENDIX 18-32 P

DRAINAGE AND BRIDGES

Drainags

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

determine cross drainags requiremenis.

Cross drainage was estimated for typical road layouts on the
FLDA Ulu Jempol Scheme whers adequate topographic data was
available. The drainage requirement thus computed was uged for all

clasces of roads,

Pipe drains were taken zs pre~-cast reinforced concreie pipe.
For primary roads a concrete surround was addedj for secondary
and tertiary roads, pipe drains were sssumed to be bedded on river
sand and backfilled,

Reinforced concrete box culverts were assumed for all poinie
where flows were estimated to exceed the capacities of 72-~inch

pipes,

The amount of ovoss drainage and the esiimated cost is gilven
in Tabdle 1.

Bridges

Allowances for minor bridges were mads on the basis

inspection and correlated approximatiely with

of bridge per mile on exisiing roads.



The proposed Sungai Pahang bridge was ussumed to have a
crossing length of 400 feet, based on map inspection. An
allowance of N$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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APPENDIX 18-4
ESTIMATED ROAD CONSTRUCTION COSTS
Table 1 - Primary Roads, Stdge 1

Unit Quantity Est, Cost
Item Unit Price per mile per mile
s : (M3) : (M)
Earthwork cu yd 0.98 70,000 638,000
DIrainage L. S, - - 11,520
Base ‘ ; cu yd 8.70 4,700 40,336
Seal coat sq yd 0.175 14,080 2,464
Eridges Visn ot S86000! . 3748 17,250
Grassing eq yé.  0.0825 10,560 370
141,540
Engineering, supervision of
construction, and contingencies (25%) 35,385
Total 176,925
Say 177,0C0

Table 2 - Primary Roads, Stage II

Unit . Bst, Cost
Item Unit Price Quantity per mile
(u3) (M 8 )
Levelling Crade L. 8. - - 1,210
Doudble Surface sq yd 131 14,080 . 15,630
treatment
16,840

Engineering, supervision of
oonstruction, and contingencies (25%)




APPENDIX 18-4

Table 3 ~ Secondary Roads

Iten Unit ‘Unit Quantity Estimated
; i Prige . ~ Cost per mile

Barthwork cu &d 0.98' 18,600 18,200
Base Course cu yd : 6e82.- . 3,130 21,3do
Drainage L.S..‘. . - , - 5:494
Bridges lin £ 900 10.6 9,540
545534

Engineering, supervision of
construction, and contingencies (25%) 13,633
Total €6,167
Say ; 68,000

e

~ Table 4 - Tertiary (improved) Roads

Iten Unit Unit Quantity Est. cost
Price. per mile per mile
T e o D {(¥s)
Sarthwork cu yd - - 3,624
Laterite ou yd 6.79 1,370 9,300
Drainage L.S. - - 3,434
Bridges lin ft 240 5 1,200

IEngineering, supervision of

construction, and contingencies (25%)

v . =



APPENDIX 18-4

s s et o Ayerh S G B o W o) Wiy e

Table 5 - mertiqry Roa&ﬁ,‘Oil Palm Areas

; s o Unit Est. Cost
ST | sEscEmme e <5 b e Price Quantity per mile
: Fying (12) per mile 3
' Zarthworks  ou yd 0,515 1,760 906
‘Laterite  ouyd 6.79 b 58T 4,000
Drainage L. - - 1,234
'- :I w X [ 6’140

Engiheeriné, supervision of

& i? . comstruction, and contingencies (25%) 1,535
_J Total 7,615
% ! Table 6 — Tertiary Roads, Rubber Areas
& ! Unit E.Bt. 0061
Item Unit Price Quantity per mile
= AT I : ggs] per mile !lllﬂ
| Barthworks  cu yd "~ 04515 1,760 906
i 4 { 8 £
. Drainage = L.S. - - 1,234
} : {u:-y’_hmg = ya 0.0825 1,040 580
TR ' 2,72C
i :
5551 . . Engineering, supervision of

construction, and contingencies (25%).
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APFENDIX 19
WATER SUFPLY, DRAINAGE AND IRRICATION (Contd.)

