WOSSAC: 24102

631.47
THE GOVERNMENT OF MALAYSIA (911.14)

THE STATE OF SARAWAK

MIRI-BINTULU

REGIONAL PLANNING STUDY

SUPPORTING REPORT
No. 6

PLANNING STANDARDS
FOR SERVICES
AND INFRASTRUCTURE

—1974—

HUNTING TECHNICAL HOFF AND OVERGAARD
SERVICES LTD. LONDON COPENHAGEN



THE GOVERNMENTS OF MALAYSIA AND THE
STATE OF SARAWAK

MIRI BINTULU REGIONAL PLANNING STUDY

SUPPORTING REPORT
No. 6

PLANNING STANDARDS
FOR SERVICES AND

INFRASTRUCTURE

— 1974 —

HUNTING TECHNICAL HOFF AND OVERGAARD
SERVICES LTD. LONDON COPENHAGEN



CONTENTS

Page
No.
INTRODUCTION
0: 1 GENERAL ix
0.2 STANDARD CRITERIA ix
0.3 STANDARD COSTS x
0.4 COST ADJUSTMENT x
035 FUTURE APPLICATION OF THE REPORT X
0.6 PLANNING EXAMPLE X1
CHAPTER 1 EDUCATION
1.1 DERIVATION OF STANDARDS 1
1.1.1 Primary Level 1
1.1.2 Lower Secondary Level 2
1153 Upper Secondary Level 4
1.1.4 Pre-University Level 't
1v1e5 The Education Structure 5
1.2 PHYSICAL REQUIREMENTS AND COSTS 5
1é3s1 Primary School 6
1.2.2 Lower Secondary School 7
1:2.3 Upper Secondary School 9
1+3 STAFF REQUIREMENTS 10
CHAPTER 2 HEALTH
2«1 THE ADMINISTRATIVE ORGANISATION OF THE MEDICAL 11
SERVICE
2.2 PHYSICAL REQUIREMENTS AND COSTS 13
2.2.1 District Health Centre i3
2:2.2 Health Sub-Centre 14
23,3 Community Health Centre 16
2.3 STAFF REQUIREMENTS 17
CHAPTER 3 PUBLIC ADMINISTRATIVE OFFICES
3.l GOVERNMENT ADMINISTRATIVE OFFICES 19
3.1.1 Physical Requirements and Costs 20
3.1.2 Staff Requirements 21
3.2 LOCAL AUTHORITIES 22
3.2.1 Physical Requirements and Costs 23
3.2.2 Staff Requirements 23
CHAPTER 4 POSTAL SERVICES
ol THE PRESENT SITUATION 25
4,2 DERIVATION OF STANDARDS ' 26
4.3 PHYSICAL REQUIREMENTS AND COSTS 27
h.h STAFF REQUIREMENTS 28
CHAPTER 5 POLICE SERVICES
5.1 THE PRESENT SITUATION 29
5.2 THE STRUCTURE OF POLICE STATIONS 29
5.3 PHYSICAL REQUIREMENTS AND COSTS 30

o 10 P ¢ District Police Station 31



De3.2 Minor Police Station
T P ] Police Post
5+3+4 Village Police Post

5.4 STAFF REQUIREMENTS

CHAPTER 6 THE FIRE SERVICES

6.1 PHYSICAL REQUIREMENTS' AND COSTS

6.2 STAFF REQUIREMENTS

CHAPTER 7 ROAD COSTS

i MAIN PUBLIC ROADS

742 LOCAL ROADS

713 ROAD MAINTENANCE COSTS

7.4 ROAD ADMINISTRATION

745 ROAD NETWORK DENSITY

CHAPTER 8 TRUCK TRANSPORT COSTS

8.1 INTRODUCTION

8.2 SUMMARY

8.3 PRESENT TRUCK TRANSPORT COSTS

8.4 ANALYSES OF TRUCK TRANSPORT COSTS
8.4.1 Vehicles Selected for Analyses
8.4.2 Basic Vehicle Operating Costs
8.4.3 Operating Characteristics

8.5 FUTURE TRANSPORT COSTS
8:i5.1 Transport of Bulk Commodities
8.5.2 Transport of General Cargo
8.5.3 Summary :

8.6 TRANSPORT OF OIL PALM FRUIT (FFB)

CHAPTER 9 WATER SUPPLY

9.1 INTRODUCTION

9.2 ALTERNATIVES AVAILABLE

9.3 PUBLIC HEALTH EFFECTS AND PRECAUTIONS

9.4 WATER SYSTEM REQUIREMENTS
9.4.1 Quantity
9.4.2 Treatment

9.5 THRESHOLD CONSIDERATIONS

9.6 STAFFING

9.7 DESIGN EXAMPLES
9.7.1  Water Supply to Sub-Regional Centre
9.7.2 Water Supply to Group of Agricultural

Villages and Palm 0il Factory

L Roof Catchments

9.8 COSTS
9.8.1 Investment Costs
9.8.2 Operating Costs
9.8.3 Revenue

CHAPTER 10 SEWERAGE AND SEWAGE DISPOSAL

10.1 INTRODUCTION

i

Page

No.

31
32
32
32

35
35

37

39
39
4o




10.2 EXISTING SANITARY ARRANGEMENTS
10.2.1 Towns
10.2.2 Rural Areas
10.3 SEWERAGE SYSTEMS
10.3.1 Design Period
10.3.2 Average Sewage Flows
10.3.3 Peak Sewage Flows
10. 4 SEWAGE TREATMENT AND DISPOSAL
10.4.1 Methods of Sewage Treatment
10.4.2 Stages of Sewage Treatment
10.4.3 Degree of Treatment
10.4.4 Disposal of Industrial Effluents
10.5 UNSEWERED AREAS
10.5.1 Sewerage Priorities
10.5.2 Other Methods of Sanitation
10,6  INVESTMENT AND OPERATING COSTS
10.6.1 Investment Costs
10.6.2 Operating Costs
CHAPTER 11 DRAINAGE, CLEANSING AND STREET LIGHTING
11,1 INTRODUCTION
1152 SURFACE DRAINAGE
11.2.1 Main Channels
11.2.2 Erosion
11.2.3 Road-Side Drains
1t53 REFUSE COLLECTION AND DISPOSAL
11.4 STREET LIGHTING
12:5 COSTS
11.5.1 Operating Costs and Staffing
CHAPTER 12 ELECTRICITY SUPPLY
12.1 INTRODUCTION
12.2 CURRENT SITUATION
12.2.1 Generation
12.2.2 Transmission
12.2.3 Distribution and Domestic Sales
12.2.4 Electricity Tariffs
12.2.5 Size of System
12.2.6 Staffing
12.3 DEVELOPMENT ALTERNATIVES
12.4 DESIGN CRITERIA AND EXAMPLES
125 COSTS
12.5.1 Investment Costs
12.5.2 Operating Costs
CHAPTER 13 TELECOMMUNICATIONS
13.1 INTRODUCTION
1342 SERVICES REQUIRED
1343 CURRENT SITUATION

13.3.1 Inter-Divisional
13.3.2 Within Divisions
13+43+3 Micro-Wave System
13.3.4 Staffing

i1

97
97
97
99

100
100
101
102

105
106
106
106
106
107
107
109
109
111
112
112
114

117
1173
118
118
118
118
119



13.4 NEW SYSTEMS - GENERAL CRITERIA
1385 COSTS
CHAPTER 14 PRIVATE SERVICES
14,1 INTRODUCTION
14,2 CLASSIFICATION
14.3 STANDARDS
CHAPTER 15 HOUSING
15.1 INTRODUCTION
15.2 HOUSING NEED
1533 HOUSING COSTS
15.4 HOUSING STANDARDS
APPENDIX I CALCULATION BASES
i AREA REQUIREMENT STANDARDS
1.2 COSTS
£+3 AGE GROUP PROPORTIONS PER THOUSAND POPULATION
I.3.1 Proportion of 6 to 11 Age Group per
Thousand
I.3.2 Proportion of 12 to 14 Age Group per
Thousand
1.3.3 Proportion of 15 to 16 Age Group per
Thousand
TR DETAILED CLASSIFICATION OF STAFF
I.4.1 District Health Centre
s Health Sub-Centre
I.4.3 Community Health Centre
E:5 REFERENCES

>

APPENDIX II REFERENCES

APPENDIX III

LI®H
ITLVE

I1IT.3

FIGURES

0.1

= =
. 8+ @
Ll

(o= e - 1%; B L
. 8 8 @
0O = = = o

WATER CONSUMPTION CALCULATIONS
ELECTRICITY TARIFFS*

CLASS II

REFERENCES

Niah-Suai Detailed Plan Area
Public Education Pattern, Sarawak 1970
Education Structure

Administrative Organisation of the Rural Health

Service

Outline Plan of a District Health Centre
Postal Services Structure

Structure of Police Stations -
Present Truck Transport Charges, Samples

Influence of Vehicle Load Capacity and Terminal

Time on Transport Costs, Sample

iv

Page
No.

119
120

123
123
124

127
127
128
129

133
133
134

134
134

135

135
135
136
137
137

139

141
142
143

xiii

12

14
26
30

50




Page

FIGURES (CONT'D) No.

B Influence of Vehicle Load Capacity, Operating
Time and Cargo Handling Rate on Truck Trans- 21
port Costs, Samples

8.4 Influence of Load Factor and Operating g
Efficiency on Average Transport Costs >

8.5 Estimated Future Truck Transport Costs 55

10.1 Typical Outline Design of Sewage Treatment 82
Works Stabilisation Pond Method

10.2 Typical Outline Design of Sewage Treatment 83
Works Stabilisation Pond Method

10.3 Typical Outline Design of Sewage Treatment 92
Works Septic Tank Method

10. 4 Typical Outline Design of Sewage Treatment
Works Septic Tank Method 923

TABLES

0.1 Present Population Thresholds for Public Services ix

0.2 Distribution of Public Services xii

1.1 Investment and Annual Operation Costs for &
Diffe ent Education Levels

1,2 One Primary Stream - Physical Requirements and
Investment Costs 7

1.3 Two Lower Secondary Streams - Physical Require- 8
ments and Investment Costs

1.4 Two Upper Secondary Streams - Physical Require-
ments and Investment Costs 9

1.5 Staff Requirements 10

2.1 Investment and Annual Operation Costs for 13
Different Health Units

2.2 District Health Centre - Physical Requirements 15
and Investment Costs

2.3 Health Sub-Centres - Physical Requirements and 16
Investment Costs

2.4 Community Health Centre - Physical Requirements 17
and Investment Costs

2.5 Staff Requirements 17

3.1 District and Sub-District Offices -~ Investment 20
and Annual Operation Costs

3 2 District and Sub-District Staff Requirements 21

3.3 District Council - Investment and Annual 25
Operation Costs

.4 District Council Staff Requirements 23

4,1 Distribution of Post Offices by Class and 06
Division

4.2 Postal Services - Investment and Annual Operations 27
Costs for Different Units

4.3 Staff Requirements 28

534 Investment and Annual Operation Cost for 5
Different Police Service Units 3

5.2 District Police Station - Physical Requirements 31
and Investment Costs

o Staff Requirements 32

5.4 District Police Station Recurrent Expenditure

33

per Annum



Page

TABLES (CONT'D) No.
55 Minor Police Station - Physical Requirements 13
and Investment Costs
5.6 Minor Police Station Recurrent Expenditure 33
per Annum
5.7 Police Post ~ Physical Requirements and 33
Investment Costs
5.8 Police Post - Recurrent Expenditure per Annum 34
5.9 Village Police Post - Physical Requirements and 34
Investment Costs
5.10 Village Police Post - Recurrent Expenditure per 34
Annum
6.1 District and Sub-District Fire Brigade - Physical
A 36
Requirements and Costs
6.2 Staff Requirements 36
7.1 Estimated Cost of Constructing and Improving -
Main Public Roads 3
T2 Estimated Costs of Local Roads (Low Cost Roads 8
Excluding Land Aquisition) 3
8.1 Technical Characteristics of Selected Trucks el
8.2 Estimated Basic Data on Selected Trucks 45
8.3 Truck Operating Costs (On Paved Roads) 46
8.4 Preliminary Road Distance Matrix 56
8.5 Estimated Cost of Transporting 0il Palm Fruit 8
(FFB) From Field to Mill ?
9.1 Water Supply Alternatives 62
9.2 Approximate Water Consumption in Selected Towns 66
9.3 Proposed Waterworks Staff 69
9.4 Water Supply for Sub-Regional Centre 70
9.5 Water Supply to Agricultural Group 72
9.6 Sizing of Roof Catchments and Cisterns 73
9.7 Investment Costs for Water Supply Schemes 74
10.1 Investment Costs ' 94
1251 Tariff in Cents per Kilowatt-Hour Unit (kWh) 107
12.3 Size of Selected Systems 108
12563 Staff of Existing Stations 109
12.4 The Niah-Suai Detailed Plan Area 110
12.5 Phased Development of Power Stations (denoted
by demand and sizes of generating sets in ' 112
kilowatts) '
12.6 Cost Proportions as Percentages 113
12.7 Investment Costs ; 113
12.8 Operating Costs (in cents per kWh) 114
i 4 4 | Staffing 119
13.2  Cost of Telecommunications Facilities 121
133 Annual Operating Costs and Revenue 121
14,1 Structure of Private Services by Urban Areas 125
14.2 Distribution of Annual Turnover in the Retail
Trade ¥ 125
14,3 Average Estimates of Turnover - 126

vi

Py e .




CONVERSTONS

Linear Measures:

1 inch

foot (12 inches)
yard (3 feet)
chain (22 yards)
mile (1 760 yards)

[ ==

Square Measures:

1 square inch
square foot
square yard
acre (4 840 sq. yards)
square mile (240 acres)

e

Weights:

1 ounce (16 drams)
1 pound (16 ounces)

1 kilogram
1 cwt (112 pounds)
1 ton (20 cwt)

Measure of Capacity:

1 pint

1 quart (2 pints)

1 gallon (4 quarts)
(or 1 gantang)

Velocities:

1 cubic foot
or 1 cusec

per second

1 gallon per hour

1 gallon per second

Temperature:

Fahrengeight
Centigrade
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I
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25.4 millimetres
2.54 centimetres
0.3048 metre
0.9144 metre
20.117 metres
1.609 kilometres

6.45 square centimetres
9.29 :guare decimetres
0.836 square metre
0.405 hectare

259.00 hectares

28.350 grammes
0.454 kilogram
12 tahils

1,65 katis
50.8 kilograms
16.8 piculs

0.568 litre
253137 Fitres

4,546 litres

0.028 cubic metres per
second

or cumecs

28.31 cubic decimetres per
second

4.54 cubic decimetres per
day

4.54 cubic decimetres per
second

9/5 °C + 32
5/9 (°F - 32)



INTRODUCTION

0.1 GENERAL

This Report presents the standard service and utility units
which have been used as a basis in planning the levels of
services recommended in the Regional Plan. They have been
translated to the physical requirements and investment costs
of the proposed new and expanded towns, villages and other
settlements detailed in the Development Packages annexured to
the Main Report.

The standards were derived and have been evolved from those
presently used by Government departments and State authori-
ties and organisations; and through discussion with these
bodies where such standards have not been set down.

.

02 STANDARD CRITERIA

The standards as presented are based primarily on population
thresholds, that is the fixed relationship between the popu-
lation of an area and the desirable level of services req-

uired by such a population. In applying the standards due

weight has also been given to other local criteria such as

the level of social and economic activity, the character of
the transport network and the density and distribution of

the population.

The present population thresholds for public services in Sar-
awak are shown in Table 0.1.

TABLE 0.1 PRESENT POPULATION THRESHOLDS FOR PUBLIC SERVICES
Government
Eopnlatdon trative Locul Postal Police
threshold Education Health ndmi:::i::- chuntite
50 000 District Health
Centre
45 ooo Pre-university District
level Office
30 000
25 000
20 000 Class A Post Office | District Police
4 Station
15 000 Upper secondary Sub-District | District
school Office Council
10 000 Class B Post Office | Minor Police
Station
7 500 Lower secondary | Health sub-centre
school
5 000 Class C Post Office | Police Post
i 500 Primary school Community health Class C Phase 1 Village Post
centre Postal Agent

ix



03 STANDARD COSTS

The costs presented in this Report and applied to calculat-
ion of the Development Package investment costs, have been
based on the 1972/73 price level generally obtaining through-
out Sarawak.

04 COST ADJUSTMENT

Before implementation of the projects included in the Deve-
lopment Packages, it will be necessary to adjust investment
costs to current price levels and local conditions.

05 FUTURE APPLICATION OF THE REPORT

It is considered that the Report would be of assistance in
planning future integrated regional development in the State,
and for this reason further information on its make-up and
use is given,

The standard units and costs could not be applied mechanic-
ally. However they do purport to be usable guidelines and a
starting point for future planning.

At any given time the units should express the relative im-
portance attached by Government to the different services.

Past achievements and future priorities - social, economic

and political, will affect this degree of importance. The

units should therefore be maintained under constant review

and amended as circumstances and conditions demand.

Catchment areas for the different service levels overlap so
that at all population thresholds an acceptable degree of
service is available. In the service structure, the highest
levels would be found in the main town of the area, and the
subordinate and supporting levels in the complementary se-
condary towns and villages within the area. Co-ordination of

the interacting service levels would be undertaken from the
highest level office.

Because the various services have differing population thres-
holds for their standard units, a co-ordinated hierarchy of
services can only be obtained if the population thresholds

for some types of services are flexible and adjusted during
planning. The need for this adjustment is demonstrated in

Table 0.1 which shows the present population thresholds of
various standard service units in Sarawak. It is shown, for
example, that a District Health Centre is associated with a

is associated with a population of 45 000, and District Coun-
cil with 15 000 people and a District Police Station with

X




20 000. It would be more logical in future if the prefix
'District! for all services were to be associated with one
chosen population threshold or with a physical Administrative
District.

When planning the location and level of education and health
facilities it is important to take into consideration the
vital need for these services. All communities require them,
and therefore, application of the standard units in relation
to the population thresholds must be rather rigid. More rig-
id, for example, than for the services of post offices, pol-
ice, fire protection and administration. For these types of
public service the application of standard units can be det-
ermined more by convenience and/or economies of supply.

Therefore, in the Regional Plan education and health have been
considered the 'leading' service facilities, and these faci-
lities will require the highest inputs of capital and man-
power. This implies that the unit sizes, the population
thresholds, and the location of other services should be in
future closely linked or adjusted to these services. However,
this adjustment is not shown in this Report; there must be a
gradual process over time of changing the unit sizes and the
population thresholds for the non-leading services to conform
with the input levels of the leading services.

06 PLANNING EXAMPLE

(a) General

Planning is a continuous and iterative process in that changes
will inevitably result from the creation of new resources,
the availability of new and revised information, and the pre-
sentation of new ideas and aspirations.

The first stage of planning would be to apply the basic prin-
ciple of the number and standard of units justified accord-
ing to population thresholds. The next stage would be the
adjustment of the distribution of services based on an eval-
uation of the density and location of the population, and the
character of the transport network so that investment costs
might be reduced without affecting the service standards.
Finally the services would be costed relative to existing
price levels. Should the establishment costs be too high for
accommodation in the development budget, further adjustments
would be necessary, either by reducing standards or omitting
certain units. The action to be taken would depend on the
overall evaluation of the economic situation then prevailing,
and of the development aims for the specific area under con-
sideration.

Supporting Report No. 10 describes the iterative process in
more detail.



(b) Example

The example given here refers to the Detailed Plan area which
is illustrated on Map No. 20 in the Map Folder. The area is
situated between the Niah and Suai rivers. Only the locat-
ion of public services are considered in this example. For
convenience and easy reference Figure 0.1 is presented here,
showing the planned settlements and road network in the De-
tailed Plan Area of the Niah-Suai Rural Development Area
(RDA). The Detailed Plan Area is envisaged to be well deve-
loped by 1980/85. It contains about 40 000 acres of land
suitable for agriculture, which when developed, would accomm-
odate about 15 000 people whose livelihood would come from
agriculture. When additional people associated with the de-
rived services and industries are included together with the
people already living in the area, the total population by
1990 would be about 25 000 people. The urban settlements for
this population are envisaged in the Regional Plan to consist
of: -

- five villages of 1 500 to 2 000 people (in total 8 000
to 10 000 people);

- one town of about 10 000 people;

- dispersed settlements (mostly longhouses) containing a
total of about 5 000 people.

In the Plan the villages have been so located that their dis-
tance from the main town is about five to seven miles. A good
road network is planned to connect the villages and the town.

By 1990 the recommended numbers of standard units of public
services would be as shown in Table 0.2. These are lower
than would result from a purely mechanical application of the
standards in relation to population thresholds.

TABLE 0.2 DISTRIBUTION OF PUBLIC SERVICES

Town | Village Disgsrasd Total
Type of services petvimnanty
Number of units

Upper secondary school 1 2
Lower secondary school 3 3
Primary school 7 5 2 14
Health centre 1 b
Community health centre 5 2 7
Sub-District Office 1 1
District Council 1 1
Class B Post Office 1 1
Class C Phase 1 5 5
Postal agent 2 2
District Police

Station 1 1
Village Police Post 5 2 7
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For educational units a higher population threshold than
stated for each unit has been applied; because the population
will be largely agricultural and have relatively low incomes.
This has resulted in a lower required number of units than
would be otherwise expected. All the secondary education
facilities have been located in the main town for two reasons.
Firstly, none of the other settlements are large enough to
Justify a secondary school unit and by siting all the second-
ary units together in one complex, cost savings could be ob-
tained through the common use of certain facilities and
rooms. Secondly, it is planned to have a good public bus
service between the villages and the town, which would enable
the children to travel to school each day. Thus boarding
facilities would be required only for those students from the
dispersed settlements, and the planned boarding facilities
would be only one-third of that which would normally be ex-
pected.

In the Plan the primary education units are sited in the vil-
lages and in the town, thus the small children would have a
minimum travelling distance.

The siting of other public service units has been such that
the higher level unit of each service facility is in themain
town, and each village or dispersed settlement has been al-
located a unit according to its population. The standards of
the service units in the town have been based on the total
population of the whole area, as with the good road connect-
ions, all the people will be able to use them. This concent-
rated siting of higher level facilities is considered parti-
cularly advantageous. People who want to make use of the
facilities need go to only one centre, and in turn the centre
would obtain a quality and prestige which would attract pri-
vate enterprises, thus contributing to a diversified deve-
lopment of the town.

The standard of the middle level units in each village takes
into account not only the number of people in the village but
also the population of the dispersed settlements served by
the villages. In this example the planned settlement pat-
tern - with good roads and relatively short distances between
the town and the villages, enables fewer middle level stand-
ard units to provide adequate services than would be needed
if the same population had been more widely dispersed, and
without an adequate transport service.
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PART I
PUBLIC SERVICES



CHAPTER 1
EDUCATION

The present public educational system of Sarawak is shown in
Figure 1.1 which indicates the different types and levels of
education corresponding to specific age groups.

11 DERIVATION OF STANDARDS

The number of people who will attend the different levels of
education will depend both on the population available in each
relevant age group, on the entrance requirements and/or on
the educational survival rates. The entrance requirements
are constantly under review and in particular the primary six
selection examination is expected to be abolished in 1974,

The calculation of the number of people in the age groups
6 to 11, 12 to 14, 15 to 16 and 17 to 18 is based on the in-
formation contained in the 1970 Census and shown in Appendix
I.3. The Census figures reveal that the proportion of the
total population in each age group does not vary much by geo-
graphical location, that is by Planning Unit within the Study
Area. A comparison of the interpolated figures in the 1970
Census with the actual figures of the 1960 Census shows in
general that there are more persons in the younger age groups
per thousand people in 1970 than in 1960. Such a trend is
not unexpected, but is not likely to continue when family
planning comes into effect. The following standards have
therefore been based on the assumption that the percentage
composition of each age group will remain the same over the
next decade or so.

1.1.1 Primary Level

One primary stream normally consists of six classes at 35
pupils per class in rural areas and at 45 pupils per class
in urban areas. Hence the total number of pupils per stream
are 210 and 270 respectively. These figures are interpreted
as follows: ideally there should be a minimum of 210 pupils
in a primary stream, however, given normal teaching facilit-
ies, one stream has the capacity of a maximum of 270 pupils,
that is before another stream has to be created.

The following survival rates have been taken from the Mid-
Term Review of the Second Malaysia Plan (Department of Educa-
tion). The rates indicate the number of pupils expected to
continue from one primary stage to the next.



Per cent

Primary 1 to Primary 2 (92)
Primary 2 to Primary 3 (95)
Primary 3 to Primary 4 (95)
Primary 4 to Primary 5 (88)
Primary 5 to Primary 6 (98)

Assuming that 100 per cent of the primary one age group is
starting in school, the percentages in brackets then indicate
the proportion of the child population that would attend each
level, for example 92 per cent of the primary two age group
would attend this level. The calculations indicate that
about 72 per cent of the primary six age group would attend
this stage, and that an average of 85 per cent of the age
group 6 to 11 will be studying in primary school. If 1less
than 100 per cent of the primary one age group is starting
in school, the figures in brackets would be correspondingly
less.

A check on this average has been carried out by means of the
1970 Census. 1In that year it is estimated that about 17 per
cent of the population was in the age group 6 to 11. The act-
ual number of pupils in primary school in 1970 was 144 000,
which corresponds to 14.7 per cent of the total population.
From this it can be concluded that the attendance rate was
about 86 per cent, which is the same percentage as obtained
through the survival rates.

Appendix I.3.1 reveals that the average number of children fal-
ling within the age group of 6 to 11 (the primary school att-
endance age) is 172 per thousand, with a range from around
160 to 180. Applying the attendance rate of 85 per cent to
these figures the average number of primary pupils per thou-
sand population would be 145, with a range from about 135 to
155. Consequently, in order to realise a primary stream of
210 pupilsrespectively, there will be a need for a population
size in rural areas ranging from 1 350 to 1 550 with an ave-
rage of 1 450 and a range from 1 750 to 2 000 with an average
of 1 850 in urban areas. If the attendance raté in the fut-
ure should increase to 100 per cent, the average population
required for one primary stream would go down to 1 200 in
rural areas and to 1 550 in urban areas.

1.1.2 Lower Secondary Level

The smallest lower secondary unit normally built is one tran-
sition class and two streams, each stream consisting of three
classes, forms one to three, with 40 pupils in each class.
The total number of students in the unit is 280.

The present attendance rate for lower secondary schools in
Sarawak is about 30 per cent of the age group 12 to 14 vears.
When the Common Entrance Examination is abolished in 1974,

2




FIGURE 1.1
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the Department of Education expects that about 90 per cent
of primary six pupils will continue to the lower secondary
level. This high rate is further expected by the Department
to fall again to 75 per cent in the late 1970's. Hence, a
rate of 75 per cent will be used as a basis for the planning
of new schools. With an attendance rate of 72 per cent in
Primary six and a continuation of 75 per cent of these people



to the lower secondary level, the attendance rate for the age
group 12 to 14 will be nearly 55 per cent (72 per cent by 75
per cent equals to 54 per cent). In this age group there are
about 70 persons per thousand population, out of which an
average of 38 persons would attend lower secondary school.
Hence, to create one unit of two secondary streams and one
transition class, a total population of nearly 7 500 is re-
quired. Given only 35 students per class the population re-
quired to support one unit would be 6 500, which is regarded
as the minimum population basis for one unit.

1.1.3 Upper Secondary Level

The minimum unit of this level consists of four classes, that
is two forms four and two forms five (Arts and Science). Each
class will have 35 students, which gives a total of 140 stud-
ents. However, it is also common to create oneunit consist-
ing of two Science and one Arts streams.

In 1970 the number of students in forms four and five in Sar-
awak was 4 400, which corresponds to about 12 per cent of the
total population in this age group. The Department of Educa-
tion intends to raise this attendance rate with the aim of
allowing nearly 60 per cent of those leaving lower secondary
school to continue to the next stage. With an attendance rate
of 55 per cent in lower secondary school this would imply
that about 30 per cent of the age group attends this level.

There are about 40 people per thousand population falling in
the age group 15 to 16. Therefore, relative to the attend-
ance rate, there will be about 12 persons per thousand popu-
lation studying at this level, and in order to realise one
unit of 140 students a population of 12 000 is required.

1.1.4 Pre-University Level

‘The minimum unit at this level will consist of four classes,
that is Lower Six Arts and Science and Upper Six Arts and
Science. The number of students per class ranges from 25 to
30, which gives 100 to 120 students per unit.

Selection from the upper secondary level to this stage is ex-
pected by the Department of Education to be 20 to 22 per cent.

An attendance rate of 22 per cent in this age group would

then be about six per cent or 2.2 persons per thousand popu-

lation. Hence, in order to obtain one unit of 100 students

there is a need for a population of about 45 000.




1.1.5 The Education Structure

Figure 1.2 shows the education structure based on the fore-
going standards. This hierarchy indicates for example that
the pre-university level will require a population of about
45 000 to support one unit, while one upper secondary unit
will need about 12 000, thus three to four upper secondary

units are required to support one unit at the pre-university
level.

FIGURE 1.2
EDUCATION STRUCTURE
POPULATION
THRESHOLD
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12 PHYSICAL REQUIREMENTS AND COSTS

The physical requirements and investment costs for primary
and secondary streams are shown in the following sections.
The standards and costs, which are derived from school pro-
jects presently implemented in Sarawak, should be regarded as
average figures. This means that schools in remote or less
accessible areas would normally be more expensive than the
figures presented, and that in areas where the cost level is
low, school projects could be realised at a more reasonable
price. When applying the cost figures it is important that
they are adjusted to the prevailing conditions in the area
where the school projects will be implemented.

As a basis for the calculations one stream has been found an
appropriate unit for primary schools and two streams for the
secondary level, but this should not be considered a rigid

requirement.



The physical requirements have been estimated separately for
each education level. In most cases in Sarawak it is found
opportune to combine two Successive levels as one physical
unit, for example lower and upper secondary school. The rea-
son is that an upper secondary unit is normally established
on the basis of a sufficient number of graduates from exist-
ing lower Secondary schools in an area, and then built as an
extension to one of the existing schools. The cost figures
for the upper secondary unit are based on these assumptions.
Thus, the sports grounds, the dining/kitchen rooms for the
boarders and certain other facilities would serve both levels.

Cost figures for a Pre-university level are not presented,
because this level is normally developed fromznlexisting se~-
condary school. The school unit superseded in this way would

now emerging in Sarawak. This is to create so called Junior

Colleges in which forms four, five and Six are combined in

one large education complex. The costs of such a complex have
not been calculated Separately, but estimates made by the De-

partment of Education for a proposed Junior College in Bint-

ulu arrive at about $5.3 mn excluding the cost of the land.

TABLE 1.1 INVESTMENT AND ANNUAL OPERATION COSTS FOR DIFFERENT EDUCATION LEVELS
(DOLLARS)

Education Upper

1 ovel Primary school Lower secondary school secondary

school

Total Total Total Total Total
Facility Permanent semi-permanent permanent | semi-permanent permanent
structures structures structures structures structures

Investment costs
———=-Tont costs

School buildings 262 000 160 000 577 000 k24 o000 250 000

Teachers' quarters 165 000 128 ooo 218 ooo 172 ooo 172 000

Boarding - - 270 000 180 000 140 o000

Total investment 427 ooo 288 ooo 1 065 000 776 000 562 000
Operation costs

Teaching 31 000 to 40 o0oo® 70 000 55 000

Boarding - 15 000 17 000

Note (1) Depending on the number of students in the school,

121 Primary School

The physical requirements for ga Primary stream, shown in

Table 1.2 have been divided into two groups, namely the class-
rooms and facilities directly connected with teaching, and
the teachers! quarters. Table 1.2 gives the floor space for
each facility required, the number of units per stream, and
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TABLE 1.2 ONE PRIMARY STREAM - PHYSICAL REQUIREMENTS AND INVESTMENT COSTS

Cost in dollars
. Size per unit |Units per
Facility in square feet stream Permanent | Semi-permanent
structures structures
Classroom 600 to 750 6 90 000 60 000
Office 600 to 750 1 15 000 10 000
Library facilities 600 to 750 1 15 000 10 000
Assembly hall 3 000 1 50 000 30 000
Teoilet 1 200 1 25 000 12 000
Connection of electricity and water 15 000 -
Drainage, leveling, piling, etc. 12 000 12 000
Furniture and equipment 12 000 12 000
Fencing 8 ooo -
Contingencies (10 per cent) 20 000 14 o000
Total school 262 000 160 000
Teachers' quarters:
Headmaster 1350 1 35 000 27 000
Teachers' flats/houses 1 200 6 120 000 90 000
Furniture 7 10 500 10 500
Total quarters 165 500 127 500
Grand total 427 s00 287 500

the total costs for each item. The costs have been worked out
for both permanent schools, which are normally located in ur-

ban areas, and for semi-permanent structures, which are nor-

mally used in rural schools.

The land requirements of one primary stream are estimated at
1.5 acres. This area allows for school buildings and play-
grounds, but excludes teachers! quarters. The construction
costs of the permanent school buildings including connection
to the main water and electricity supply systems and the pro-
vision of furniture amount to $262 000, which approximates
to $40 000 per classroom or $880 per pupils place. The cost
of a rural school without water, electricity and fencing is
estimated at $160 000 or about $27 000 per classroom.

The provision of teachers! quarters costs about $165 000 in
urban areas and $127 000 in rural areas. The high cost of
quarters compared to the costs of the school itself indicates
that where outside accommodation is available at reasonable
rental, school quarters should not be provided.

The operating costs of primary schools are estimated to be
$150 per pupil annually. This cost does not include board-
ing.

122 Lower Secondary School

The facilities needed and the corresponding investment costs
of two junior secondary streams are shown in Table o s
unit of two streams plus a transition class, that is 280 pup-
ils, has been chosen for this education level as this appears
to be the smallest unit normally built.



TABLE 1.3 TWO LOWER SECONDARY STREAMS - PHYSICAL REQUIREMENTS AND INVESTMENT COSTS

(DOLLARS)
Costs
Size per unit | Units per
Facility in square feet stream Permanent | Semi-permanent
structures structures

Classroom 750 6 90 000 60 000

Office 750 1 15 000 10 000
Staff room 750 1 15 000 10 000 ;
Library and reading room 2 500 1 60 000 40 000 '
Assembly hall 3 000 1 50 000 50 000 ;
Woodwork shop 1 250 1 30 000 20 000 k
Science laboratory 1 250 1 30 000 20 000 Q

Home science room 1 250 A 30 000 20 000
Canteen 1 250 1 30 000 20 000 l
Storage space 500 1 10 000 10 000 i

Books 10 000 10 000

Science equipment 30 000 10 000

Office equipment 5 000 5 000

Toeilet 1 200 : 25 000 12 000

Bicycle shelter 5 000 -

Connection of electricity and water 15 000 15 000
Drainage, leveling, piling etc. 12 000 12 000 3
Internal roads and passage ways 20 000 20 000 E
Sports grounds: z
Basketball/volley ball 10 000 10 000 ]
Football/hockey/athletics 15 000 15 000 i
Fencing 20 000 - g
Contingencies (10 per cent) 50 000 35 000 F
Total school 577 000 424 000 !
£
Teachers' quarters: i
Headmaster 1 350 1 35 000 27 000 £
Teachers' flats/houses 1 200 6 120 000 90 000 i

Domestic staff quarters 1 000 Iy 48 000 ko 000
Furni ture 11 15 000 15 000 %
Total quarters 218 000 172 000 ?
Boarding: ¥
Hostel for boys (100 beds) 7 000 140 000 120 000 ¥
Hostel for girls (60 beds) & 000 80 000 60 000 I
Dining hall/kitchen 2 500 50 000 s
Equipment for kitchen/dining hall ?
Total boarding 270 000 180 000 £
Grand total 1 065 000 776 000 :

The costs of a lower secondary unit have been worked out for
permanent and semi-permanent buildings. The investment costs
for these two building types, excluding teachers' quarters
and boarding facilities, amount to $577 000 and $424 000 res
pectively. Including quarters and boarding a permanent lower
secondary unit would cost $#1 065 000 and a semi-permanent
$776 000. For a semi-permanent school no costs have been in-
dicated for dining hall/kitchen as they will be combined with
the assembly hall and therefore included in its costs. The ]
gross area needed for school buildings and sports grounds is
estimated at 6.5 acres.

In Sarawak about 30 per cent of the students in Government
Aided and Government secondary schools are boarders. It is
the aim of the Government to step up the secondary school
building programme, which would imply a higher boarding rate.
It is expected that the percentage of boarders will increase.
by two per cent annually to about 45 per cent in 1980 (Secont
Malaysia Plan - Mid-Term Review - Education Department). For
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Government schools alone this would imply a boarding percent-
age of about 60, which corresponds to about 160 boarders per
unit. The cost of a permanent hostel to accommodate this num-
ber is estimated at about $270 000 or $1 700 per boarder.

The annual running costs of lower secondary education exclud-
ing boarding and teachers'! quarters are calculated at $250
per pupil. The basis for the calculation are the salaries
paid ($400 to $600 per month for teachers), maintenance, and
the supply costs of water and electricity. The annual recur-
rent costs per boarder have been worked out similarly to be
$100 excluding food.

1.2.3 Upper Secondary School

As mentioned in paragraph 1.2.2 an upper secondary unit is nor-
mally developed as an extension of a lower secondary school.
The physical requirements and investment costs shown in Table
1.4 are calculated on the basis of this assumption. The cost
figures reflect the building of a permanent school, which ex-~
cluding quarters and boarding facilities would amount to
$250 000. Including quarters and boarding the total costs
are about $560 000. The additional land requirement for two
streams of this level, excluding teachers' quarters, totals
about 3.5 acres.

TABLE 1.4 TWO UPPER SECONDARY STREAMS - PHYSICAL REQUIREMENTS
AND INVESTMENT COSTS

; Size per unit Units per Costs

Facllicy in square feet stream (dollars)
Classroom 750 4 60 000
Assembly hall extension ° 8oo 1 25 000
Science laboratory 1 250 2 60 000
Science equipment 60 000
Connection of electricity and water 7 500
Furniture 6 000
Drainage, leveling, piling etec. 8 ooo
Contingencies (10 per cent) 23 500
Total school 250 000
Teachers' houses 1 350 I 140 000
Domestic staff quarters 1 000 2 24k 000
Furniture 6 8 000
Total quarters 172 000

Boarding:
Hostel (100 beds) 7 000 1 140 000
Total boarding 140 000
Grand total : 562 000

The annual operating cost of the teaching facilities has been
estimated at $400 per student, or a total of $55 000 per year.
The recurrent boarding costs, excluding food, amount to $17 000
per year, which corresponds to $170 per boarder.



13 STAFF REQUIREMENTS

The staff requirements for different educational levels and
number of streams are shown in Table 1.5. '

TABLE 1.5 STAFF REQUIREMENTS

Teaching/

Teaching staff Boarding staff

Educational level DosEding Staff
and stream total
Laboratory
Principal | Teachers attaAdanc Clerk | Groundsman | Matron | Cook | Servants

S 1 stream 1 6 1 8
i 2 streams 1 12 1 1 15
Junior 1 stream 1 3 1 1 1 1 8

A
school 2 streams 1 8 1 1 1 1 2 1 16
Upper 1 stream i 3 1 3 1 1 8
secondary
school 2 streams i 6 1 1 1 1 1 1 13

Lower Secondary School: one extra teacher for each additional
stream;

Upper Secondary School: two constants and one teacher extra
for each 100 pupils in schools acc-
ommodating over 300 pupils.

The Department of Education also applies the following quota
in the estimates of staff requirements for secondary schools:

Lower Secondary School - 1.43 teachers per class;
Upper Secondary School - 1.6 teachers per class.
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CHAPTER 2
HEALTH

21 THE ADMINISTRATIVE ORGANISATION OF THE
MEDICAL SERVICE

Prior to 1971 a network of Dispensaries, Sub-dispensaries,
Maternity Child Health Clinics and Rural Health Supervisors!
posts were established to meet the need of the rural popula-
tion. These units worked almost independently of each other,
which was clearly felt to be a disadvantage. Therefore dur-
ing the Second Malaysia Plan a system of Main Health Centres
and Health Sub-centres based on a Malaysian concept was in-
troduced in Sarawak with the objective of integrating the cur-
ative and preventive services.

The Ministry of Health (1972) has stated that the number of
beds to population should be of a ratio of two beds per thou-
sand population. On this criterion, the patient care service
for this region by 1975 should have 742 beds as compared to
what will probably be the actual figure - 496 or 1.3 beds per
thousand population.

In the concept of regionalisation of patient care services,
the State of Sarawak would have a Regional Hospital, and a
State Hospital which will be supported by a Divisional Hos-
pital in each divisional headquarters and District Health
Centres in all Administrative Districts. It is envisaged
that the Sarawak General Hospital at Kuching or a new hospi-
tal in connection with the university area in Bintulu will
be the Regional Hospital, and places like Sibu and Miri will
have Divisional Hospitals.

The standards applied for estimating the future supply of
medical services are based on the New Economic Policy in the
Second Malaysia Plan and a recent review of the Rural Health
Service as a preparation for the Third Malaysia Plan (Medical
Department, 27th December, 1973).

The review of the structure of the Medical and Health Service
was made with a view to improve the health delivery system
envisaged for the Second Malaysia Plan as a preparation for
the Third Malaysia Plan. It was decided that further modi-
fication was necessary in view of the following factors:-

(a) the many widely scattered small population groups in
the State;

(b) the difficult means of communicationj

(c) the changing role of the district hospital which sh-
ould incorporate not only curative but preventive ser-
vice as well;

11



(d) the need to satisfy the "demand", but also the health
need of the population;

(e) the difficulty in locating appropriate health facili-
ty requirements as a result of movement of population
due to development in the various areas of the State.

Thus the objective in the Third Malaysia Plan would be to
build as many Community Health Centres as possible to provide
for as near total coverage as possible.

The original concept of Rural Health Service has now been mod-
ified from the original three tier system to a two tier sys-
tem with the elimination of the Main Health Centre whichwill
now be incorporated into the District Hospital later to be
called a District Health Centre. The present Health Sub-
centre will remain, but will now serve a population of 6 000
to 8 000 instead of the original 5 000 and the Community He-
alth Centres will serve a population of 1 500 to 2 000. De-
pending on the population growth and its location, the Comm-
unity Health Centres will gradually be upgraded to Health Sub-
centres. This strategy will provide for a more flexible
approach in planning.