Page
RUBBER FACTCRY

Table 1 Water Supply Capital Coste Using
Stream Supplies
Table 2 Water Supply Capital Costs Using
Cround Water Supplies ’

ESTIMATED CAPITAL AND OPERATING COSTS FOR A SPRAY
IRRIGATION SCHEME FOR 150 ACRES OF OIL PALN NURSERY 260

Table 1 Capitel Cost
Table 2 Operating Cost
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APPENDIX 19

WATER SUFPLY, DRAINAGE AND IRRIGATICN

DOMESTIC WATER SUPPLY STANDARDS 247
ZOILER FEEDWATER STANDARDS 24z
ESTIMATED CAPITAL AND CPERATING COSTS FOR
RURAL WATER SUPPLIES 243
Teble 1 Village Weter Supply Capital Cosia

Using Stream Supplies
Table 2 Village Water Supply Capital Costs

Using Ground Water Supplies
Table 3 Village wWater Supply Cepital Costs

Using Local Catchment Supplies
Table 4 Village Water Supply: Operating Costs

for One Village Fer Annum

ESTIMATED CAPITAL AND OPERATING COSTS FOR TOWN

WATER SUFPLIES i
Table 1 Regional Centre Water Supply Cepitel
Costs Using CGround Water Supplies
Table 2 Southeest and Southwest Town Water
Supply Capitual Costs Using Streanm
Supplies
Table 3 Regional Centre Water Supply Operating
Costs Per Annum Using Ground Water
Supplies
Table 4 Southeast and Southwest Town Water

Supply Operating Coets Per Ammum
Using Stream Supplies:

ESTIMATED CAPITAL COSTZ OF INDUSTRIAL WATER SUPPLIES

PALM OIL MILL

Table 1

Table 2

%]

Water Supply Capital Costs Using
Ground Weter Supplies

Water Supply Capital Costs Using

Stream Supplies

( Contd.



AFPENDIX 19-1

DOMESTIC WATER SUFPPLY STANDAKDS

Description

PO
wesiduzl Chlorine
sCnlorides as Cl
*Total solids
Oxygen absorption

jmmoniacal
nitrogen

Albuminoid
nitrogen

Oxidized nitrogen
*Total hardness as
03005

*Total alkalinity
as CB..COB

Nitrates as NOB-

*Purbidity

*pH range

*5ilica as 8i10p

4*Iron

Manganese

1 *B, COLI-Aerogenes
colonies

*B, COLI-Faecal
types

Colour

World Heulth Normal Kenge

Stendards expected at

(prm) Jengka Triangle
(prm)

100 - 2.0 1.0 - 200
200 Nil -~ 18
500 30 - 100

See remarks O N Vs ()
)
vee remarks 0.01 - 0.05%
)

See remarks 0.06 - 0a222

See remarks 0.03 - 0.423
300 5- 50
335 5= 50
100 Unknown

5 14 - 85
7.0 = 8.5 6.5 - 9.0
20 7 - Y%
0.3 (1.0) 0.4 - 15
0.1 O = D.06
10 colonies 3500 - 9000
per 100 ml per 100 ml
10 colonies 250 - 5500
per 100 ml per 100 ml

5 Hazen units § - 40 Hazen

units

* (Only these items axe of

L]

247

Remarks

After treatment

’

Increases above
these vualues
indicate & rise
in pollution
end thus
indicate & need
for further
investigation

20 ppm is the
upper limit for
small rural
supplies

(1.0) is upper
1limit for small
rural supplies

Raw water

Rew water

interest for Malayan conditions.



AYFENDIX 19-2

BOILER FEEDWATER STANDARDS

Tolerance limit Range of Jengka
Description for 250 psi Triangle hivers
pressure (ppm) (ppm)
Turbidity 10 14 - 85
Dissolved oxygen 0.2 0.5 = 4.7°
Hydrogen sulphide 3 Uniknown
Total hardness as
CaC()} 40, 5 - 50
‘Sulphate/carbonate 2:1 Unknown
ratio (I\T82904 E N
Na2003)
Aluminium oxide
(A1205) 0.5 Unknown
Silica (8i0,) 20 T - 14
Bicarbonate (Hcd;) 30 Unknown
Carbonate (003 - ) 100 5 = 34
Hydroxide (0H™) 40 Unknown
*Total solids 500 - 2500 30 - 100
Maxiwum pH value 8.5 6.5 - 9.0
Colour 40 Hazen units 5 = 40

* Depends upon boiler design

248.