It is planned that by the year 2000 each administrative dis-
trict will have a District Health Centre supported by five to
six Health Sub-centres and 15 to 18 Community Health Centres.

Diagrammatically the administrative organisation of the Rural
Health Services will be as shown in Figure 2.1.

FIGURE 2.1
ADMINISTRATIVE ORGANISATION OF THE
RURAL HEALTH SERVICE
POPULATION
THRESHOLD
DISTRICT HEALTH CENTRE 50 000
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22 PHYSICAL REQUIREMENTS AND COSTS

Table 2.1 gives the overall cost structure of the Rural He-
alth Service.

TABLE 2.1 INVESTMENT AND ANNUAL OPE%ﬁTION COSTS

FOR DIFFERENT HEALTH UNITS (DOLLARS)
Health unit District Health C??m%ﬁifY
Health Centre | Sub-centre o
Item Centre
Investment costs
CYiRIE Batlaings o) 1 722 500 90 000 90 000
Equipment 649 500 44 000 22 000
Quarters 1 278 000 123 000 25 000
Total investment 3 650 000 257 000 137 000 -
Operation costs
Emoluments 829 000 69 000 23 000
Services an? ?upply 120 000 8 000 6 000
Maintenance'3 45 000 4 000 1 000
Total operation 994 000 81 000 30 000

Notes: (1) Excluding cost of land.
(2) Includes contingencies.
(3) Maintenance of clinic building and quarters.

The detailed physical requirements and investment costs for
a District Health Centre, a Health Sub-centre and a Community
Health Centre are given in the following sub-sections.

The standards and cost estimates are based on health projects
which are or will be implemented during the later part of
Second Malaysia Plan.

22.1 District Health Centre

This will be the highest level of care in the structure of
the Rural Health Service. The District Health Centre will

occupy an area of about 30 acres.

The District Health Centre will provide both curative out-
patient and in-patient care and preventive care.

It is planned that every administrative district will have

a District Health Centre by year 2000. Based on the present
rate of growth each administrative district excluding those
situated in the Divisional Headquarters, will have a popula-

13



tion of 50 000. This population is taken as a model for the
purpose of illustration below. In such a district the Dis-
trict Health Centre would combine the District Health office
and a Health Centre, with 100 beds for in-patients. The de-
sign of the District Health Centre is illustrated in Figure
2.2.

FIGURE 2.2
OUTLINE PLAN OF A DISTRICT HEALTH CENTRE

|18 Bed ?
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Administration cum Health Centre Block

The staff at the District Health Centre will be headed by a
District Medical Officer of Health. The detailed staff re-
quirements are given in Sub-section 2.2.4.

The annual recurrent costs of the unit are estimated at

$994 000.

22.2 Health Sub-Centre

A He.:al!.th Sub-centre will have a dual role - one of both sup-
ervision and service. It will serve a population of 6 000 to

14
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TABLE 2.2 DISTRICT HEALTH CENTRE - PHYSICAL REQUIREMENTS AND INVESTMENT COSTS

Floor space

Costs

Facility (squars Test) $ Remarks
Land 30 acres variable
Administrative block cum health
centre 8 084 161 o000
Operation theatre, X-ray and
laboratory 4 850 120 000

Ward block (18 beds) 14 000 280 000 | At 2 80O square feet
per block

Maternity ward block 50 000

Kitchen and laundry block 2 460 &4 o000

Mortuary 1 792 32 o000

Garage and workshop 2 232 31 o000

Substation building 896 12 500

Covered way 8 280 50 000

Boat shed i2 000

Air-conditioning 55 000

Electricity 190 000 Includes installation
and main supply

Water supply 50 000

Drainage 20 000

Roads and paths 120 000

Special foundations 200 000

Sewage system 20 000

Site work 40 000

Fencing 4o ooo

Furniture 100 000

Contingencies : 95 000

Hospital building 42 594 1 722 500

Equipment 541 000 | Includes standby gen-
erator and refriger-
ation for mortuary

Vehicles, boats and engines 108 500

District centre equipment 649 500

Class II quarters 2 8oo 400 000 | Ten units

per unit

Sisters flats 160 000 | Eight units

Junior service flats 190 000 Ten units

Nurse/assistant nurse/midwife hostel 330 000 | For 16 nurses and 32
assistant nurses/
midwives

Two room barracks 60 000 Six units

One room barrack 48 000 | Eight units

Furniture 90 000

Total quarters 1 278 ooo

Grand total 3 650 000
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8 000 people; 1 500 to 2 000 people from within the service
area of the Health Sub-centre itself, and 4 500 to 6 000 in
the supervisory area. The Health Sub-centre will be a Comm-
unity Health Centre with an additional function of providing
technical supervision over the staff of the three Community
Health Centres. Thus, whenever possible the Health Sub-cen=
tre should be located centrally in relation to the other th=
ree Community Health Centres. The Centre will require up to
15 acres of land.

The Health Sub-centres supervisory role is reflected in its
staffing pattern, which is given in sub-section 2.2.4

The physical requirements and investment costs of a Health
Sub-centre are shown in Table 2.3.

TABLE 2.3 HEALTH SUB-CENTRES - PHYSICAL REQUIREMENTS
AND INVESTMENT COSTS

Facility Co;ts Remarks
Land 15 000 | 15 acres
Clinic building 80 000 | Includes site preparation,
turfing and drainage

Boat shed cum store 10 000
Equipment 15 000
Vehicle, boat and engine| 29 100

Total 134 100
Class III quarters 24 000 | 1 unit includes furniture
Class IV quarters 54 000 | 4 units include furniture
2 room barracks 30 000 | 3 units include furniture
1 room barracks 15 000 | 3 units include furniture J

Total quarters 123 000

Grand total 272 100

The annual recurrent cost of the unit is estimated at
$81 000.

22.3 Community Health Centre

The Community Health Centre will cater for a population of
between 1 500 to 2 000 living within an area of approximate-
ly 150 square miles. It will have a static and a mobile unit
which will make regular visits and provide services to the
schools and neighbouring kampongs and longhouses.

It will occupy an area of two to five acres.
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Organisationally the Community Health Centre comes under the
supervision of the District Health Centre as part of the He-
alth Sub-centre. However, the immediate technical supervis-
ion of the Community Health Centre should be undertaken by
the Health Sub-centre.

As shown in Table 2.4 the total investment cost for thisunit
amounts to $142 000. The annual recurrent costs are $30 000.

TABLE 2.4 COMMUNITY HEALTH CENTRE - PHYSICAL REQUIREMENTS
AND INVESTMENT COSTS

Costs

Facility 8 Remarks
Land 5 000| 2 to 5 acres
Clinic building 80 000 | Includes site preparation,
turfing and drainage

Boat shed cum store 10 000
Equipment 10 000
Vehicle, boat and engine| 12 000

Total 112 000
1 room barrack 25 000 | Includes furniture

Total quarters 25 000

Total costs 142 000

23 STAFF REQUIREMENTS

The staff requirements for different medical units are shown
in Table 2.5.

TABLE 2.5 STAFF REQUIREMENTS

Professional classification*
Medical unit Prof & Sub- Clerical

s eis profess- and Manual| Total

P ional technical
District
Health Centre 10 11 118 100 239
[Health
Sub-centre - 1 11 6 18
Community
Health Centre - - 5 b 10
Note * Classification according to Sarawak Government,

(1971).

A detailed breakdown of the staff requirements is given in
Appendix I.4.
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CHAPTER 3
PUBLIC ADMINISTRATIVE OFFICES

In this group of public offices two different types of auth-
orities have been included, namely Federal and State Govern-
ment Offices not included in previous sections, and Local
Authorities. The first group, includes the local department-
al representatives of both the Federal and State Governments.
The local authority, is an elected body that administers com-
munal affairs such as refuse disposal, street cleaning and
lighting, mosquito control and recreational areas. In order
to finance these activities the Council raises revenues.

Outside the State capital there are three different levels of
Government representation, namely the Divisional Offices, the
District Offices and the Sub-District Offices. The size of
these offices and the number of departments represented at
each level varies a great deal, mainly because of the diff-
erent sizes and populations of each Division, District and
Sub-District.

Because of the great difference in size between Divisional
Offices it has been found difficult and, to some extent, pur-
poseless to establish any standards for this level. Conse-
quently, the standards treated here are at the District and
Sub-District level. The population also varies greatly among
the Districts, for example from about 17 000 in Lawas to ab-
out 215 000 in Kuching. However, most of the Districts have
populations of around 45 000 people, and this figure has been
chosen as an average for this level. The minimum population
for a Sub-District has been found to lie between 15 000 and
20 000 people. The latter population threshold seems also to
be the minimum before a Local Council is established.

31  GOVERNMENT ADMINISTRATIVE OFFICES

It has been the practice in the past to concentrate all Gov-
ernment administration in one building block. Reasons for
this deliberate concentration, include security and the ease
with which members of the public and the Government officers
themselves can go from one department to the other. An add-
itional advantage for concentrating departments in one cohe-
rent building compound is the saving in land, building costs
and the costs of provision of essential public utilities.
However, the building of such compounds could pose certain
difficulties with regard to future extensions of the offices.

The following descriptions therefore assume that whenever
State or Federal Government departments can be grouped toge-
ther they will be housed in one complex for the State offices
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and one for the Federal offices, unless specific departments
are required to be separately accommodated.

Traditional practice has been to group the following depart-
emnts together - the Court room, Administrative Office, Trea-
sury, Registration of Births and Deaths, the Post Office,
Co-operative Department, Labour Office, Forest Department,
Department of Agriculture and the Immigration Office.

With the formation of Malaysia things have changed slightly
with regard to control of departments, and this arrangement
affects the grouping of departments that were formerly found
in association with the District Administrative Officer's

Department. Departments that were formerly under State Gov-
ernment control but are now Federal-controlled are Education,

Immigration, the Co-operative Department, Labour and Inform-
ation.
3.1.1 Physical Requirements and Costs

The investment and operation costs for District and Sub-Dis-
trict Offices are shown in Table 3.1. The State building
complex houses the DO%s office, the Courts, the National Re-
gistration of Births and Deaths, Probate Office, the Trea-
sury, the Department of Agriculture and the Forest Department
of which the first four offices are located within the Dis-
trict Office.

TABLE 3.1 DISTRICT AND SUB-DISTRICT OFFICES - INVESTMENT AND ANNUAL OPERATION COSTS
o o L g T L District Sub-District
lovel State Offices Federal offices
Size in Costs
Cost item Size in Costs Size in Costs square feet
square feet square feet
Investment costs
Buildings:
District/Sub-District Office 4 160 64 000 1 720 22 000
Agriculture 2 220 28 000 760 10 000
Forestry 645 8 500 660 4 500
Treasury 690 9 000 360 5 000
Education 1 005 16 000
Immigration 600 9 500
Co-operative 720 11 500
Labour 660 10 500
Information 2 445 39 000
Toilet, lobbies, etc. 1 500 24 000 1 300 20 000 4oo 5 000
Ancillary facilities:
Water supply 6 000 b 000 2 000
Electricity 5 000 4% 000 10 000
Air-conditioning 10 00O 50 000 -
Car park 1 500 2 500 -
Roads & 000 3 500 "
Flag pole 500 500 500
Furniture 10 000 5 000 2 000
Equipment and vehicles 110 000 85 000 15 000
Contingencies 10 000 10 000 10 000
Quarters 39 500 770 000 18 700 334 000
Total investment 48 715 1 062 500 6 730 271 000 22 600 424 000
Operation costs
Emoluments 280 ooo 300 00O 80 000
Office stationery 15 000 10 000 4 o000
Transport 70 000 15 000 15 000
Water and electricity 15 000 30 000 2 000
Maintenance of building 20 000 2 000 8 o000
Total operations - 400 000 - 357 000 - 109 000




Based on a net floor space of about 9 000 square feet of
State Government Offices and nearly 7 000 square feet for
Federal Offices the total land requirements are estimated at
a minimum of one acre for each building complex. The corres-
ponding land requirements of a Sub-District Office total ab-
out half an acre. However, the minimum area allocated to
such an office should not be less than an acre in order to
allow for future expansion. In general these area require-
ments should be regarded as minima.

The total investment cost for State Government offices at the
District level is estimated at $1 060 000, which includes
$770 000 for Government quarters. It is assumed that four
Class I/II, nine Class III and 13 Class IV quarters are to
be built. The investment costs for the Federal complex amount
to $270 000. It is assumed that no quarters are supplied to
the Federal Officers.

A complete Sub-District office is estimated to cost $420 000,
of which quarters comprise the major part, namely $330 000.
At the Sub-District level two Class III and 12 Class IV quar=-
ters are to be built.

The annual operation cost for the State Government Offices at
the District level is estimated at $400 000 and that for the
Federal Offices at $357 000, while the recurrent expenditure
for State Government offices at the Sub-District level is
about $110 000.

3.1.2 Staff Requirements

The staff requirements for the two levels are shown in Table
3.2,

TABLE 3.2 DISTRICT AND SUB-DISTRICT STAFF REQUIREMENTS

District
Professional . &
S - t
classificationu) State Federal ub-District
Offices | Offices
Professional 5 4
Sub-professional 11 10 3
Clerical and technical 28 24 15
Manual 6 7 2
Total 50 45 19

Note (1) Classified according to Sarawak Government

(1971).
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32 LOCAL AUTHORITIES

It is important for each large town or district to have a
form of Local Authority to administer some of the important
public services. Such an authority is known in Sarawak as
the District Council, and in the case of Kuching, Municipal
Status will be conferred.

The District Council is an elected body, which has a secret-
ariat to administer the daily work. The size and functions
of such a secretariat will depend on the population size and
degree of urbanisation in the District.

The minimum population threshold for a District Council ran-
ges from about 15 000 to 20 000 people. The investment and
operation costs presented in Table 3.3 correspond to the
minimum size of a District Council. A Council for a larger
District would have additional facilities such as afire bri-
gade and a public works section. The costs and physical re-
quirements for a fire brigade are treated separately.

TABLE 3.3 DISTRICT COUNCIL - INVESTMENT AND
ANNUAL OPERATION COSTS

Item Size in Costs
square feet $
Investment costs
Buildings:
Office 1 425 )
Store rooms and lobbies 650 )} 55 000
Council chamber 1 050 )
Ancillary facilities:
Air-conditioning 5 500
Electricity installations 4 000
Water connections 2 000
Parking 5 000
Road access and open space 2 000
Contingencies 5 000
Equipment and transport 73 000
Total investment 151 500
Operation costs
Emoluments and councillors fees 55 000
Supply and services 15 000
Maintenance of buildings 1 000
Total operation - 71 000
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3.2.1 Physical Requirements and Costs
The physical requirements and costs of a District Council are
shown in Table 3.3. The minimum land requirements for the

office are 0.5 acre. The total investment costs, excluding

land, amount to $150 000, and the annual operational costs to
$70 000.

3.2.2 Staff Requirements

The staff requirements are shown in Table 3.k.

TABLE 3.4 DISTRICT COUNCIL STAFF REQUIREMENTS

G wis Number of
P people
Sub-professional 2
Clerical and techmnical 5
Manual 10
Total 17
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CHAPTER 4
POSTAL SERVICES

In the Mid-Term Review of the Second Malaysia Plan the fol-
lowing introduction is given for the postal services:-

"Postal services will be expanded by constructing new
post offices and introducing mobile and floating post
offices. The programme provides for the construction
of new post offices to replace inadequate ones, the
building of branch offices in the larger towns and the
introduction of mobile and floating postal facilities
to serve people in the rural areas. The original pro-
gramme for the construction of new post offices in
Miri, Binatang, Kapit and Simunjan and for the expans-
ion of the General Post Office in Kuching has now been
revised to include provision for the establishment of
additional post offices in Kenyalang Park, Lutong,
Mukah and Lubok Antu as well as for the setting-up of
more mobile and floating postal facilities."

41 THE PRESENT SITUATION

The post offices in Sarawak are classified into three main
categories, Classes A, B and C. The volume of business, size
of population and literacy rates appear to have been signi-
ficant factors in determining the number and category of post
offices in each Administrative Division in Sarawak. Of the
six Class A post offices in Sarawak at present, one is loc-
rated in each of First and Second Divisions, and two in each
of Third and Fourth Divisions. Table 4.1 indicates the dis-
tribution of post offices by class and Administrative Divi-
sion. The 48 post offices served a total population of

975 000. Owing to the uneven distribution of population it
would be unrealistic to derive an average population thres-
hold for, say, a Class A post office by dividing the total
population by the number of Class A post offices, which in
the present situation would give a standard of one Class A
post office to 162 500 people. This would imply that the
population sizes of the Second, Fourth and Fifth Divisions
are still not large enough to support a Class A post office.
This, however, is not the case. Again if the total populat-
ion is divided by the number of post offices the ratiois one
to about 20 000 which is a minimum population threshold ad-
opted by the Department of Postal Services as sufficient to
support a Class A post office. A scrutiny of the postal bus-
iness chart for the different classes of post offices indi-
cates that there are not only wide variations between the
classes but also among those of the same category.
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TABLE 4.1 DISTRIBUTION OF POST OFFICES BY CLASS AND DIVISI

Fapiation Admigi§t?ative Class A| Class B | Class C| Tota
1970 Division
347 000 First 1 7 1 f
137 000 Second 1 3 9 13
319 000 Third 2 8 3 13
135 000 Fourth 2 3 i
37 000 Fifth - 2 2
975 000 Total 6 23 19 48

42 DERIVATION OF STANDARDS

The Department of Postal Services! population threshold foi
a Class A post office is between 20 000 and 30 000. This ra
ge coincides with thresholds for other services like Police
Medical Service and Education.

A structure of postal establishments is proposed consequent
to the existence of smaller centres and settlements that wil
have populations falling short of the threshold required fo
a Class A post office. This service structure is made up o
a series of five types of unit, each differentiated by it:
specific functions and population thresholds. These units
are shown in Figure 4.1.

FIGURE 4 .1
POSTAL SERVICES STRUCTURE
POPULATION‘:
THRESHOLD
CLASS A POST OFFICE 20 000

MOBILE POST OFFICE | ———— |MOBILE POST OFFICE
CLASS B & [ “cLass
POST OFFICE MOBILE POST OFFICE POST "OFFICE 10 000
| | I |
CLASS C CLASS C CLASS C CLASS C
POST OFFICE | | POST OFFICE POST OFFICE | | POST OFFICE
3 CLASS C 3 CLASS C 3 CLASS C 3 CLASS C
PHASE 1 PHASE I PHASE I PHASE I

3 POSTAL AGENCY | |3 POSTAL AGENCY 3 POSTAL AGENCY| |3 POSTAL AGENCY
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The structure proposes the creation of Postal Districts, each
covering a population of around 20 000 people, and within
which the five levels of postal units would be established.

The system implies that units in the lower echelon are not
able to provide all the services that those in the next high-
er rank are able to provide. This is obvious for the follow-
ing reasons: -

- the population of Sarawak is widely scattered in centres
of many different sizes and consequently the establish-
ment of Post Offices of the same class cannot be Jjusti-
fied everywhere on economic, staffing and establishment
grounds;

- a structure of postal units gives flexibility; thus the
smallest unit, the Postal Agency will be located in the
less accessible kampong and longhouse areas where popu-
lation is not only scattered but also small.

43 PHYSICAL REQUIREMENTS AND COSTS

The investment and operation costs for each postal unit are
given in Table 4.2. No cost estimates have been obtained for
mobile postal services. In the Mid-Term Review of Second

Malaysia Plan about $200 000 have been set aside for such ser-
vices, compared to about $3.8 mn for the total postal ser-
vice. The total investment cost for a mobile post office

would be about $15 000 and its annual operation cost $6 000.

Only $100 in investment costs for postal agencies have been
indicated, as these will be located in existing shops.

The net floor space and land requirements for the different

TABLE 4.2  POSTAL SERVICES - INVESTMENT AND ANNUAL OPERATIONS COSTS
FOR DIFFERENT UNITS (DOLLARS)

Postal unit
Class A |Class B [Class C | Class C1 POSt?l
Cost item g el
Investment costs
Buildings: 160 000 34 000 | 18 000 12 000 -
Ancilliary facilities:
Air-conditioning 1 100 1 100 - B
Electricity and water connection 3 000 2 500 - - -
Road access 2 100 2 000 1 200 1 200 -
Parking 1 000 1 000 800 - -
Equipment and transport k5 8oo | 24 200 | 19 800 2 300 100
Contingencies 10 000 4 200 | 2 200 1 000 -
Quarters 220 000 | 80 000 | 40 00O 20 000 -
Total investment 443 000 |149 000 | 82 000 36 500 100
Operation costs
Emoluments 81 300 62 800 | 13 000 7 100 -
Supply and services 9 700 5 000 | 2 000 700 200
Maintenance of buildings 1 000 700 500 200 =
Total operation 92 000 | 68 500 [ 15 500 8 ooo 200
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units are:-

Floor space

Land area

in square feet (acres)
Class A 8 000 0.75
Class B 2 500 0.4
Class C 1 000 0.3
Class C 1 000 0.3

The total land requirements includes open space, parking fac-
ilities and access roads.

44 STAFF REQUIREMENTS

The minimum staff requirements for different postal units are
shown in Table 4.3,

TABLE 4.3 STAFF REQUIREMENTS
Postal unit Class | Class | Class | Class
Group A B C Phase
anagerial and professional -
xecutive and sub-professional 2
lerical and technical 8 3 2 1
Subordinate and manual 6 8 2 1
Total 16 11 ly 2

The staff requirements for a postal agency will normally be

part time and covered by a single person, usually a shop-
keeper.
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CHAPTER 5
POLICE SERVICES

In this Chapter certain population thresholds for the plan-
ning of different police units are established. They should
meet the demand for economic operation and the strategic re-
quirements of a given police station in any specific local-

ity. These population thresholds are designed to suit popu-
lation centres of varying sizes.

51 THE PRESENT SITUATION

Generally, the location of police stations/posts is decided
by the present settlement pattern and the local security sit-
uation. Although the present average for Sarawak is one pol-
iceman to every 239 people as compared to one to 317:dn Pen-
insular Malaysia and one to 204 in Sabah, their distribution
by geographical area is far from even. In 1970, for inst-
ance, the census returns showed that there were 332 police-
men and detectives, or one policeman to 178 persons in Miri
District as compared to one to 1 437 in Baram District and
one to 1 866 in Bintulu District.

In some closed societies, longhouses and isolated remote kam-
pong areas, there are no resident police though the popula-
tion of such settlements often exceed 500.

52 THE STRUCTURE OF POLICE STATIONS

Figure 5.1 shows the structure of police stations and posts
in Sarawak and their related population thresholds.

The existing structure has several advantages namely: -

(a) the population thresholds for the four different lev-
els of station/post correspond roughly to those for
other services such as education, postal and medical

services;

(b) the differentiation of police units into four levels
ensures economy with respect to building and equipment
costs, and an optimal use of manpower;

(¢) the system ensures that the police services are brou-
ght near to the people, who can feel that the govern-
ment is concerned about their security.
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FIGURE 5.1

STRUCTURE OF POLICE STATIONS

POPULATION
THRESHOLD
DISTRICT ~ POLICE STATION 20 000
l |
MINOR POLICE STATION MINOR POLICE STATION 10 000
I = I [
POLICE POST POLICE POST POLICE POST POLICE POST 5 000

| | | |

3 VILLAGE POLICE POST] | 3 VILLAGE POLICE POST] 3VILLAGE POLICE POST| |3 VILLAGE POLICE POST I 500
EACH

53 PHYSICAL REQUIREMENTS AND COSTS

Land area requirements for police stations/posts will vary
with the locality, availability of land, the staffing and
their operation requirements, that is depending on the stat-
ion/post's rank in the structure.

The investment and annual operation costs for different pol-
ice units are given in Table Sels

TABLE 5.1 INVESTMENT AND ANNUAL OPERATION COSTS FOR
DIFFERENT POLICE SERVICE UNITS (DOLLARS)

P
olice wnit District Minor N ¢| Village
Codtiitan police station | police station S it police post
Investment costs
Police buildings 204 500 133 500 70 700 10 700
Equipment 85 000 62 500 23 000 3 600
Quarters 360 000 103 000 25 800 -
Contingencies 33 000 15 000 6 000 700
Total investment 682 500 314 000 125 500 15 000
Ogcrggigﬂ costs
Personal emoluments 114 o000 43 000 15 400 3350
Services and supply 23 000 14 o000 4 300 -
Maintenance 10 000 4 000 1 800 350
Total operation 147 o000 61 000 21 500 3 700
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531 District Police Station

A maximum of five acres is preferable for this unit, though
three acres may be the basic minimum in urban centres where
availability of land is limited.

This area will contain basically the administrative building,
other ancillary buildings, parade ground etc. The detailed
breakdown appears in Table 5.2.

TABLE 5.2 DISTRICT POLICE STATION - PHYSICAL REQUIREMENTS
AND INVESTMENT COSTS

L g Floor space Costs
Eacidily (square feet) $
Buildings:
Administration building 4 000 80 000
Other ancillary building 4 000 80 o000
One generator house 400 8 o000
One toilet 450 5 000
One garage with 4 parking spaces 512 2 000
Ancillary facilities: )
Security fencing 1 500 12 000
Electrical installation 3 000
Water supply installation 2 000
One flag pole 500
One parade ground 12 000
One standby generator 10 000
Communication equipment 31 000
Two land rovers 30 000
One heavy motor cycle 2 500
Furniture for station 2 000
Two air-conditioners 2 200
Arms 7 300
Total 289 500
Quarters:
Six unit quarters 5 760 150 000
Two by 12 door barracks 14 000 190 000
Furniture 20 000
Total 360 000
Contingencies 33 000
Grand total 682 500
Note (1) In linear feet.

The total investment cost for this unit is $680 000 and the
recurrent expenditure is $147 000 per annum. The detailed
breakdown appears in Table 5.2.

53.2 Minor Police Station

For this unit, a gross area of two to three acres is requi-
red, sufficient to accommodate an administration block of
around 3 000 square feet; space for two quarters, eight bar-
rack type quarters, service area and parade ground.
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Initial investment cost would be about $315 000. Recurrent
expenditure is about $60 000.

5.33 Police Post

The land area required is around one acre for an administra
tive block, a motor cycle shed, a service area and a four=

door barrack.

Investment cost is $125 000 and the recurrent expenditure
$21 000 per annum.

5.3.4 Village Police Post

For this unit an area of 0.25 to 0.5 acre will be sufficient
Total initial investment cost would be $15 000 and the res
current expenditure would be $3 700 per annum.

54 STAFF REQUIREMENTS

Manpower requirement standards will be different between lar
ge urban centres and small semi-urban and rural settlement
for reasons such as higher incidence of crime and other so¢t
jal disturbances in areas of large population concentration
The overall situation in Sarawak shows that between 1961 an
1970 the number of cases of crime reported to the police
increased 38.9 per cent or an annual compounded rate of
per cent growth. This situation therefore tends to sugges
that more policemen would be required to suppress the con
tantly rising rate of crime. With this view in mind it :
suggested here that the urban standard be one policeman
250 population and in semi-urban/rural settlements, one
policeman to 500 population, some of whom, could be stations
in towns from where they can move out to places where th
are needed. In this context therefore any police statiof
post of the Minor Police Station class and below is consit
ered to have a location in semi-urban/rural settlements.
staff requirements are shown in Table 5.3.

TABLE 5.3 STAFF REQUIREMENTS

Police unit District| Minor g Ville

p g Police A

police | police polic

Classification station |station Rost post
Managerial and professional - - -

Executive and

sub-professional 2 - -
Clerical and technical 5 3 -
Subordinate and manual 25 9 5
Total 32 12 5
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TABLE 5.8 POLICE POST - RECURRENT EXPENDITURE PER ANNUM

$
Emoluments:
Four police constables 13 3506
One IMG 2 100
Total 15 450
Operating expenditure:
Maintenance of radio equipment
at 10 per cent capital cost 200
Motor cycle maintenance for
vehicle 600
Electricity 150
Water consumption 100
General building maintenance 1 800
Contingencies 1 500
Total 4 350
Total emoluments and expenditure 19 800

TABLE 5.9 VILLAGE POLICE POST - PHYSICAL REQUIREMENTS
AND INVESTMENT COSTS

$
Buildings:
Administration building 7 000
Toilet 500
Ancillary facilities:
Communication equipment 3 500
Fencing 3 200
Arms 100
Contingencies 700
Total 15 000

TABLE 5.10 VILLAGE POLICE POST - RECURRENT EXPENDITURE

PER ANNUM
$
Personal Emolunients 3 340
Other operation expenses:
Maintenance of radio equipment
at 10 per cent 350
Total 3 690
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CHAPTER 6
THE FIRE SERVICES

The fire services in Sarawak, in general, are poorly develop-
ed. The best developed fire services are in Kuching, Sibu
and Miri.

In the Kuching urban area there were about 43 firemen of all
grades serving a total of around 100 000 population in 1971,
thus giving a fireman-population relationship of around one
a2 300

' Fire occurrences in Sarawak are generally infrequent, possi-
bly due to heavy rainfall, short dry spells, the use of not
easily inflammable building materials, building density con=
trols and observance of fire precaution rules.

The following is a brief description of the minimum size and
staffing of fire brigades at the District and Sub - District
level located in urban centres of 10 000 and 5 000 people res-
pectively.

61 PHYSICAL REQUIREMENTS AND COSTS

The major fire fighting equipment comprises the following:
fire engines with pumps, fire ladders, compressed air breath-
ing apparatus, foam-making equipment and fire hoses.

The physical requirements and costs for the two different
types of fire stations are shown in Table 6.1, which shows an
investment cost including quarters of $380 000 for aDistrict
Fire Brigade and $150 000 for a Sub-District Brigade. The
annual operation costs for the two levels are $34 000 and
$16 000 respectively.

The total land requirements for a District Fire Brigade are
estimated at 1.5 acres, for a Sub-District Fire Brigade 0.8
acre.,
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TABLE 6.1 DISTRICT AND SUB-DISTRICT FIRE BRIGADE - PHYSICAL REQUIREMENTS AND COSTS

District Sub-District
fire brigade fire brigade
Cost item
Size in Costs Size in Costs
square feet $ square feet $

Investment costs
Buildings:

Buildings including parking

space for engines 1 8oo 4o oo00 1 000 25 000
Ancillary facilities:

Water supply 2 000 1 000

Electricity 2 000 1 000

Car park 800 500

Roads 1 600 1 000

Fencing 8 ooo 5 800

Fire engines 136 000 36 000

Ancillary equipment 2 000 1 000
Quarters 41 o000 190 000 17 000 80 000

Total investment 42 800 382 4oo 18 000 151 300

Operation costs

Emoluments 26 000 12 000

Services and supply 4 000 2 000

Maintenance of buildings 4 000 2 000

Total operation - 34 000 - 16 000

62 STAFF REQUIREMENTS

ghe staff requirements for the two units are shown in Table
‘2'

TABLE 6.2 STAFF REQUIREMENTS

District Sub-District
Qarouy fire brigade fire brigade
Clerical and technical 1
Manual 9 5
Total 10 I
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PART 11
TRANSPORT
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CHAPTER 7
ROAD COSTS

Estimates of road construction and maintenance costs are pre-
sented for budgetary purposes. These estimates are based on
information supplied by Public Works Department (PWD), Kuch-
ing, and data from land development schemes and timber comp-
anies.

71 MAIN PUBLIC ROADS

There are four public road standards, trunk, secondary, imp-
roved feeder and feeder. Table 7.1 shows the estimated cost
of constructing main public roads according to PWD design.

TABLE 7.1 ESTIMATED COST OF CONSTRUCTING AND IMPROVING MAIN PUBLIC ROADS

A. COSTS OF NEW consTRuction'?!)
Costs
DEEEER $1000/mile
Road
standard ROt Width P Gty
< formation avomen Construction Surface Total
type ( feet ) (inches)
Trunk Pre-mix Ll 24 250 260 510
Secondary Pre-mix 36 20 200 220 - 420
Improved feeder | Bitumen
sealing 30 18 150 150 300
Feeder Gravel 28 14 120 30 150
B. COSTS OF IMPROVEMENTS Y
Road standard S‘Oggjzzle
From To Construction Surface Total
Improved feeder Trunk 140 260 4hoo
Feeder Trunk 180 260 k4o

C. BRIDGE CONSTRUCTION COSTS (PERMANENT BRIDGES OVER 40 FEET)

Concrete and Pavement width Cost per linear foot
steel bridges 28 feet $2 000
Note (1) Exclusive of major bridges and land aquisition.

72 LOCAL ROADS

Access to villages, smaller centres and individual farms wou-
ld be provided by local roads of lower standards. Table 7.2
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TABLE 7.2 ESTIMATED COSTS OF LOCAL ROADS (LOW COST ROADS
EXCLUDING LAND AQUISITION)

Detail M$ per mile
1. Local primary road: 18 to 20 feet wide
pavement
Basic construction costs (earthworks,
drainages etc.) 24 000
8 inch stone pavement (2 600 cubic yards
per mile) 36 000
Labour and equipment 15 000
Total 75 000
2. Local secondary road: 14 feet wide
pavement
Basic construction costs (earthworks,
drainage etc.) 11 000
6 inch stone pavement (1 370 cubic yvards
per mile) 19 000
Labour and equipment 5 000
Total 35 000

3. Local tertiary road: 10 feet wide pavement
Basic construction costs (earthworks,

drainage etc.) 7 000

4 inch stone pavement (650 cubic yards
per mile) 9 000
Labour and equipment ] 4 000
Total 20 000

4. Earth road (track): 10 feet wide
Basic construction costs 6 000

5. Bridges for local roads (over 40 feet long)
Width 14 feet; timber: $400 per linear
foot
Bailey: $700 per linear
foot

Stone costs: $
Cost of crushed stone ex-quarry 6
Transport (30 miles at $0.26 per cubic

yvard/mile) 8
Total cost at work site 14

shows cost estimates for four classes of local roads. These
roads are of low cost standard, and alignment standard with
no built in features which allow for future improvement to
main road standards.
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73 ROAD MAINTENANCE COSTS

The cost of maintaining main public roads, both paved roads,
gravel and stone roads, is estimated at:-

Routine - #5 000 per mile per year;
Periodic - $12 000 per mile each fourth year.

The cost of maintaining local roads is estimated roughly at:-

$3 500 per mile per year;
$2 500 per mile per year;
$1 500 per mile per year;
$#1 500 per mile per year.

Local primary
Local secondary
Local tertiary
Earth

74 ROAD ADMINISTRATION

'The PWD is at present responsible for the construction and
maintenance of the main public road network and access roads
' to micro-wave stations and land development schemes. Local
"councils in Sarawak are in general responsible for mainten-
"ance only of roads in the urban areas, while local rural
roads are generally under the responsibility of the Adminis-
tration. The construction of local roads is usually carried
out on a gotong royong basis with the people in the area sup-
plying the labour. Maintenance of these roads is the resp-
onsibility of the people benefiting from the roads.

The present system of road administration has worked well
but increasing modernisation and specialisation indicates th-
at the system ought to be reviewed. A revised organisational
set-up might be:-

(a) Local councils: It is considered that only councils
in the main urban areas are in a position to build up
a rational and efficient road maintenance organisat-
ion. The construction of roads in these urban areas
(for example Sibu, Miri) can be undertaken by PWD or
private contractors on request by the Council.

(b) Public Works Department: Public Works Department sh-
ould as now be responsible for all main public roads,
and for access roads to estates, groups of individual
farms and smaller centres and for roads within the
smaller urbanised areas.

(¢) Private roads: It is suggested that all roads within
estates and farms except the public access road should
be the responsibility of the estate and the individual
farmer.

The essence of this proposal is that the responsibility of
the PWD should be extended to include local access roads such
:S the local roads in Riam and Bakam and roads now maintained
CY the District Councils. This additional activity of PWD
ould be financed through a State Road Fund based on a small
local gasoline tax.
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75 ROAD NETWORK DENSITY

Road access is a pre-requisite for modern agricultural deve-
lopment. The farmer must have a suitable opportunity to
bring in agricultural inputs and to bring out farm produce
and provide access to public and private services.

It is suggested that no farm in a development area should on
average be more than 0.5 mile from the nearest public

road, constructed and maintained as a public service. The mi-
nimum local access road requirement in agricultural develop-
ment areas with individual farms would then be about 0.4 ch-
ain (rubber) to 1.3 chains (oil palm) of access and harves-

ting roads per gross area. Of this about 0.13 chain per acre

would be secondary access road.
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CHAPTER 8
TRUCK TRANSPORT COSTS

g1 INTRODUCTION

The development of efficient truck transport depends heavily
on a progressive and well implemented transport policy.

82 SUMMARY

The considerations on truck transport costs made here indi-
cate clearly that the level of transport costs depends heavily
on the following factors:-

- the standard of the road network;

- the load capacity of vehicles used;

- the transport operating and management efficiency;

- the ?fficiency of the terminal operations (cargo hand-
ling).

It is obvious that good roads facilitate better service than
roads of lesser standard. Studies made in other countries
indicate that the vehicle operating costs on a well maintain-
ed gravel road are about 30 per cent higher than on a good
paved road. Temporary bridges can only accommodate rather
small trucks and prohibit the use of larger and more effici-
ent vehicles which the roads and permanent bridges are des-
igned to accommodate. It is therefore highly recommended
that temporary bridges are avoided as far as possible and in
any case replaced by permanent bridges as soon as possible.

Truck transport costs decrease with increasing vehicle load
Capacity as long as the terminal time does not make up more
than about 60 to 70 per cent of the total round trip time.
There are further significant benefits to be obtained by more
extensive use of the transport equipment, by better transport
organisation giving higher load factors and by improvement
and speeding up of the cargo handling.

Based on the general considerations, some assumptions and
estimates have been made on the future road transport costs.
It is assumed that vehicles with up to 25 ton load capacity
can be utilised on the main road network and that the effi-
Clency of transport organisation and operation have develop-
ed a significant step further from the present situation. The
estimated cost of future road transport varies from about 11
to 12 cents per ton-mile for long distance transport of bulk
commodities on paved roads to about 25 cents per ton-mile for
?hOrt distance transport on gravel roads (based on fuel pr-
‘tes, mid 1973).
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The estimated transport cost equations are only meant to be
indicative. The cost of each specific transport operation
ought to be studied and calculated separately.

83 PRESENT TRUCK TRANSPORT COSTS L

Truck transport in Sarawak is mainly carried out by five to
six ton lorries operated by a driver/owner. Few companies '
have more than two to three lorries. Commercial truck tran-
sport is almost exclusively carried out on a per trip basis,
that is the shipper rents a truck for each task to be carried
out.

There is no regulation of truck transport charges. Operators
are free to negotiate charges with the shipper. However,
operators in practice follow an unofficial tariff of rates
which is worked out by the lorry owners associations. Some
present transport rates given as charges for hire of a lorry
by transport distance are presented in Figure 8.1. The ave-
rage ton mile cost for transporting goods some 50 miles and
over is around 25 cents in the Fourth Division for full load
one way and return empty. The rates obtained for the Kuching
area appear to be about 20 per cent lower reflecting a larger
market and better roads.

84 ANALYSES OF TRUCK TRANSPORT COSTS

Estimated costs are based on information obtained in Malaysia
and on studies made in other countries. The main sources of
information are listed in Appendix II.

The main factors affecting transport costs can in general be
grouped as being: -

- volume and characteristics of the transport demand;
- standard of the road network;

- type and size of vehicles used;

- basic cost of owning and operating the trucks;

- characteristics of the transport operation.

It is assumed that the volume and characteristics of tran-
sport demand does not interfere with the influence of the
other factors. The basic vehicle operating costs are esti-

mated assuming that the roads are paved and in good condit-
ion.

84.1 Vehicles Selected for Analyses

Estimates of truck operating costs have been made for seven
different vehicles reflecting variations in axle-loads and
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FIGURE 8.1

PRESENT TRUCK TRANSPORT CHARGES, SAMPLES

OYONO,

NOTE: The sample rates exclude handling charges

The load factor is assumed to be 50%;
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number of axles.
with six ton load capacity to a five axle tractor semitrailor

combination with a 25 ton load capacity.

The vehicles range from a two axle

The basic

truck

techni-

cal data of the selected vehicles is presented in Table 8.1,
The engine-power gross vehicle weight ratios adopted are as-
sumed to enable the single trucks and the three-axled tract-

or semitrailer combination to keep an average speed
miles per hour and the five-axled tractor-semitrailers

of 35
to

keep an average speed of 32 miles per hour on paved roads.

TABLE 8.1 TECHNICAL CHARACTERISTICS OF SELECTED TRUCKS
Gross Estimated
Axle load vehicle Load Engine HP average speed
Vehicle type Vehicle single/tandem | weight capacity | power | GVW on
(diagrammatic) (GVW) paved roads
SAE Miles
Hos code Tons RpP hour
Two-axle truck
I 2 7 10.5 6 125 12 35
i S 2 8 12 7 140 38 35
Three-axle truck
i 8/13 18 10.5 185 | 10 35
' I I Iv 3 10/16 22 13.5 210 10 35
Tractor-semitrailer
’ v 2-s1 8 21 13 210 | 10 35
Tractor-semitrailer
VI 3-82 8/13 31 20 215 7 32
VII 3-s52 10/16 38 25 265 7 32

8.4.2
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regardless of how
dependent on the g
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insurance,
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A summary of the estimated basic cost data is presented in
Table 8.2; the estimated detailed truck operating costs are
presented in Table 8.3. All costs are calculated inclusive
of present custom duties, excise duties and sales tax as they

apply.