Hazen units

High values
cause foaming
and priming
High values
cause corrosion

Uninportant
except on uccouns
or odour

High values
cause scale
formation

Causes caustic
embrittlement
if ratio is

high

Causes scale
formation if
high

Causes scale
formation if

¥ ¢ ian
Causges corrosion
if high

Causes corrosion
if high

High values
cause foaming
and priuing

Low pH causes
corresion



AFPPENDIX 19-3

ESTIMATED CAPITAL AND OPERATING COSTS FOR RURAL
WATER SUPPLIES

DPable 1 - Village Water Supply Capitel Costs
Using Stream Supplies

(1200 design population)

Description ost 1/
M
Intake and pump-well 2,000
Pumps, pvmp-house, instruments etc. 17,000
Treatment plant 2/ o 25,000
Transmission mains 21,000
Distridbution system : 32,000
Service reservoir (one day supply) 18,000
Stand pipes 1,000
Engineering, supervision and contingencies 24,000
Totel —?ESTSBElf/

1 :

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

2/ Filtration but not gedimentation.

2/ Cost per head for design population E1200 people) M$117
Cost per head for initial population ( 690 people) M$203

249



AFPENDIX 19-3

Table 2 = Village Water Supply Capital Costs
Using Croundwater Supplies

(1200 design population)

Deseription Cost
3

Exploration, test drilling, casing, screeningy
development, pumps, pump-house, instruments ete. 31,000
2/

Treatment plant . 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 <

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

2/

=/ Chlorination only.

4
74 Cost per head for design population (1200 people) ME105
Cost per head for initial population ( 690 people) M§182

]

250



APPENDIX 19-3

Tabvle 3 = Village Water Supply Capital Costs
Using Local Catchment Supplies

(1200 design population)

Descripticn Cost Y
M
. 2 , 2 i~
Reservoir construction 2/ 12,000
Pumps, pump-house, instruments etc. 17,000
z
Treatment plant A/ 25,000
Transmission mains 22,000
Distribution systen 32,000
Service veservoir (one day supply) 18,000
Standpipes 1,00
Engineering, supervisicn and contingencies 29,000
A
Total 156,000 4/
y . . - 0
Lump sum cost basec on estimated costs of 10 FLDA water schemes,
2 large PWD schemes, mining company data, and quotations from
equipment suppliers.

Dam site assumed o supply 4 villages (M$10.2 per capite)
Piltration but not sedimentation.

Cost per head for design population (1200 peopleg M$130
Cost per head for initiel population ( 690 people) MN§226

251



APPENDIX 19-3

Table 4 = Village Water Supply:

For One Village Per Annum

(1200 design population)

Operating Cosis

Uni't Operating
Descriptiocn rate Costs
M8
Fowar costs for fuel, oil etc. ME1.00 1or 5000 5,000
gallons output
. Staff wages plus supervisory wages of 2 engine 4,500
over-head housing, leave etc. driver/operators
plus 50%
Maintenance of plant at 3% per annum 1,000
Maintenance of pipe-lines at 2 cents per 5C0
foot run of all
mains
Chemicals M§1.00 per 20,000 1,000
gallons output
Cost per annum 12,000

289



ESTDNLUTED CAPITAL AND OPERATING' COSTS FOR TOWN WATER. SUFPLIES
Tebia 1 - Regional Centre Water Supply Capivel Costs

Using Ground Water Supplies

(12,000 Design Population)

Description Cost 1/

2 : " 2
Exploration, bore-holea screens; 2/
casing, development, pumps, DOwer lines,

trenaformers, switches, eic. 230,000
Treatment plant ix 2C0,000
Transmission mains : 125,000
Service Teservoir (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,
large PWD schemes, mining company date, and quotations from
equipment suppliers.
5/ Electric power from town is assumed.

}f Includes sedimentation and filtration for iron removal.

253



APPENDIX 19-4

Table 2 - Southeast eand Southwest Town Water Supply
Capital Costs Using Stream Supplies

(4000, Design Populetion Each)

Description

Inteke structure

. - 2
Pumps, including motors, power lines, —/
wiring, switches, transformers

Treatment plant

Transmission mains

Service reservoir (one day supply)
Distribution gysten

Engineering, supervision and
contingencies

Total Each Town

128,000

86,000

460,000

Y Lump sum cost based on estimated costs of 16 FLDA water schemes,

2 large PWD schemes, mining company data,
equipment suppliexrs.

2]
4/ Electric power from town is assumed.