TABLE 8.2 ESTIMATED BASIC DATA ON SELECTED TRUCKS

Vehicle no.
SAE code I I1 111 Iv v ¥y VII
2 2 | S 2-51 3-52 j-s52
Item
Load capacity in tons 6 7 10.5 13.5 13 20 25
Vehicle price (thousand )
dollars) )
Chassis exclusive of tyres ) 30 14 50 55 58 8o 95
body-works )
trailer )
Tyre dimension 8.25x20 |10.0x20 | 10x20 |[11x22 | 10x20 |10x20 | 11x 22
Price of tyres (dollars) 1 500 2 500 4 250 | 5 ooo| 4 250 | 7 650 9 000
Tyre life on paved roads
in thousand miles 20 30 30 30 30 30 30
Fuel consumption, miles/
gallon 13 12 8.5 7.5 7.5 6.0 5.4
Vehicle life:
in years 10
in miles on paved roads 300 000
Vehicle scrap value, per
cent of price 10

Fuel price, diesel
cents/gallon 0.82

Comprehensive insurance,
premium in per cent of
vehicle cost 2.5

Cost of maintenance, repair

)
0il and lubricants in per ; 0.3
cent per thousand miles of
vehicle cost i

Capital costs per cent per

annum 10
Overhead cost,per cent ) 10
Cost of a driver and ) $7"#00

assistant per year i

Note Fuel prices are at 1973 costs.

Equipment Cost

A large number of manufacturers market a wide variety of veh-
icle makes which differ in design, quality, body and price.
These differences,are to a certain extent, related to diff-
erent conditions of service. The estimated price for the
chassis of each of the seven selected vehicles has been based
on the aim to have modern, efficient and safe vehicles of
comparable standards. The adopted price for vehicle body and
equipment is in general assumed to be representative for tan-
kers, panels and flat-bed trucks with crane and tip. The est-
imated total price of the selected vehicles are, exclusive of
tyres, ranging from $30 000 for the six ton lorry to $95 000
for the 25 ton tractor-semitrailer.

It is assumed that all the vehicles have an economic life of
ten years and 300 000 miles with a scrap value of ten per
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TABLE 8.3 TRUCK OPERATING COSTS (ON PAVED ROADS)

Vehicle number “ II I1I v v Y1 VII
Item Load capacity, tons 6 7 10.5 13.5 13 20 25
SAE code 2 2 3 3 2-51 3-52 3-52

Depreciation, 1ntareatﬁr—- 3 300 |3 850 |5 750 | 6 350 | 6 600 9 300 | 11 00O
Vehicle time

fixed costs, Insurance 800 900 | 1 350 | 1 500 | 1 550 2 200 2 600
$/year Road licence 500 550 700 800 600 800 900

Total 4 600 (5 300 |7 800 |8 650 |8 750 |12 300 | 14 500
Assumed efficient 1 shift: 1 800 hours per year

operating time per year 2 shifte: 3 400 hours per year

Yebicie time 1 shift 2.55 | 2.95| 4.30| 4.80| 4.85 6.85 8.05
i mid skl & TR 1.35) 1.55| 2.25| 2.55| 2.60 | 3.60[ 4.25
Cost of driver | 1 ®hift 87 200 per year, $i per hour
and assistant 2 shifts $14 400 per year, $4.20 per hour
Depreciation® 3.10 )| 5.70 8.30 9.20 9.65 | 13.30| 15.80
N ohtels Fuel 6.30 | 6.80 | 9.60 | 10.90 | 10.90 13.70 | 15.20
running costs | Tyres 7.50 | 8.30 | 14.20 | 16.70 | 14.20 | 25.50 30.30
cents/mile Maintenance, repair, etc. 9-00 | 10.20 | 15.00 | 16.50 [ 17.40 | 24.00 | 28.50
Total 27.90 {31.00 | 47.10 | 53.30 | 52.15 | 76.50 89,80
Note (1) Depreciation due to wear and tear has been assumed to equal half the vehicle cost

over 300 000 miles on paved roads. The depreciation and interest charges included
a5 a vehicle time cost item is taken as the annual capital recovering cost less the
depreciation included as a running cost item.

cent. It has further been assumed that about half the dep-
reciation is due to running wear and tear, the other half to
wear and tear by time and obsolescence. Depreciation due to
running wear and tear has thus been calculated as 0.17 per
cent of the vehicle cost per thousand miles. The annual time
dependent depreciation and the interest charges have been
taken as the average annual capital recovery cost less the
average annual depreciation due to running wear and tear. The
reason for using this somewhat complicated Procedure is to

have on transport costs, rather than taking depreciation as
a pure time cost. The interest rate has been assumed to be
ten per cent Per annum.

Other Costs

insurance at an annual cost of 2.5 per cent of the equipment
purchase price. The annual road licence costs have been cal-
culated according to the tariff of the Road Tariff Ordinance.
The monthly cost of a driver and assistant has been assumed
to be $600 including salary and benefits. The overhead costs
have simply been assumed to amount to ten per cent of the
total operating costs.

Fuel

All the selected vehicles are assumed to be diesel powered.

46



The estimated average fuel consumption on paved roads given
as miles per gallon is presented in Table 8.2 for each of the
selected vehicles. The price of diesel o0il is taken as $0.82
per gallon (at 1973 prices).

Tyres and Tubes

The purchase price of tyres and tubes has been based on the
assumed tyre dimensions used on the vehicles and the retail
selling price less an assumed discount of 20 per cent. The
useful life of the tyres have been estimated to 20 000 miles
for tyre dimensions 8.25 inches by 20 inches and to 30 000
miles for the larger tyres when used on paved roads.

Maintenance, Repair, 0il and Lubrication

The cost of maintenance and repair is the most problematic
cost item. It depends heavily on the vehicle type and qua-
lity, type of use, the skill of drivers, the operation and
depreciation policy of the truck operator and the required
standard of road traffic safety. The cost of maintenance
and repair together with the cost of oil and lubrication have
on the basis of experience from other countries been esti-
mated at 0.3 per cent of the vehicle purchase price per thou-
sand miles on paved roads.

Summary of Operating Costs

The estimated total annual vehicle time fixed costs vary, as
presented in Table 8.3 from $4 600 for the six ton truck to
$14 500 for the 25 ton tractor-semitrailer. The estimated

vehicle running costs vary from about 28 cents per mile for
the six ton truck to about 90 cents per mile for the 25 ton
tractor-semitrailer combination (at 1973 prices).

843 Operating Characteristics

The operating factors of significant importance are:-

- average vehicle speed;

- transport distance;

- terminal time;

- utilisation of transport capacity (load factor);
- total yearly operating time.

The average vehicle speed, as presented in Table 8.1, has
been assumed to be 35 miles per hour for single trucks and
the three-axled vehicle combination, and to be 32 miles per
hour for the five-axled vehicle combinations.
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The terminal time, that is the time used for loading and un-
loading varies considerably with goods type and with the type
of handling method and equipment used. The terminal time can
usually be divided into a fixed time for parking, paper work,
rest and the like, and on loading-unloading time which are
proportionate to the load in tons. The fixed terminal time
has for calculation purposes, been taken as being half an
hour per trip. Three alternative goods handling rates have
been used: -

(a) 24 tons per hour which should indicate mechanised
handling of bulk cargo and unitised cargo;

(b) 12 tons per hour indicating efficient manual handling;

(c) four tons per hour indicating traditional manual hand-
ling of general cargo.

The load factor for calculation purposes has been assumed
to be 50 per cent, indicating that the trucks on average are
carrying a full load one way, and return empty.

A driver is assumed to work about 2 000 hours a year. How-
ever, it is assumed that only 90 per cent of this time or
about 1 800 hours, is efficiently used in connection with
driving and terminal handling. It is further assumed that
the time used efficiently in a two shift system amounts to
only 3 400 hours per year reflecting shorter working time as
a compensation for shift work or higher driver costs per
hour.

8.4.4 Transport Costs (On Paved Roads)

The procedure of calculating the average cost of carrying out

a transport task can be illustrated by the following simple
model: -

1 2.d s
K =2_.L-._f— (Ct(—v—-l-T) +Cd-2.d) (1 + =—=)

100
Where: K = transport cost per ton;

C¢t = the average driver and vehicle cost per opera-
ting hour;

Cq = the vehicle running cost per mile;

8 = overhead cost in per cent of truck operating
costs;

L = wvehicle load capacity in tons;

f = the load factor (average utilisation of tran-
sport capacity);

d = transport distance (one way);

v = vehicle speed;

T = total terminal time.

The expression within the brackets on the right side of th¢
equation gives the average total cost of performingther'aund
trip. The total cost of the round trip is then divided bY
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the amount of load carried, the overhead cost is added and
the result provides the transport cost per ton. Any costs of
services provided by terminals are not included.

On the basis of the basic operating costs presented in Table
8.3, the operating characteristics given in Section 8.4.3
and the model presented above, a calculation exercise has
been carried out. This calculation is made to indicate the
order of magnitude of transport costs following the assump-
tions and estimates made, and to indicate the influence al-
ternative vehicle load capacities and transport operating
characteristics have on the transport costs.

Influence of Vehicle Load Capacity

It is an accepted fact that truck transport costs decrease
with increasing vehicle load capacity. This is dillustrated
in Figure 8.2 which indicates that a 25 ton tractor - semi-
trailer can operate at a cost 30 per cent below that of a
six ton lorry under the conditions listed. The benefit of
increasing load capacity depends, however, heavily on the
cargo handling efficiency and the transport distance. It is,
as illustrated in Figure 8.1, more costly to use heavier
trucks on distances less than 50 miles if the cargo handling
rate is only four tons per hour.

Influence of Operating Characteristics

The truck transport costs are highly dependent on operating
characteristics, such as cargo handling rate, number of shi-
fts worked, operating efficiency and the average load factor.
The influence of the specific values of these characteristics
on the transport costs is illustrated in Figures 8.2,8.3 and

L] -

Operating the equipment in two shifts instead of one can cut
?ransports cost by ten to 15 per cent. Efficient wutilisat-
ion of the working hours and the equipment load capacity is,
bOWeVer, equally important to keep the costs down. If an eff-
icient transport company or organisation can manage to get
return cargo amounting to 20 per cent of the vehicle trans-
port capacity, the average transport cost would decrease by
ten per cent compared to the general operating pattern of a
full load one way and an empty return trip. If efficient

Management can increase the average utilisation of drivers

and equipment by say 20 per cent, the average transport cost
would again decrease by about ten per cent. It is costly to
have drivers and expensive equipment idlej carrying cargo on

a return trip which has to be made anyway, costs virtually
Nothing,
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FIGURE ¢

INFLUENCE OF VEHICLE LOAD CAPACITY AND
TERMINAL TIME ON TRANSPORT COSTS, SAMPLE
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FIGURE 8.3

INFLUENCE OF VEHICLE LOAD CAPACITY, OPERATING
TIME AND CARGO HANDLING RATE ON TRUCK
TRANSPORT COSTS, SAMPLES

Assumption: Paved Roads, 50% Load Factor
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FIGURE 8.4

INFLUENCE OF LOAD FACTOR AND OPERATING
EFFICIENCY ON AVERAGE TRANSPORT COSTS
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85 FUTURE TRANSPORT COSTS

It is assumed in general that the development of cheaper and

more efficient road transport services will follow the pace

of the road infrastructure development, and the general econ-
omic and social development. It is assumed that vehicles with
up to 25 ton load capacity are permitted to use the main road
network and that the commercial road transport services are

run by fairly large and well-managed transport companies.

On the basis of the assumptions and considerations made in
the proceeding sections, some estimates have been made of the
average future transport costs.

851 Transport of Bulk Commodities

Transport of bulk commodities such as palm oil, fuel and tim-
ber products, is assumed to be carried mainly on paved roads
by tractor-semitrailer combinations with 25 ton load capa-
city. It is further assumed that the transport operations
will on average have the characteristics of one and a half
shift operation with 90 per cent efficiency, a load factor of
50 per cent and a cargo handling rate of around 24 tons per
hour. The average trucking cost equation is on this basis
estimated at:- '

(1) K = 1 + 0.10.d

where: K = transport cost per ton in dollars;
d = transport distance in miles.

852 Transport of General Cargo

It is assumed that the following operating characteristics
and vehicle sizes can serve as a background for estimating

the average transport costs:-

- vehicle load capacity of 15 tons for long distance tran-
sport (over 50 miles), and of eight tons for transport
over shorter distances;

- 1% shift operation on long distances, one shift opera-
tion on shorter distances with 90 per cent efficiency;

- average load factor of 55 per cent;
- cargo handling rate - eight tons per hour;

- fixed terminal time - half an hour.

The average transport costs on paved roads have on this basis
been estimated at;
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Long distance transport (over 50 miles) on paved roads:-
(2) " Ko =3 ¥+ 0.12.4d

where Ko
d

transport costs per ton in dollars;
transport distance in miles.

{1

Short distance transport (less than 50 miles) on paved roads: -
(3) Kg = 2 +0.14.d

where Kj transport costs per ton in dollars;
d transport distance in miles.

[ L]

It is assumed in general that vehicle operating costs on well
maintained gravel roads are about 30 per cent higher than on
paved roads. The estimated average transport costs on gravel
roads will thus be:-

Long distance transport (over 50 miles) on gravel roads:-
(4) K4 = 3 + 0.16.4

where Ky
d

transport costs per ton in dollars;
transport distance in miles.

Short distance transport (less than 50 miles) on gravel
roads: -

(5) K5 =2 + 0.18.4d
where K5 = transport costs per ton in dollars;
d = transport distance in miles.

The cost of terminal services have to be added to the truck-
ing cost to give the total transport costs. It is assumed
here that terminal costs as a rule of thumb amounts to §$2
per ton per handling.

8.5.3 Summary

The estimated average future transport costs, given as cost
equations in Sections 8.5.1 and 8.5.2, are presented in Fig-
ure 8.5, The transport cost equations giving the transport
cost per ton as a function of the transport distance, should
together with the preliminary road distance table presented
in Table 8.4 provide sufficient basis for estimating the fut-
ure truck transport costs between the centres.

86 TRANSPORT OF OIL PALM FRUIT (FFB)

Transport of fresh fruit from the field to the mill is one
significant cost item in palm o0il production. In the follow-
ing an estimate is made of the average ffb transport costs

using alternatively a seven ton truck or a 13 ton tractor-
semitrailer,
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FIGURE 8'5

ESTIMATED FUTURE TRUCK TRANSPORT COSTS
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axle loads on single/tandem axles

283 = Transport of General Cargo on Paved Roads

485 = Transport of General Cargo on Gravel Roads (8/13 ton axle loads)
b. Average Load Factor : 50 per cent
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Transport Method

The most rational method for ffb transport mnow practised,
involves the use of nets and trucks equipped with crane and
tip. The fresh fruit bunches are put into nets which hold
about half a ton of fruit each, the nets are hoisted onto the
truck with the crane. The fruit is dumped at the mill by
tipping, The nets are brought out to the loading spots for
example in the morning, they then follow the fruit to the
mill where they are recovered, cleaned and prepared for use
the next day.

Operating Characteristics

It is assumed that the transport of ffb on average involves
a truck round trip of about 20 miles, 1.5 miles on tertiary
collecting roads and 18 miles on local secondary roads. It is
estimated that a truck can maintain a speed of 15 miles per
hour on the tertiary road and 20 miles per hour on the 14
feet wide secondary road. Driving the round trip should thus
take about one hour. It is assumed that loading takes about
three minutes per ton ffb and that unloading including tip-
ping and paper work takes about ten minutes per trip. It is
further assumed that the ffb transport on average is carried
out on a two-shift basis involving about 14 hours a day for
300 days a year.

Basic Costs

It is here considered that ffb transport can either be carr-
ied out by seven ton trucks identical to vehicle II, or 13
ton tractor-semitrailers identical to vehicle V as presented
in Tables 8.1, 8.2 and 8.3. The vehicle running costs on

gravelled estate roads are assumed to be about 50 per cent
higher than the estimated running costs on paved roads. The

cost of a driver and an assistant is assumed to be #$4 per
hour.

The ffb nets are assumed to cost about $70 each. Each net is
assumed to be used only once a day and that it has an average
life time of three years. The loading of nets into the truck
requires the assistance of two labourers which are assumed to
be able to handle about 35 tons of fruit or about 70 nets
during one shift. Labour is assumed to cost $6 per day.

Total Transport Costs

On the basis of the assumptions made above and the vehicle
Dperating cost estimates presented in Table 8.3, the average
transport cost per ton of ffb has been calculated as in Table
5+ The cost of nets and handling labour are found to be
$0.50 per ton, the transport to cost $2.50 per ton when seven
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ton trucks are used and $2.10 per ton when 13 ton tractor-
semitrailers are used.

TABLE 8.5 ESTIMATED COST OF TRANSPORTING OTL PALM
FRUIT (FFB) FROM FIELD TO MILL

1. Basic characteristics:

= round trip; 1.5 miles on tertiary roads, speed 15 miles
per hour;

18 miles on secondary roads, speed 20 miles
per hour.

- loading: three minutes per ton.
- unloading: ten minutes flat per trip.
- two shifts working 14 hours a day, 300 days a year.

- seven ton truck: 1.5 hours per round trip, nine trips
a day;

= 13 ton' truck: 1.85 hours per round trip, seven trips
a day.

2. Trucking costs (dollars)

Vehicle load capacity 7 tons 13 tons
Vehicle time cost per year 5 300 8 750
Driver cost per hour
Vehicle running cost per mile 0.42 0.78

Total vehicle and driver cost per
round trip 16.37 25.60

Transport cost per ton including some
seven per cent for administration, 2.50 2.10
breakdowns, etc.

3. Cost of handling (nets and labour)

$/ton

Nets $70 x 3002x 7= 0.16
2

Labour $6 x 35 = 0.34

Total $0.50

Benefits of Using Heavier Trucks

The calculations made above indicate that 13 ton trucks can
carry out the ffb transport 15 per cent, or about $0.40 per
ton, cheaper than seven ton trucks. A 13 ton truck would,
however, be almost twice as long as a seven ton truck and
will thus demand a somewhat better road alignment or wider
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road pavement on the curves. An important question is how
this will affect the road costs.

It is considered that road requirements for oil palm plant-
ations amounts to about 1.2 chains of roads per acre, which
will cost about $240 to construct. It can be assumed that
the cost of earth works which is the main cost item to be
affected by demands for higher alignment standard, amounts to
about 25 per cent of the total cost or about $60 per acre.

If the earth work costs are depreciated over 20 years with

ten per cent interest, the annual cost would be about $7 per
acre.

The expected oil palm fruit yield is about ten tons per acre
per year. The benefits in transport costs by using 13 ton
trucks would thus amount to about $4 per acre per year. The
calculation exercise indicates thus that the road earth work
costs can increase up to 50 per cent and still leave a tran-
sport system with 13 ton trucks to provide cheaper service

than a system involving seven ton trucks. It is therefore

recommended that the use of heavy trucks should be seriously
considered when oil palm plantation schemes are to be impl-
emented. The tipping of fruit bunches from a 13 ton truck.

should not involve any more problems than that for a seven

ton truck because side tipping can be used.
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CHAPTER 9
WATER SUPPLY

91 INTRODUCTION

The need for a sufficient supply of pure water to all members
of the population may be taken as fundamental in any society.
The practicability of providing water supplies to small scat-
tered communities requires examination, and in these circum-
stances a compromise may be needed both on the quality and
quantity of the water supply.

Sarawak is fortunate in its climate and topography in that it
possesses many rivers with dependable flows sufficient for
large water supplies, and they are well distributed across
the country. On the other hand natural gradients in the
populated areas tend to be very flat, and hence water supply
to larger towns by gravity is seldom possible. As a result
of these two characteristics a pattern has been established
for the engineering of the larger water supplies, which com-
monly makes use of a river intake without weir, treatment
works beside the river, and pumping through a pipeline of
appreciable length to supply the main service reservoir or
reservoirs for the town or other settlement. In the case of
coastal towns the length of the pipeline is usually deter-
mined solely by the need to abstract water sufficiently far
inland to avoid salinity due to intrusion of sea water at
times of very low flow. Pollution of the rivers upstream of
water intakes is thought to be negligible at present, so far
as the effect on treated urban supplies is concerned, but a
health risk exists in the very common use of untreated river
water supplies by the rural communities inland.

92 ALTERNATIVES AVAILABLE

It is possible to provide water supplies by a number of means
other than that outlined in the introduction, such as by use
of rain water stored from run-off from roofs or other small
impervious areas (roof catchments) by abstraction from ground
water, or by impounded storage behind dams. In addition var-
iations on the river abstraction method can be made if there
is available a significant drop in elevation between the
source and the settlement, or along the path of the river or
stream. Various approaches are more suited to settlements
of one size rather than another, as shown in Table 9.1. This
Table contains a number of generalisations and it is included
to give background information. Types of supply numbered
one to five are all used in small supply schemes for long-
houses and kampongs by the Rural Health Improvement Scheme,
and no treatment is given in these circumstances. Types 2
5, 6 and 7 are suitable, with treatment, for towns of any
Size but, due to Sarawak conditions as explained above, only
Type 5 is in common use.
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TABLE 9.1 WATER SUPPLY ALTERNATIVES

Sensitivity Water Level of Suitable
rps Description s to Nater treoatment maintenance |in principle
No. ¥ £

or

faet dry spells bt requirement needed

Normally
used for

1 Shallow wells Cheap Very sensitive | Variable Variable Slight Very small Very small
(lined and covered) settlements | settlements

2 Gravity supply Moderate Very sensitive | Variable Essential Slight All sizes Small
from river inland
settlements

3 Roof catchments Moderate Extremely Giood Slight High Very small Very small
sensitive settlements | settlements

& Hydrauliec ram Moderate Very sensitive | Variable Desirable Slight Small Small

supply from settlements | settlements
river

5 Pumped river Expensive | Very sensitive | Variable Essential High All sizes Towns
abstraction

6 Impounded gravity Expensive| Slight Good Desirable Medium All sizes Not used
supply (dams)

i 4 Deep wells Moderate | Slight Good Slight Medium All sizes Not used
to
expensive

It is considered that greater use should be made of roof cat-
chments (Type 3) with individual house storage tanks in sit-
uations where there is no possibility to provide a piped
water supply, or where a considerable period of time must
elapse before a piped supply can be installed. These condi-
tions will apply to scattered settlers houses, isolated small
bazaars and also to the water needed for any cattle owned by
settlers. A method for rational design of roof catchments
is given in Supporting Report No. 1, Part I, and examples of
the application of this method are given in later sections
of this chapter.