5/ Includes sedimentation and filtration.
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Tstle 5 - Rcegional Centre Water Supply Operating
Costs Fer Annum Using Ground Weter Supplies

' Iescription Unit Rate Operating Cost
M3
power costs for electricity, 80 cents per 5000
oil ete. gallons 49,000
 §taff wages plus supervisory Wages of 6 engine :
overheads, housing, leave driver/operators
etc. plus 50% 13,000
aintenance of plant at 3% per annum 8,200
¥aintenance of pipelines at 2 cents per
foot run 4,5C0
Chemicals 33 gents for 20,000
gallons output 5300
Cost per annum 80,000

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

Description Unit Rate Operating Costs
3 per town M3
Power costs for electricity. 80 cents per 5000 :
0il eta. ' gallons 16,000
Staff wages plus supervisory Wages of 4 engine
overheads, nhousing, 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 ¥$1 per 20,000
gallons output 4,500
Cost per annum 34,000

255



APFENDIX 19-5

ESTIMATED CAPITAL COSTS OF INDUSTRIAL WATER SUIFLIES J/
PAIM OIL MILL

Table 1 - Water Supply Capital Cos
Using Ground Water Supr;gs

Description

Exploration, bore-holes, screens,

casing, development 14,000
Fumps, Fump-house, instruments etc, 7,000
Treatment plant 3/ _ 25,000
Trensmission mainsg 6,000

4/
Reservoir (service tanks) .
Distribution system &/ =

Electric power line 25,000
Engineering supervision
end contingencies 19,000
*—-—_—_
Total 96,000

Operating costs are included in the over-all mill and factory
operating costs,

Lump sum cogt based on estimated costs of 14 FLDA water schemes,

2 large FWD schemes, wining company data, and quotations from
equipment supgllera.

Includes sedimentation and filtration for iron removal,

Included in mill costs,
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APPENDIX 19-5

PAIM OIL MILL
Table 2 - Water Supply Capital Costs
Using Stream Supplies

Discripticn Cas

M8
Intake and pump-well 1{,500
Pumps, pump-house, instruments eic. 5,500
Treatment plant 2/ ' 30,000
Transmission mains 6,000

Reservoir (service tanks) 3/ -

Distribution system o -
Electric power line 25,000

Engineering supervision and

contingencies 17,000
Total 85,000

'/ 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.

2/ Included in mill costs.
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APPENDIX 19-5
RUBBER FACTOKY

Table 1 - Water Supply Capital Cosis
Using Stream Supplies

Description Cost )
M3
Intake and pump-well 1,500
Fumps, pump-house, instruments etc. 3,300
Treatment plant 2/ 25,000
Transmission mains 6,000
Reservoir (service tanks) 74 : -

Distribution system 2/ -

Electric power line 25,000

Engineering supervision znd '
contingencies 15,200
Total 76,000

1 - .

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

2 ” / . ; .

-/ Includes filtration out not chlorination,

2/ Included in mill costs.
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APFENDLX 19-
RUBBEK FACTORY

Table 2 - Water Supply Capitel Costs
Using Ground Water Supplies

o 1
Description Cost ~/
M3
Exploration, test drilling, casing, d
screeninyg, aevelopment, pumps,
pump-house, instruments etc, 19,000
2
Treatment plant =
Transmission mains 6,000

Heservoir (service tanks) 3/
Distribution system
Electric power lines

Engineering supervision and
contingencies

Total

12,000

62,000

1/

Lump sum cost based on estinated costs of 16 FLDA water schemes,

2 large PWD schemes, mining coupeny dataz, and quotations from

equipment suppliers.
Y

Not required,

}/ Included in mill costs.
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APPENDIX 19-6
ESTIMATED CAPITAL AND OFERATING COUSTS
FOR A SPRAY IRRIGATION SCHEME FOK
150 ACRES OF OIL PALM NUKSEKY

Table 1 - Capitel Cost

Description Cost

Engines, pumps, mountings, pipe

manifold, gauges, bends, foot valves 85,000
Main pipeline-pumps to irrigation areas 12,000
jain pipelines in irrigation areses 40,000
Spray lines and fittings 83,000
Engineering and contingencies (10%) Y ' 25,000

Total 245,000 £/

~/ 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.

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

Table 2 - Operating Costs

Description Cost
M3
Pumping costs for fuel, 1/
lubricating oil. 17,300
Staff wages, plus overheads, housing 5/
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 et 365 H.P. from a total of 8
pumping units.
Lubricating oil at 0.004 pints/BHP-Hr. et 80% lozd at M$0.60/pint.
Fuel oil 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 6 labourers,
6 punp attendants, 2 supervisors.

2/ 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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