For the purposes of this manual, Types 3 and 5 only will be
considered in detail. However there may well be particular
cases in the Study Area where Type 6, impounded source,  sh-
ould be considered at the stage of detailed feasibility stu-
dies. The possible advantages are reliability of supply in
dry spells, reduced length of pipeline, and the ability to
maintain a small but sufficient catchment area as an un-
exploited and unpolluted reserve. This last reason may as-
sume major importance in later stages of development of the
Region.

While the use of untreated water supplies is unavoidable from
practical considerations in small scattered communities, it
cannot be recommended. The much greater availability of
treated water in large communities, with elimination of many
health risks as a result, is one reason among many why urb-
anisation of the rural areas is recommended by the Consult-
ants.

93 PUBLIC HEALTH EFFECTS AND PRECAUTIONS

Many diseases can be transmitted by impure water supplies.
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The list is headed by cholera and typhoid, which are fortun-
ately reasonably well under control in Sarawak at present,
although their occasional development in epidemic form due
to contaminated water supplies is an ever-present risk. Large
numbers of cases of dysentery and gastro-enteritis occur in
the State, and it can safely be assumed that much of this is
due to organisms conveyed by water, or is due to inadequate
quantities of water available for necessary domestic clean-
ing, washing and food preparation. The reduction of these
debilitating diseases, which can be fatal in infants, must be
a high priority of policy. The virus diseases of polio-
myelitis and infectious hepatitis are also known to be water-
borne, and cases of the latter occur in the State in signi-
ficant numbers.

The experience in epidemics of water-borne disease in Europe
and other more economically developed countries in the 1last
40 years, in circumstances where it has been possible to id-
entify the source with some certainty, has led to the con-
clusion that more than one line of defence against infection
should always be provided. That is to say, a reliable pure
water supply requires that one disinfecting process should be
sure of remaining operative even when unforeseen events
cause interruption of another. With heavily polluted water
sources modern practice would provide at least three lines of
defence, the most usual sequence being:-

(a) storage for at least two, and preferably 30 days;

(b) clarification by coagulant-aided settlement, followed
by filtration;

(c) chlorination.

In Sarawak conditions the use of (b) and (c) should be suff-
icient in the short-term, except in special cases, such as
where a river intake is located downstream of an industrial
plant which uses, but is not allowed to discharge, toxic
materials.

It is virtually impossible to guarantee a pure and disinf-
ected water by chlorination unless it has first been clari-
fied by removal of suspended solids and organic matter in
solution, therefore the provision of process (b) above, the
conventional water treatment process, is essential for
Supplies derived from rivers. Where chlorination is not
available then the water for drinking should be boiled by
the consumer.

94 WATER SYSTEM REQUIREMENTS
94.1 Quantity

A brief study of the existing conditions in Sarawak reveals
an enormous variation in the quantity of water consumed, that
1s to say, drawn from the supply each day, per head of the
Population. Consumption is usually expressed in imperial
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gallons per head per day (ghd). The amounts range from 100
ghd, at the estate villages of the Sarawak Land Development
Board (SLDB) at Lambir and of Sarawak 0il Palms (SOP) Sdn.
Bhd., to 12 ghd at Meradong (Third Division), which is the
lowest figure quoted by the PWD for their schemes (1971).
Twelve ghd is also the design figure used by the Rural Health
Improvement Scheme. When the figures are as low as 12 ghd
it can be assumed that the consumers have access to a second
source of lower quality for washing. Consumption of water
is closely related to the means of supplying it to the wuser
and to the charges levied. Consumptions of 60 ghd and above
normally only occur either when charges are negligible or
non-existent, or else in high income households where stand-
ard charges are considered of little account.

Distribution is made either through shared communal stand-
pipes or by connections to each household unit. It is im-
practicable, without elaborate or expensive supervision, to
charge individuals for water drawn from standpipes. It has
therefore been found that distribution from standpipes can
easily lead to extravagant and wasteful use of water. This
occurs when a relatively large number of pipes, such as one
for every five houses, is provided and the taps are left run-
ning because no-one has any interest in turning them off.
This appears to be the situation at Tunku Abdul Rahman Vill-
age and the SOP Estate. If the number of standpipes is res-
tricted then there is the probability that the effort of
carrying sufficient water for the needs of personal hygiene
will be considered too great, with a consequent deteriorat-
ion in public health. Thus consumption will drop but for
the wrong reasons.

If individual house connections are provided then the users
will draw sufficient water for personal hygiene, though they
may also waste it. Waste can however be limited to be acce-
ptable figure by making a suitable small charge to the house-
holder by metering water consumed. Experience has shown that
the charge for water need not be high to secure reasonable
consumption, sufficient for both personal hygiene and public
sanitation, which can be considered as being in the range of
25 to 50 ghd. Metered connections to each household are
therefore recommended for all future works.

Very large consumption is also reported for institutions such
as schools and military camps. Wasting water is bad train-
ing in citizenship, and it is suggested that those in charge
of these institutions should regard water as an accountable
commodity like all other materials used.

The consumption figures given above are calculated as (total
consumed divided by estimated population served). This ratio
only approximates to domestic consumption in the smallest of
rural communities. As soon as schools, shops, offices, etc.;
appear in the settlement then of course they consume water in
addition to the domestic use. As the town grows larger so
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does the proportion of water taken for non-domestic funct-
ions, which include the needs of industry, street and market
cleaning, Government departments, vehicle cleaning, etc. Non-
domestic consumption in Kuching is half of the total, and in
Singapore it has commonly been around 60 per cent of the
total.

It has become customary to quote consumption figures for
planning new works which vary from a low figure in scattered
rural areas to a high one in urban areas. This convention
obscures the fact that true domestic consumption varies only
slightly with increase in the standard of living; the larger
part of the increased consumption is due to more extensive
commercial and industrial use of water. In certain cases it
should be possible to estimate specifically for the needs of
new industrial development, as when industrial estates are
being planned. However, this is not generally possible. In
later paragraphs a system is put forward in which is intend-
ed to maintain a visible distinction between domestic and
other water needs. If this is not done then confusion can
arise when checking domestic use for health or waste consid-
erations, or when designing sewerage schemes.

Water tariffs in the larger towns of Sarawak make use of
three main charging categories, based on the political or
social decision that non-domestic users should pay more than
domestic users. This decision is extended, in the case of
Kuching, to include schools and similar institutions in the
favoured domestic tariff, and a compromise tariff is offered
to shopkeepers and other persons who live at their place of
work, and for whom it is not practicable to separate the
water used for domestic and commercial purposes. The use of
this charging system does not yield directly any statistics
of true domestic consumption, and certain assumptions to
obtain figures for this at Kuching and Miri have been made in
the present study (see Appendix III.1). As a result it is
found that the true domestic consumption by persons in Kuch-
ing supplied through meters is about 25 ghd (1971), and in
Miri it is about 22 ghd (1973) averaged over the whole popu-
lation served. These figures and those available for Singa-
pPore show reasonable consistency, with the proportions of
non-domestic consumption rising with the size of the town.
They are summarised in Table 9.2.

Some uncertainty about the figures in Table 9.2 must remain
because of the difficulty of accurately assessing the number
of persons served by each water meter; in existing towns
there are many people without piped water supplies to their
dwellings.

In new settlements dwellings without individual piped water
supply should not be permitted, and therefore it should be
Possible to assess actual domestic consumption provided demo—
graphic statistics are maintained. However it is important
for public health as well as statistical purposes that, if
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TABLE 9.2

. APPROXIMATE WATER CONSUMPTION IN SELECTED TOWNS

Order of Consuggtlon Domestic as
City/town population g percentage
i §
o Domestic | Total o
Singapore 2 000 000 25 62 4o
Kuching 100 000 25 50 50
Miri 25 000 22 35 60
Note These figures exclude persons supplied by standpipes.

The Singapore figures are from published information
(Khong, K.S., 1971) and the Sarawak figures are from
data supplied by Kuching Water Board and the PWD.

and when sub-division of housing lots should occur in

later

years, new separate metered connections to the water main are
made, as is done currently by the PWD.

For purposes of new settlements in the Study Area the follow-

ing provisional method of estimating water consumption
All sizes of settlement are assumed to need
average of 25 gallons per
In addition to

proposed.

stic use.

is
an

head per day (ghd) for basic dome-
this a supplementary quantity for

other purposes should be allowed as follows: -

Agricultural village
(2 500 population or
less)

Small town
(2 000 to 8 000
population)

Sub-Regional centre
(8 000 to 12 000
population)

Regional centre

If and when more details of the types
ercial development become known,

can be made.

These figures represent
to flow through consumers' meters. A

20 per cent of basic
domestic use

40 per cent of basic
domestic use

67 per cent of basic
domestic use

100 per cent of basic
domestic use

then

must be made for losses in transmission.

A loss of water between leaving the treatment works and
receipt in the consumers' pipe is unavoidable,
up to 15 per cent of the treatment works output are not
A well-constructed new system should however
Losses are due mainly to

commorn.

losses much less than this.

5 gallons, giving
30 ghd total
consumption

10 gallons, giv-

ing 35 ghd total
consumption

17 gallons, giv-
ing 42 ghd total
consumption

25 gallons, giv-
ing 50 ghd total
consumption

of industrial and comm-
more precise forecasts
the quantities expected
separate

allowance

its
and losses of

un-
have
leak-

age at pipe joints and other small leaks in pipes, while
there are also losses due to routine flushing and the flush-
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ing of pipelines after repairs. If the losses in a town
system rise much above 15 per cent then steps should be taken
to identify and repair points of leakage.

In the demand studies an addition should be made for losses
to the consumption figures given above. The amount varies
with the length and size of pipes in the distribution system,
smaller pipes having proportionately higher losses. The fol-
lowing provision for losses is proposed:-

Total 3 Losses Total

consumption Per cent output
ghd of sales Gallons ghd
Agricultural village 30 20 6 36
Small town 35 15 6 US|
Sub-regional centre 42 15 6 48
Regional centre 50 15 8 58

Rubber or palm oil

factory - 10 - -

In existing towns with old reticulation systems losses may
be higher than 15 per cent and 20 per cent can be allowed in
these cases (for example Miri and Marudi).

942 Treatment

Sarawak surface waters are generally of suitable quality for
rendering into a supply of pure and non-corrosive water after
fairly simple conventional treatment. The principal contents
of the raw water which must be reduced or eliminated by treat-
ment are the fine particles in suspension, miscellaneous
vegetable matter in solution and the dissolved iron. Tt is
also necessary to correct the natural acidity by the addition
of an alkaline solution or a suspension of lime. Settlement,
after the addition of chemical coagulants, followed by filt-
ration in sand-bed filters achieves a satisfactory reduction
in the components mentioned above and in colour and turbid-
ity which are associated with them, as well as reducing cer-
tain other constituents. After filtration a dose of chlorine
should be added to the water to disinfect it of any bacteria
or viruses which may remain and, after a suitable interval,
the acidity corrected to a value slightly on the alkaline
side of neutral. A minimum chlorine residual of 0.4 milli-
grams per litre should be ensured; this figure may have to be
‘Nfreased in particular circumstances.

The resulting treated water should conform to accepted inter-
National standards of water purity such as those of the World
Health Organisation published in 1971.

The use of chlorine gas in place of tropical chloride of lime
S a more reliable means of securing the necessary residual
chlorine content, and it is recommended that this be used in
future water treatment plants when practicable. However, the
€Xisting use of chloride of lime for plants smaller than two
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million gallons per day will continue so long as distribution
costs and difficulty in the securing of skilled operators
preclude the use of gaseous chlorine.

95 THRESHOLD CONSIDERATIONS

It is the policy of the Sarawak Government to make fully
treated water supplies available to all communities so far
as is practicable both economically and technically. However
even the smallest water treatment plant requires skilled
operation and supervision, and this factor makes it impract-
jcable to provide this service in many cases. It is esti-
mated that an independent water supply system with treatment
cannot cover even its day-by-day operating costs with a popu-
lation served of fewer than 2 000 to 3 000, corresponding to
an output of 65 000 gallons per day(gpd). This assumes every
person paying for water at the highest domestic rate now
charged by the PWD; there would inevitably be some who could
not. The PWD prefer to avoid, for economic reasons, con-
structing new plants smaller than 150 000 gpd. Although there
will without doubt be cases where an exception must be made
it is considered, generally speaking, that a settlement popu-
lation of 4 000 is the smallest which can afford a fully
treated water supply in circumstances where the source and
treatment works cannot reasonably be combined with other set-
tlements. The above conclusion assumes the minimum use of
water for non-domestic purposes. Obviously where such use
is paid for in significant amounts, the population threshold
can be reduced.

A check of the present settlements supplied by the PWD shows,
using 1971 figures, that of 14 fully treated supplies, five
came below the above threshold on a water production basis,
and eight came below it on a population basis. The smallest
community supplied with treated water was Panderuan with an
estimated population of 550 and a supply of 19 000 gpd.

The existing two Water Boards, at Kuching and Sibu, are re-
quired to be self-financing for capital works (investment)

as well as for operation and maintenance. In smaller towns
and where the industrial/commercial sales of water are small
it will not be possible to finance investment out of revenue,
so that Government assistance will be needed. In the small-
est towns and settlements, if they are to have aproper water
supply, both the investment cost and a part of the mainten-
ance cost will have to be borne by Government or, in the cas¢
of new communities, by the appropriate development authority.

96 STAFFING
The Hydraulics Branch of the PWD is responsible for all water

undertakings in Sarawak, except for those at Kuching and Sibu
which have their own statutory boards. The Hydraulics Branch
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is at present seriously under-staffed in the Fourth Division,
and possibly in other parts also with the result that key
members are overworked.

An outline staff chart is given in Table 9.3 to show the
order of staff considered necessary for fully efficient oper-
ation and maintenance. Examples are of towns in the Fourth
Division but they could be adapted to other settlements hav-
ing independent schemes with river intakes, full treatment,
pumping and distribution.

TABLE 9.3 PROPOSED WATERWORKS STAFF

Staf:u “ Approximate Clerical
SERUP population | Professional | Executive and Manual | Total

o P R served technical

Miri: Headworks - 1 L 18 23
30 000
Town services - 2 10 34 L6
Divisional office 150 000 2 3 6 2 13
Marudi 5 000 - 1 Iy 9 14
Sub-Regional Centre 10 000 - 3 7 28 38
Small settlement <3 000 - 1 1 6 8
Note (1) Classified according to Sarawak Government (1971).

The numbers given for Marudi (5 000 population) and the sub-
regional centre (8 000 to 12 000) allow for a complete meter
reading and billing service. The numbers given for small
settlements are the minimum for continuous operation without
administrative or maintenance staff. All the numbers given
presume the use of simple manual controls for pumps, filters,
chemical dosing gear, etc.

97 DESIGN EXAMPLES
9.71  Water Supply to Sub-Regional Centre

Sub-Regional Centre is the term used to describe new towns
in the Study Area having a population range of 8 000 to

15 000, and current plans assume a value of 12 000 as typi-
cal. Such a town would require 25 ghd for domestic use and
about two-thirds as much for other uses. The supply would
have to make allowance for the inevitable losses in any
eticulation system, "unaccounted water", as well as the need
for greater than usual supplies at times of peak demand due,
for instance to excessively hot weather or the drying up of
Other sources for garden watering. Output for the peak 24
hours may be taken as 20 per cent above normal, but this
should be realisable partly from service storage and partly
by overloading the treatment works, so the design output of
the treatment works would be set at intermediate figures.

In this instance the design population figure would only be
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reached over a period of 12 years and the waterworks would
be built with minimum provision for enlargement beyond the
needs of the design population; that is to say suitable space
on the ground would be planned but no structures put up to
cover needs in excess of those initially being met. The met-
hod of sizing the plant is summarised in the following Table,
For budgeting purposes it is assumed that the whole of the
civil works and two-thirds of the plant would be provided in
the first stage, with the balance of the plant installed when
demand reached half of the design figure.

TABLE 9.4 WATER SUPPLY FOR SUB-REGIONAL CENTRE

Gallons per day
Design population: 12 000

Domestic consumption: 25 ghd, equivalent to 300 000
Non-domestic consumption, provisional allowance

(this figure should be derived in more detail if possible) 200 000
Total average metered sales 500 000
Unaccounted water lost in system 75 000
Extra quantity delivered in peak period 60 000
Design capacity of works 635 000
Extra quantity supplied on peak day from service storage 60 000
Peak outflow from service storage 695 000

————
_

Peak instantaneous outflow from service storage: 2% times the above rate

Storage provided: Gallons
Pure water tank at treatment works (12 hours*) 300 000
Service reservoir(s) in town areas (12 hours) 300 000

Pipeline

Trunk mains: 8 inches or 9 inches diameter (asbestos cement)
- depending on length, cost of pumping, etc.
Distribution mains: 8 inches, 6 inches, 4 inches and 3 inches diameter

Note * The time in hours is that for which the reservoir could supply at the averagé
rate without replenishment.

Even in areas of similar rainfall it is not possible to gen-
eralise on the size of river or catchement area needed for 2
given supply, since river flow conditions are affected by
many factors. As an instance of this it was found that
streams having their source in the Lambir Hills sustained
flows during the 1973 drought much better than larger rivers
in .the Study Area. This was probably due to the gradual re-
lease of water from shallow ground water storage in the
sandy formations at Lambir.

The system would consist of a river intake with pumping sta-
tion delivering to the treatment works inlet. If the treat-
ment works can be sited on a convenient hill less than 0.5
mile from the intake so that the town is fed by gravity, thi
would be done. However ease of access to the treatment work®
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site is essential, and the site must have an area at the
same elevation for unforeseen future needs. If this cannot
be arranged the use of hill sites is better avoided, and the
criteria for treatment works siting are that it be near the
intake but on ground not liable to flooding and with good
access also not liable to flooding. For larger plants a
natural slope of between five per cent and ten per cent is
desirable. In Sarawak conditions the alignment of main roads
largely predetermines the points at which headworks can be
sited, and the road route usually forms the best route for
the trunk mains.

The trunk mains would deliver, either by pumping or by grav-
ity, into an elevated service reservoir or reservoirs close
to the town, from which the supplies would be distributed by
a network of six inches and four inches diameter pipes. The
use of three inches diameter pipes should be restricted to
headers along short streets where there is no possibility
whatever of later extension or of the development of any bulk
supply demand. Each house or other living unit should have
its own separate indoor supply, with separate meter at the
property boundaries.

9.7.2  Water Supply to Group of Agricultural Villages and
Palm Oil Factory

For this example three villages and one palm oil processing
factory will be assumed to share one water supply. The vill-
ages will be taken as having a design population of 2 000

each and the factory as rated at 72 tons per hour of fresh

fruit bunches, working 20 hours a day maximum. The domestic
consumption will be the same as in the previous example (25
ghd) , but due to the greater relative lengths of distribut-

ion pipelines a larger allowance is made for unaccounted

water, The sizes and capacities of the system are shown in
Table 9,5,

The comments on the source, treatment works and delivery
Wworks in paragraph 9.4.1 are equally applicable to this case.
Security of the factory supplies, for which only a small
Storage is provided, should be assisted by avoiding pipeline
Foutes to it which pass through villages or other areas where
Construction work may take place. As far as practicable each
of the three villages should have its service reservoir at

the same elevation above the houses, for equality of the
Service,

973  Roof Catchments
It is standard PWD practice to provide cisterns for rainwater

Storage at Government quarters where no piped water supply
€xists. Recent installations are of cubical galvanised sheet
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TABLE 9.5 WATER SUPPLY TO AGRICULTURAL GROUP
Gallons per day

Design population: three at 2 000 = 6 000

Domestic consumption: 25 ghd, equivalent to 150 000
Non-domestic consumption, including estate use other than for factory 50 000
Total average metered sales 200 000
Unaccounted water lost in village systems 4o 000
Extra quantity delivered on peak day 2h 000
Total output excluding factory 264 000
Factory: 72x20x1.,5 = 2 160 tons/day 484 o000
Wastage on factory quantity 48 000
Design capacity of works 796 000
Extra quantity on peak day from service storage 2k 000
Peak outflow from service storage 820 000

Peak instantaneous outflow from service storage at villages:
2% times peak daily rate

Storage provided Gallons
Pure water tank at treatment works (12 hours) 400 000
Service reservoir at village (12 hours) 40 000

do 40 000

do ko ooo

Service reservoir at factory (6 hours) 150 000
Pipelines

Trunk mains: 9 inches or 10 inches diameter (asbestos cement)
Gravity main supply one village: 4 inches diameter

Distribution mains: & inches and 3 inches diameter (6 inches
may be needed where service reservoir has
insufficient head)

tanks having a side of four feet, which contain 400 gallons.
Batteries of these tanks are in use in certain places (12 are
installed at the dispensary in Tun Openg Bazaar) so it may
be assumed that they are cheaper than any larger alternative.
(This standard tank is reported as costing $130, or 33 cents
per gallon, which compares favourably with the rate for re-
inforced concrete ground level reservoirs of 60 cents per
gallon.) It is not known on what basis the capacity is est-
ablished, therefore this section will give guidance on sizes$
and yields. The hydrological basis for this design is given
in Supporting Report No. 1, Part I. It must be made clear
that a water supply from this source is open to pollution by
birds and vermin and any water for drinking and cooking must
be boiled.

Whatever the design yield of a roof catchement and its cis-
tern, the user ought to have a simple means to prevent acci-
dental over-drawing of the supply. If he does not he 1is
likely to draw water at too high a rate and therefore will
run dry too soon. Subsidiary tanks, or "day tanks", should
be provided which are filled each morning with a standard
day's supply. All water used would be taken from the day
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tank, the connection between it and the main cistern remain-
ing shut until next morning. The yield required for domestic
use must be set as low as possible, and normally the use of
an alternative source for washing will be possible. 1In this
case a yield of 12 ghd, as adopted by the Rural Health Imp-
rovement Scheme, would be sufficient. However onelﬂﬂ)gallon
tank at a household of six persons, will only yield the re-
quired 72 gallons per day for five rainless days, so that it
is clear that either lower consumption figures must be set
or storage must be increased. Runs of at least seven rain-
less days are experienced once annually in most parts of the
Study Area, and longer runs are common.

The same means of water supply are suitable for livestock in
the proposed cattle farming developments. One livestock unit
(equals to one adult beast) requires 10 ghd, and roof catch-
ments to provide for two or three livestock units would be
appropriate. They can be combined with the shelters from sun
and rain which the animals require.

The relationship between roof area, cistern size and yield,
for conditions where the probability of shortage is one occ-
urrence in two years have been summarised in Supporting Re-
port No. 1, Part I. Some results of these calculations are
tabulated in Table 9.6 for convenient reference.

TABLE 9.6 SIZING OF ROOF CATCHMENTS AND CISTERNS

Mean annual Ronidt Cistern Yield
Reference rainfall ( oor afEZt) size (gallons
(mm) by i (gallons) | per day)
a 2 800 500 400 20
b 2 800 500 800 30
c 2 800 500 1 600 4s
d 2 800 800 800 36
e 2 800 800 1 600 58
¥ 2 800 2 000 800 4o
g 2 800 2 000 1 600 80
h 2 800 2 000 2 400 100
98 COSTS
981 Investment Costs
The Capital or investment cost of recent water supply schemes
gor sSmall towns in Sarawak has approximated to one dollar
or

each gallon per day of rated output. Thus a scheme for
1.5 million gallons per day (mgd) has cost $1.5 mn. This fig-
Ure is understood to include river intake works, treatment
"orks, pumping station and all trunk pipelines, but not the
d}stribution system nor the engineering design and supervi-
Slon expenses. As the length of pipeline is obviously not
@ Standard quantity for a particular size of scheme, costs
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for pipelines are given separately in this Report. The use
of pvc pipes in place of asbestos cement in the smaller sizes
has, in appropriate cases, considerable advantages.

The cost figures tabulated in Table 9.7 are used in this
Study; they are intended as current prices for work carried
out by contract, excluding the cost of engineering design and
supervision.

TABLE 9.7 INVESTMENT COSTS FOR WATER SUPPLY SCHEMES

Item Details Investment cost
Headworks River intake, treatment works, 80 cents per rated gallon per day

pure water storage and pump-
ing station, including all
plant

Diameter
sinchel! ! per foot
Pipelines Asbestos cement class C pipes, 3 5.17
including laying i 6.00
6 7.50
8 10.45
9 11.45
10 12.70
12 15.70
15 20.00
s 27.00 )
Service Reinforced concrete (at 60 cents per gallon stored
reservoirs ground level)
Service Steel or concrete (on $#1 per gallon stored
reservoirs elevated tower)
Individual Main tapping, meter and $190 each - 1 acre lots
house 0.75 inch pipe in trench $150 each - % acre lots
connections $130 each - 1/6 acre lots

It will be seen that the costs of Headworks and Service Re-
servoirs are given as directly proportional to size, that is,
there are apparently no "economies of scale". This is not
strictly true since studies elsewhere have shown that invest-
ment costs do not rise quite as steeply as the size of the
utility; however, this effect is small within the size range
of about ten to one with which we are concerned, and the
accuracy of the figures given is not such as would justify
the refinement of a scale factor. For pipelines the situat-
ion is quite different, and there are large economies to be
made by combining flows of water in one large pipeline as
compared with several smaller ones. For example the water
conveying capacity of an eight inch pipe is about six times
that of a four inch pipe, while the cost is only greater bY
a factor of 1.6.

The figures given above for individual house connections in-
clude all pipes laid in the ground, whether in public or

private land, but they exclude plumbing work within the
house.

Before detailed plans of street alignments and housing are avai-
lable it is useful to have simple rules for estimating the
costs of distribution systems (also known as reticulation
systems). These consist for the most part of small pipe-
lines, of six inches diameter or less in new rural settle-
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ments, with the connections to individual houses made in 0.75
inch or one inch diameter pipes. The width of house front-
age controls these costs, although the distances perpendicul -
ar to road alignment also affect them.

In an agricultural village having one acre lots with 100 feet
wide frontages the distribution system, using the above unit
rates, costs about $140 per head. In high density urban
housing (six units per acre), this sum falls to about $110
per head. Intermediate densities will require interpolated
values. These costs may easily amount to as much as one-
third of the whole cost of a water supply scheme.

98.2 Operating Costs

Operating costs are defined to include supply of all necess-
ary labour, materials and spares, maintenance expenditure and
all administrative costs associated with the undertaking.
Operating costs are taken to exclude loan servicing charges,
payments to sinking fund or any other provision for depre-
ciation,

Figures are available for the costs of operating water in-
takes and treatment works (headworks) per unit of water pro-
duced. A more useful figure is the cost of operating a com-
Plete water undertaking per unit of water sold, since the
headworks cost is less than half the total. Operating costs
are inevitably higher on a unit basis for small works than
for large ones, and they will also tend to be higher in the
early years of a new works, when it is likely to be running
much below the designed capacity and the staff are probably
less skillful than they will become later.

The figures available for headworks only are as follows:~
Cents/1000 gallons

Kuching Water Board 1971 28.4
Sibu Water Board 1971 22
Miri (Lambir) 1973 bty

By Scaling up these figures to include operation and maint-
fhance of pipelines, plant and distribution systems, and by
Making ad justment for probable losses, a basic unit cost of
?1‘10 per unit of one thousand gallons sold is derived. It

'S assumed that systems selling less than 1.0 mgd will cost
more, namely $1.30 and $1.50 per unit respectively for plants
between 0.5 and 1.0 mgd and those between 0.2 and 0.5 mgd.
N costing studies it is further assumed that costs in the

f?rﬂt years of operation would be up to 50 cents per wunit
higher,
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9.8.3 Revenue

The present charges for water are the same for the ""three
ma jor towns, Kuching, Sibu and Miri, but vary in the case of
smaller town supplies where higher rates are usually charged,.
It is recommended that all public water supplies should be
charged at the same rate through out the State, as is now
the practice in Peninsular Malaysia. The rates charged at
present in the three largest towns could be adopted for all
other undertakings, subject to the variation for sewerage
explained below. Water rates in the major towns can be sum-
marised as follows; they vield on average a revenue of $1.60
per thousand gallons.

Rate Minimum
Tariff per thousand gallons monthly charge

3 3
Commercial 2.00 11.00
Domestic/commercial 1.50 8.00
Domestic 1.25 2:50
Stand pipes 1.00 -
Shipping 6.70 approx. -

These tariffs have been unchanged since 1962 and they should
not be increased without good reason. In the case of Sibu

and Kuching they are currently sufficient to cover sinking

fund and loan charges as well as operation and maintenance.

Financial self-sufficiency should clearly be an objective in
any new State-wide organisation for water supplies.

Minimum charges in smaller towns have been reported as acting
to discourage connection to the system, when as high as $5

or more for domestic consumers. Clearly this situation is

undesirable for reasons of public health, and a uniformmini-
mum charge of $3 or $4 per month is recommended. The exact
figure should be based on social/economic values and not on
water engineering costs.

As and when main or small community sewerage is extended to
areas served with piped water, so should an enhanced water
rate be charged to provide revenue for the sewerage service.
If other means are not available to encourage householders
to make connections to the new sewers then it may be necess-

ary to charge for sewerage to all houses in sewered roads,
whether connected or not.

Main sewerage costs roughly one to two times as much as water
supply. The correct charge to make for sewerage is again 2
social/economic matter, and it is not of course tolerable to
charge in proportion to the investment costs. A surcharge
for sewerage of 30 cents per thousand gallons of water con-
sumed is proposed, with an increase of $1 in the minimum
monthly charge. These rates do not apply where septic tanks
are installed by the individual owner on his property; in
these cases the investment cost is borne by the owner but
maintenance should be at the public expense.
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CHAPTER 10
SEWERAGE AND SEWAGE DISPOSAL

101  INTRODUCTION

Water supply and distribution followed by sewage collection
and disposal form part of the whole cycle of water use and
individual aspects of this cycle cannot be considered in
isolation if reasonable living conditions in urban areas are
to be maintained. "Waterborne sewerage systems are normally
the most effective means of urban waste (water disposal, and
water and sewerage facilities should therefore be considered
as part of an integrated system carrying "new" and "used"
water, Unfortunately because sewerage systems may cost as
much or more than the water systems and because the value of
a sewerage system to an individual is often much less appa-
rent to him than it is to society as a whole, sewerage is
often given even lower priority than piped water in deve-
loping countries" (World Bank 1971).

Over the years, great strides have been made in the techni-
cal aspects of collecting and treating both domestic sewage
and industrial wastes and, although improvements are still
being made, methods are available for treating all the com-
moner forms of pollution. A great deal of experience of
using these methods has also been gained over the Years and
performance expectations have been well established. In
developing countries the technical problems confronting au-
thorities and industrialists responsible for liquid waste
disposal are much less difficult to overcome than are the
Problems associated with ineffective legislation and ad-
ministration and the shortage of finance.

It is not the object of this section to set forth criteria
for the design of sewerage and sewage disposal systems; it
is essential that the systems should be surveyed, designed,
and the construction supervised by competent public health
€ngineers who are experienced in this type of work. Many
éxcellent design manuals on public health engineering are
readily available. The section is therefore limited to
describing briefly the principal features of sewerage and
Séwage disposal systems, and discussing the aspects which
Particularly concern Sarawak and the assumptions on which
the investment and operating cost estimates have been based.

EOHfusion sometimes arises as to the difference between
Séwerage" and "sewage". The terms are defined in the Bri-
tish Standard Code of Practice 2005: 1968 as:

Sewage Waterborne human, domestic and farm waste. It

may include trade effluent, subsoil or surface
water;
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Sewerage A system of sewers and ancillary works to
convey sewage from its point of origin to a
treatment works or other place of disposal.

Partly because of the confusion caused by the similarity of
these two words the practice has arisen in the USA of using
the term "wastewater" in place of sewage and "sewer system"
in place of sewerage. The expressions used in this report
are those defined in the British Standard Codes of Practice
and the Oxford English Dictionary. A list of terms used in
the USA, which differ in some details, are given in "Glo-
ssary - Water and Wastewater Engineering'" published by the
American Society of Civil Engineers.

102 EXISTING SANITARY ARRANGEMENTS
10.2.1 Towns

None of the towns of Sarawak is at present served by munici-
pal sewerage system, although some housing estates and mili-
tary establishments have their own sewerage and sewage dis-
posal arrangements. The only communal sewage treatment
plant in the Study Area, other than those at military, es-
tablishments serves a development of about 90 houses at the
Gilbert Estate in Miri. The plant, which consists of a com-
munal septic tank and biological filter, is unsatisfactory
as it is located close to dense housing development and the
effluent flows into an open roadside ditch passing through
the town. When the plant was inspected it was found that
the flow was bypassing the septic tank and filter which has
become blocked through lack of maintenance.

Sewage from most urban houses is generally passed to septic
tanks. As the towns are usually situated on the flat plains,
where the water table is close to ground level, effluent
from the septic tanks cannot percolate into the ground and
the liquor flows to open surface drains or natural water
courses which become polluted.

Attempts have been made to relieve the situation by provi-
ding filter beds to treat the septic tank effluent but due
to bad design and lack of maintenance the filters are not
very effective. In Miri the District Council require that
the effluent from septic tanks should pass through a filter
of graded gravel but the arrangement normally serves no pur-
pose as the gravel is permanently flooded and anaerobic,
with the result that it becomes clogged and the effluent
"short circuits" across the top from the inlet to outlet.

10.22 Rural Areas

In most rural areas the arrangement for the disposal of

78




excreta are frequently inadequate. However, an extensive pro-
gramme to improve rural sanitation is being carried out,
throughout the State, by the Medical Health Department under
the Rural Health Improvement Scheme. Under this scheme the
rural people are encouraged to provide and use pour-flush pit
latrines and are given technical and financial assistance in
their construction.

103 SEWERAGE SYSTEMS
1031 Design Period

The length of time through which the capacity of a sewer will
be adequate is referred to as the design period. Once deter-
mined, consideration must be given to the quantity of waste
water to be handled. Because the flow is largely dependent
upon the population served and water consumption, lateral and
collecting sewers should be designed for peak flows corres-
ponding to the population at saturation density.

Trunk sewers in congested urban areas should be designed for a
period of at least 25 years; some authorities recommend a de-
sign period of up to 50 years, but in the Study Area it is un-
likely that predictions of flows could be made with any degree
of reliability for such long periods ahead. For trunk sewers
in less densely developed areas and for pumping stations and
other structures which can readily be duplicated or augmented,
it may be more economical to design for a period of less than
25 years. The optimum design period should be determined in
the light of projected future flows, the prevailing rate of
discount on investment funds, and limits on available finance.

1032 Average Sewage Flows

The average dry weather sewage flows will comprise domestic
Séwage, industrial effluents and infiltration water.

Projected domestic sewage flows will be derived from predicted
Per capita water consumptions. Not all water supplied to the
domestic consumer is returned as sewage to the sewerage system
°Ven where a connection is available: a proportion of the
W§ter will be used for garden watering, car washing, watering
livestock and other purposes (known as '"consumptive use').

€ Proportion will vary with different types of development;
o design purposes the following proportions may be assumed: -

Type of development Consumptive use
Flats None
Dense (urban) housing 10 per cent
Less dense (sub-urban) housing 20 per cent
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The projected average daily dry weather domestic sewage flow
is estimated for each year by multiplying the projected popu-
lation served by the per capita flow.

Projected flows of industrial effluent can only be estimated
by detailed consideration of the size and type of industrial
process involved. In the absence of any other data, an aver-
age daily flow of 1 500 gallons per acre may be assumed for
"dry" industries. This quantity should be taken only as a
very approximate guide or "first estimate'.

1033 Peak Sewage Flows

Although combined sanitary and storm sewers are frequently
encountered in old communities, separate systems are de~
sirable and used with few exceptions in new systems. The
major advantages of separate systems are the protection of
water courses from pollution and the exclusion of storm
water from the treatment system with a consequent saving in
treatment plant construction and operating cost. As most of
the towns are situated on flat alluvial plains, with the |
consequent need for pumping of sewage, it is not possible to |
conceive of any circumstance under which a combined system
of sewers would be feasible within the Study Area. With
separate systems, storm water will be excluded from the foul
sewers as far as practicable. It will be impossible, how-
ever, to eliminate all storm water from foul sewers; some
will inevitably enter through domestic drainage systems,
manhole covers and illicit connections.

The critical consideration in the design of sewers is the ma-
ximum rate of flow that the sewers will be required to accom"
modate. The maximum flows are generally represented as the
product of average dry weather flows and peak flow factors
(ratio of peak to average flow). In large sewers, in which
the flow is contributed from a wide area, the fluctuations
are damped by the variation in time taken by sewage entering
different sections of the system to reach the length of sewer
under consideration. Moreover, the balancing effect of the
levels of sewage rising and falling in open channel flow has
a further damping effect.

The peak flow factors are frequently represented as a functio?
of the tributary population. Various formulae have been
adopted for peak flow factors and these are well illustrated
in the American Water Pollution Control Federation Manual of
Practice No. 9.

A simpler approach, which may be satisfactory for the desig’
of smaller sewerage systems and which has been found in prac-
tice to give satisfactory results, is to use a peak flow foc”
tor of six for smaller sewers and pumping stations serving
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tributary populations of up to about 10 000, and a factor of
four for sewers and pumping stations serving populations
greater than 10 000. This approach should not, however, be used
for large systems.

104 SEWAGE TREATMENT AND DISPOSAL
104.1 Methods of Sewage Treatment

Conventional sewage treatment is generally effected by two
main processes. The first process consists of sedimentation,
after screening or disintegration of solids, which removes
about 65 per cent of the suspended solids and about 35 per
cent of the imposed BOD loading. Chemical coagulants can
rarely be justified economically and their use is mainly limi-
ted to the pretreatment afforded to certain industrial efflu-
ents. The second process is biological, the sewage being
brought into contact with aerobic micro-organisms either sus-
pended in the liquid as activated sludge or forming a film on
the media of percolating filters. Further sedimentation is
necessary to remove the activated sludge or humus and other
matter formed in the biological process. Where an effluent of
exceptionally high quality is required it is necessary to use
micro-strainers, sand filters or maturation ponds in order to
capture a higher proportion of the solids formed during the
biological process. These additional measures are often re-
ferred to as tertiary treatment but, as they merely represent
an extension of the secondary stage, they are better described
as effluent polishing methods.

As an alternative to the conventional processes mentioned

above, in suitable climatic conditions primary treatment can

be provided in anaerobic ponds (see Figures 10.1 and 10.2) in
¥hich organic matter is precipitated and partly stabilised by
anaerobic digestion; and secondary treatment can be provided

by aerobic action either in aerobic ponds or in mechanically
aerated ponds. The process in which the micro-organisms are
Sustained in aerobic ponds differs.- from that which occurs in
the activated sludge process or with percolating filters in
that the ponds depend on the work of algae to help produce the
0Xygen required to maintain aerobic conditions; in mechanically
derated ponds, mechanical aerators either supplement or replace
2lgae as a means of providing the required oxygen.

After conventional methods of treatment have been employed to
‘isure that the sewage effluent is to the required standards,
& residue of solid matter, normally referred to as sludge,
"*mains to be disposed of. Having regard to the volume of
sludge Produced from the primary and secondary sedimentation
o Sewage, dewatering of sludge to facilitate handling is
Usually essential.
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TYPICAL OUTLINE DESIGN OF SEWAGE
TREATMENT WORKS STABILISATION
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1042 Stages of Sewage Treatment

Preliminary Treatment

(a) Screening

Gross solids in the sewage flow, including non-degradable
matter such as rags, are removed ahead of the sedimentation
tanks by screens which are usually mechanically raked. The
screenings may then be returned to the sewage flow after dis-
integration. Alternatively, in smaller sewage treatment works,
the whole sewage flow is passed through a comminutor in which
the solids are disintegrated. The selection of the type of
screening and disintegrating equipment to be provided is
usually based on design considerations such as location, Vo=
lume of material to be handled and allowable head loss. Eco-
nomic considerations are of less importance than efficiency
and reliability of operation, as this equipment forms a rela-
tively small component of the disposal works and variations
in the cost of equipment are unlikely to be of much signifi-
cance.

(b) Grit removal

When the sewage contains appreciable quantities of sand, gra-
vel or other minute particles of mineral matter, the removal
of these substances is necessary to facilitate the handling
of primary sludge, and to prevent the excessive accumulation
of grit in tanks, pipes and channels which leads to difficul-
ties in operation. Various types of grit removal units are
available. Those most appropriate for dealing with large
flows include detritors and constant velocity channels, the
accumulated grit being removed mechanically or by air-lift.
Design considerations would govern the choice of equipment to
be provided.

Primary Treatment

(a) Sedimentation

There are several alternative designs of sedimentation tank in
common use for carrying out the primary stage of sewage treat-
ment. They are generally of the horizontal flow, radial flow
or upward flow types, and the degree of purification achieved
is not much affected by the type of tank selected; the choice
usually depends on the relative costs of civil works and
mechanical equipment considered in conjunction with the area
and value of land required.

(b) Anaerobic stabilisation ponds

As an alternative to sedimentation tanks, primary treatment
can be given in anaerobic stabilisation ponds in which anaero-
bic bacteria, which thrive in the absence of oxygen, attack
the organic material and decompose it into methane, carbon
dioxide, ammonia, phosphates and other stable compounds. The
process is the same as that which takes place in septic tanks
or Imhoff tanks, combining sedimentation with partial sludge
digestion. A feature of stabilisation ponds is their low
cost of construction, ease of extension and simplicity of
operation and maintenance.
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Secondary Treatment

(a) Conventional methods

Conventional methods for the secondary stage of treatment
offer a choice between percolating filters and activated
sludge. The overall costs of the two processes are similar,
activated sludge plants being cheaper to construct but more
expensive to operate than filters. Activated sludge plants
are usually favoured for large sewage works, when adequate
supervision and control is provided, because a percolating
filter plant requires at least three times as much land and
eight times the operating head as is required for an equi-
valent activated sludge plant.

(b) Aerobic stabilisation ponds

Aerobic stabilisation ponds can achieve a degree of purifica-
tion commensurate with that obtained in conventional treat-
ment plants, where climatic and environmental conditions are
suitable, as has been found from experience in many parts of
the world. In such conditions, if generous areas of land are
available at low cost, stabilisation ponds offer considerable
financial advantages, in terms of both capital and operating
costs, over other forms of secondary treatment.

(¢c) Facultative stabilisation ponds

Ponds which are aerobic in their upper layers and anaerobic
in their lower layers are called facultative. In small in-
stallations they may be used to combine the primary and sec-
ondary treatment functions in one pond.

(d) Mechanically aerated stabilisation ponds

This type of pond may function as an aerobic or facultative
system. In order to function as an aerobic pond the mechani-
cal aerators must be capable of completely mixing the pond
contents so that all solids are maintained in suspension;
all organic stabilisation is dependent upon the suspended
bacterial solids, oxygen is machine derived and algae are
not present. The facultative aerated pond has velocities
and mixing characteristics which permit much of the non-
oxidised biological solids to settle to the bottom of the
Pond where they must undergo anaerobic decomposition; sus-
Pended and soluble organic matter is biologically treated by
aerobic bacteria., Aeration and mixing may be accomplished
by:

i) recirculation of oxygen-rich waters from the effluent
of an aerobic pond system to the influent area;
ii) mechanically induced surface aeration;
iii) diffused aeration using compressed air;

iv) combinations of the above techniques.

Method (i) helps to maintain an oxygen balance and eliminate
odours in one or more series-connected ponds and is employed
extensively in South Africa and Sweden, usually with a form
of stepped loading. Surface aerators can be rotating
brushes or caged rotors as used in the Passveer oxidation
ditch to agitate the surface of the liquid as it circulates;
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alternatively, they can be Cone Aerators which may be fixed
in one position (pier mounted) or used as floating units.
Generally 10 to 20 per cent of the total oxygen required re-
sults from oxygen transfer across the surface interface, and
the rest is provided through mixing and entrapment of air.
For sub-surface aeration, both the coarse bubble air gun and
diffused air through perforated tubing systems are used.
Considerably less maintenance has been associated with the
air gun system than with the perforated tubing. Lower capi-
tal and operating costs are normally associated with surface
aeration devices. Although less power is required for a
facultative aerated pond than for a completely mixed aerated
pond, land requirements to achieve the same degree of treat-
ment are greater and the odour potential has been a problem
in some installations.

Effluent Polishin&

In the conventional treatment processes, the last stage is
one of sedimentation to remove activated sludge or, after
biological filtration, humus sludge. Both types of sus-
pended matter are liable to go through phases when they be-
come particularly difficult to precipitate and sedimentation
of secondary sludge is less positive than for primary
sludge. Consequently, effluent polishing methods are used
at some sewage treatment works where it is essential for a
high effluent standard to be constantly maintained. Ef-
fluent polishing to the required standard can be achieved by
various methods but those usually adopted are rapid or slow
sand filtration, micro-straining or detention in maturation
ponds. Any of these methods will improve effluents from
which most of the soluble organic matter in the sewage has
already been removed by biological treatment.

Chlorination

If it is necessary to discharge sewage effluents into rivers
which are used for public water supplies, sterilisation by
means of chlorine may be necessary. Chlorination of ef-
fluent is carried out in many places in the USA but is very
little used in other parts of the world. There are some ob-
jections to the general adoption of the practice of chlori-
nating sewage effluents, chiefly related to the cost in-
volved and to the fact that not much is known about the
effects of chlorinated effluents on the ecology of the re-
ceiving water course. It is unlikely that the chlorination
of effluents would be necessary or desirable in the project
area in the foreseeable future.

Sludge Handling and Disposal

Large volumes of sludge are produced in both the conven-
tional primary and secondary treatment processes. The so-
lids content of many of these sludges is very low (two to
eight per cent) and, in that condition, sludge presents a
difficult handling problem. The volume of sludge can be re-
duced by anaerobic digestion which stabilises putrescible
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organic sludges and renders them more amenable to dewatering
without nuisance. Sludge digestion may be divided into two
types (mesophilic and thermophilic) which differ in respect
of the temperature at which the digestion takes place. Meso-
philic digestors which in colder climates make use of the
methane gas, produced during the digestion pProcess, to
maintain the sludge at a temperature of approximately 30 de-
grees centigrade, would operate satisfactorily in the Study
Area at ambient temperatures. The period of digestion would
be about one month. By increasing the temperature to 50 de-
grees centigrade in a thermophilic digestor, the period of
digestion can be reduced to about 17 days. High temperature
digestion of this kind is unusual however because it is di-
fficult to control,.

Most authorities have to dewater their sludges and a common
method of doing this is to run the sludge onto underdrained
drying beds where by drainage, decantation of surface water
and evaporation it can be dewatered to a spadeable consis-
tency of 25 to 40 per cent solids. Sludge drying beds have
the disadvantage that they require large areas of land and
do not function well during periods of frequent heavy rain
and high relative humidity. There are several mechanical
means of dewatering sludge and those most favoured depend on
filtration under pressure either in vacuum filters, or fil-
ter presses. Both are unaffected by weather conditions and
occupy comparatively little space but both require the prior
addition to the sludge of chemical conditioners, such as

lime and copperas (ferrous sulphate), or a polyelectrolyte.
Sludge can also be given heat treatment such as the Porteous
Process, which involves heating it under pressure, but the
Process is expensive and produces a highly toxic supernatant
liquor which has to be treated.

Other methods of sludge treatment include air drying and in-
Cineration of sludges which have first been concentrated by
filtration or centrifuging, but such methods are also ex-
Peénsive and transfer some pollution to the atmosphere. Com-
Posting of domestic refuse with sewage sludge can produce a
useful soil conditioner. After removing metals, wood and
Other unwanted material from the refuse, it is combined with
Sludge and the mixture is fermented under aerobic conditions,
Usually in a mechanical plant such as a rotating inclined
drum into which air is blown. A difficulty is that the
Water content of the mixture has to be limited and, in
dEaling with the wastes from any one community, there is
“Sually much more sludge than can be used unless its water
‘ontent is considerably reduced. Even if the potentiality
°f agriculture to absorb a suitable end product is proved,
c?mposting rarely becomes an attractive financial proposi-
tion and can normally be regarded solely as a convenient and

Y No means inexpensive method of refuse and sludge dispo-
sal,

'hviﬂg regard to local circumstances, dewatering of either
"4 or digested sludge on sludge drying beds followed by
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land disposal, would seem to be the most suitable method for
handling and disposing of sludge from conventional sewage
treatment works in the immediate future; at a later stage,
the provision of mechanical dewatering plant to handle the
increasing volumes of sludge would merit consideration.
These sludge disposal problems would not arise with a sta-
bilisation pond system of sewage treatment: the primary
anaerobic or faculative ponds would be designed on the basis
of sludge accumulation and desludging is normally necessary
only when the pond is half-filled with sludge. The rate of
sludge accumulation will depend on the suspended solids con-
tent of the raw sewage and the digestion rate; the frequency
of desludging will depend on the volume of the tank provided
and desludging should only be necessary at intervals of five
years or more. Desludging would be carried out during
periods of prolonged dry weather and dewatering would not be
necessary as the liquid sludge, which has some manurial
value, could be applied directly onto agricultural land. If
land is cheap and readily available, and soil conditions are
such as to make pond construction easy, the layout of the
works can be arranged so that, when accumulation of sludge
in the primary ponds reaches the maximum level, new ponds
are constructed and the old ones are filled in.

1043 Degree of Treatment

The degree of sewage treatment depends on the methods of
disposal of the final effluent. 1In the Study Area the
possible methods of disposal are by discharge to a stream, ¢
river, or directly to the sea. Appropriate effluent stan-
dards depend on the ability of the receiving waters to assi
milate the pollution load imposed and the uses which are
made of them. In general sewage may require only limited
treatment to remove coarse solids if the discharge is into
very large rivers in good condition or into the sea at an
adequate distance from the shore. At the other extreme, ex
tensive treatment is necessary where receiving waters are
unable to assimilate much additional pollution.

Methods of sewage disposal appropriate for use in the coastd
towns of the Study Area would involve one of the followint

(a) primary and secondary freatment to reduce the polluti?®
load by 95 per cent, and the suspended solids by 90 per
cent, and to destroy between 80 per cent and 95 per
cent of the pathogenic organisms; effluent treated to
this degree would be suitable for discharge to a
stream, a river, or to the sea at low water level;

(b) primary treatment only to reduce the pollution load bY
(say) 35 per cent, and the suspended solids by (say)
65 per cent, followed by discharge to a large river es”
tuary or to shallow water through a short marine out-
fall; or

(¢c) disintegration and screening to remove gross solids
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followed by discharge by a long marine outfall; in this
case discharge should be made at a depth of not less
than six fathoms (36 feet)

No blanket recommendation can be made as to which arrange-
ment will be the most suitable for use in the Study Area.
Each system should be considered in the light of the pre-
vailing conditions. However, as most of the communities
served will have populations of less than 20 000, and in
view of the abundance of flat, low value land, it is pro-
bable that stabilisation pond treatment, followed by dispo-
sal to a river or inshore coastal waters, will prove the
most economical arrangement for the majority of towns.

1044 Disposal of Industrial Effluents

The main industrial processes within the Study Area, either
existing or planned, are:-

palm oil processing;

rubber processing;

timber processing;

prawn freezing;

glass manufacturing; and

the liquifaction of natural gas.

Palm 0il processing produces large quantities of very strong
effluent. Studies are being carried out by the Malaysian
Agricultural Research and Development Institution to deter-
mine economical methods for disposing of the effluents but
Mo satisfactory process has yet been demonstrated. Present
techniques rely on the detention of the effluents in very
large stabilisation ponds,which may either be artificially
treated or result from natural ground formations.

Rubber processing also produces large quantities of strong
effluents. Work carried out by the Rubber Research Insti-
tute of Malaysia has shown that despite their strength, the
¢ffluents are amenable to treatment by biological oxidation.
Iﬁ the past treatment has been mainly by biological filtra-
tion, but treatment is also possible in stabilisation ponds
oF mechanically aerated ponds.

proposals have been made to establish timber complexes which
¥ill in the early stages be limited to timber sawing but may
1§ter include veneer and plywood plants. The small quanti-
les of effluent produced from these processes can readily

e discharged to the public sewers for treatment in admix-
Ure with domestic sewage, or separate treatment and dispo-
Sal arrangements can be made. There are at present no pro-
Posals for pulp or paper manufacture; these processes would
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present greater effluent disposal problems if they were to
be introduced.

Prawn freezing is carried out in Miri; the effluents from
the factory may be passed to the public sewers for treatment
with domestic sewage.

Little or no effluents are produced from either glass manu-
facture or from the liquifaction of natural gas.

105 UNSEWERED AREAS
10.51 Sewerage Priorities

A main waterborne sewerage system, which carries all liquid
wastes away from populated areas for subsequent safe dispo-
sal, is clearly the most satisfactory method of sanitation.
For urban areas, no other method should be considered except
as a temporary expedient. Where the development is dense, a
sewerage system provides not only the most satisfactory but
also the most economical method of sanitation. However,
where population is sparse the cost of sewering each house
can be prohibitive and other less costly methods of sanita-
tion may be adopted without serious risk to public health.

Attempts have been made at economic comparisons between sew-
erage and other methods of sanitation, but these are of
little immediate value in developing countries where the
amount of sewerage work to be undertaken is likely to be
determined by constraints on investment funds rather than
economic considerations.

The following general principles should be adopted for deve-
lopment in the Study Area:-

(a) all new urban development with a density greater than
four houses to the acre,(four houses to the acre is
probably the highest density at which the effluent frov
septic tanks can be disposed of within each property
boundary) should be served by a communal sewerage
system which is, or can at a later time, conveniently
be connected to a main sewerage system, or for which
satisfactory communal sewage treatment and disposal
arrangements are made; and

(b) priority in the sewerage of existing development shmﬂi
be given to those areas which are most denselypopula“'

105.2 Other Methods of Sanitation

The sanitary disposal of human excreta is a basic require-
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ment for the maintenance of good public health. For domes -
tic development in unsewered areas there are three types of
sanitation arrangements commonly used.

(a) Septic Tanks

Septic tanks may receive the water closet wastes and sullage
water from one or more property. Suspended solids in the
wastes settle to the bottom of the tank and there undergo
anaerobic digestion. The liquor then Passes through an out-
let pipe for subsequent disposal. Septic tanks must be emp -
tied when the solids which build up in the bottom of the
tank have occupied the volume allowed for them; generally
about once every 12 to 18 months.

As a guide the following sizes are proposed for small septic
tank installations (see Figures 10.3 and 10.4).

Number of Persons Septic Tank size Horizontal Dimension
served (galls) (feet)
6 710 2275
(minimum)
12 990 3+25
20 1 320 3.75
50 2 580 5.25

The effluent which flows from a septic tank may be as strong
as that of untreated sewage and contain large numbers of
pathogenic organisms. The safe disposal of the effluent is
therefore essential if loss of amenity and danger to public
health is to be avoided.

Preferred methods of disposal of septic tank effluent are:-

i) by dilution, if there is adequate flow in the re-
ceiving watercourse;

ii) by a soakaway pit, if the ground is sufficiently po-
rous and the water table is sufficiently low;

iii) by sub-surface irrigation where the ground is less
porous;

iv) by surface irrigation over a grass plot where ground
conditions are unsuitable for sub-soil irrigation: an
area of about one square yard pPer person is required.

T?e effluent may be further treated by detention in a stabi-
1sation pond or, if shortage of land makes this impracti-
Cable, by passing through a biological filter bed.

(b) Conservancy tanks

Conservancy tanks or cess pits differ from septic tanks in
that all of the liquid wastes are retained in them. When
the tanks are full, the wastes are removed by tanker to a
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FIGURE 10.3
TYPICAL OUTLINE DESIGN OF SEWAGE
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suitable place for safe disposal. This is done generally
once every one to seven days.

Conservancy tanks would never be recommended as a permanent
method of sanitation and should only be used as a temporary
expedient prior to the construction of a sewer or pumping
main to connect into a main sewerage system,

(c) Pit latrines

Pit latrines may be used where, due to limited resources, no
other method is available for the disposal of faeces. Pit
latrines may be used in conjunction with water seal pour-
flush pans, or as earth privies where the pit is situated
directly below the latrine slab. With either arrangement
faecal matter passes into the pit until the contents come to
within about two feet of the surface. The superstructure is
then moved to a new pit. The faeces in the old pit will be
digested by bacteria in nine to 12 months, after which the
pit contents may be removed and used as fertiliser. Details
of the construction and sanitary maintenance of pit latrines
is well documented (Ross Institute, Wagner, Lanoix).

106 INVESTMENT AND OPERATING COSTS
10.61 Investment Costs

Accurate estimates of the cost of providing sanitary facili-
ties can only be made after preliminary design work has been
carried out. However approximate estimates can be made
based on a unit per capita rate for different types of sani-
tation, assessed in the light of all available evidence. The
assumptions used in estimating the investment costs for this
Study are set out in Table 10.1. All costs are at mid-1973
prices.

TABLE 10.1 INVESTMENT COSTS

—
- Housing Average Method of Cost per
Settlement type gz::;:s units per | persons per sewage head
Y| net acre net acre disposal $
——
Agricultural Low 1 6 Pit latrines 18
Various: upper
Inctile. #EOuDs Medium 3-4 15-20 Septic tanks 210
Smaller towns High 6 31 Small sewerage 250-330
schemes
Regional
centres High 6-10 30-55 Ls}:;ga sewerage 330
schemes et
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For the purposes of the estimates it has been assumed that
sewage effluents will be discharged to rivers or to inshore
coastal waters after treatment in stabilisation ponds. Un-
der these circumstances, and contrary to normal expecta-
tions, there will be little or no economy of scale, and
smaller schemes may cost less, per capita, than larger
schemes where long lengths of trunk sewer or Pumping main
may be required to convey sewage to a suitable site for
treatment. The estimates include for taking the sewers up
to the boundaries of properties but do not include for the
cost of laying drains inside private properties or for the
provision of sanitary facilities inside the houses, or for
the cost of engineering design and supervision of construc-
tion.

Estimating rates include for the cost of sewering schools,
businesses, small industries and non residential institu-~
tions in sewered areas, but not for serving major indus-
tries. Allowance has been made for sewering schools, places
of work and bazaars in medium and low density areas at a
rate equivalent to 10 per cent of the population for agri-

cultural settlements and 20 per cent for unsewered urban or
suburban areas.

The investment costs do not include for the purchase of
tanker trucks for emptying septic tanks. A figure of $35 000

Per truck has been allowed in instances where septic tanks
are in use.

1062 Operating Costs

Operating costs for sewerage systems and septic tanks have
been based upon those for similar systems in Malaysia. The
estimates are at 1973 prices and include for repairs, main-
tenance, spare parts and stores, power, fuel, labour, and

ddministration; they do not include for loan servicing, de-

Preciation or the replacement of obsolete plant and machin-
ery,

The annual rates used for estimating operating costs are:-

Small sewerage systems $ 5 per cap%ta
Larger sewerage systems $ 4 per capita
Septic tanks $30 per tank
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CHAPTER 11
DRAINAGE, CLEANSING AND STREET LIGHTING

111 INTRODUCTION

This chapter deals briefly with services related to drainage
and public health engineering which were not covered under
the previous two chapters. The services in question are
usually administered by the local government authority of

the area and they can be regarded primarily as urban ser-
vices, They are:

Construction and maintenance of surface channels for con-
veying water from all sources;

Operation and maintenance of refuse collection service;

(leansing and scavenging of streets, drains and public paved
areas, including markets;

Street lighting (maintained by SESCO through a tariff charged
to local authority)

The functions of grass cutting and maintenance of open
Spaces, and of mosquito control are normally controlled by
the same departments in local councils as are those listed
above, and they may be carried out by the same labour force.

The labour costs for these jobs are included in the esti-
mates,

The above services cannot as yet be expected in rural areas
?nsarawak, and no provision has been made for them there or
In new agricultural villages in the estimates. In an urban
tommuni ty however, and especially in areas where people con-
fregate for purposes such as buying, selling and eating, the
Mintenance of good services in these categories is essential
f“‘public health, and they fill an important function in
proving the standard of urban life.

2 SURFACE DRAINAGE
121 Main Channels
Jhlyl’ime of land of more than a few acres contains natural
Yatercourses for discharge of run-off water from rainfall.
ﬁ?lthe piece of land is developed into an inha?ited area
reh roads,houses, etc: it is most likely, and in large
huas inevitable, that the natural drainage pattern will be
0 ihared withe Artificial channels which suft the daves
tﬁmmﬁipattern are therefore necessary. Tﬁe 1ayout.of
itse Channels must form a part of the initial planning and

dr3h0u1d, wherever possible, be done by an experienced
dinage engineer.
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Design of main drainage channels requires knowledge of the
catchment area, its slopes and degree of vegetation cover,
of storm rainfall and run-off and of the hydraulic beha-
viour of the channel itself. In many parts of Sarawak, and
especially the coastal towns, there is sufficient natural
slope to the ground for good hydraulic performance. In
these circumstances it will be difficult if not impossible
to avoid temporary flooding of the adjacent land during a
heavy storm, and if there are areas of the catchment exposed
to erosion it is probable that any drainage channel on flat
land will accumulate sediment. Deposition of sediment
(silting) in the main drainage channels cannot be avoided in
many instances, though it can be reduced by the measures
outlined in the following section. Sediment can quickly
£i1l1l the channel so that it becomes useless.

When it is clear that silting is likely to be a problem then
consideration should be given to minimising the effort and
cost of removing the sediment. Although it may well be im-
possible to control the quantity of sediment it is often
possible to arrange for it to be deposited at a convenient
point. This is done by providing a basin where water velo-
cities are low so that silting will occur there rather than
further downstream. The sediment basin must be sited at the
upstream end of the length of channel to be protected, and
it should be on ground where the most economical type of
mechanical excavator can be used, and where there is good
access for trucks to remove the material. A basin of this
sort will involve use of a machine which can excavate below
water level, and it offers the prospect of reducing or eli-
minating the clearing out of long lengths of channel with
difficult access. In new developments the reservation of
strips of land as flood plain bordering the more important
channels should be-considered. The flood plain strips
should be not less than 30 feet wide on each side of the
channel; this width may be increased to 100 feet for large
channels. The strips should be grassed over at a level at
least one foot lower than adjacent roads and gardens.

If it is impossible to provide an adequate width of reser-
vation for smaller channels due to existing development on
the land, then it may be necessary to provide them with con”
crete lining. However concrete lining is not consistent
with clearing out by mechanical means and it should not nor-
mally be necessary for main channels of small gradient.

Regular clearing of sediment from main channels will ensure
that local flooding of short duration following heavy storms
is reduced as much as possible. However, all development in
flat areas should be planned in the knowledge that local
flooding cannot be avoided. All building entrances, and
roads where practicable, should be raised at least one or
two feet above the surrounding ground level to reduce the
flood risk.
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11.22  Erosion

Main and other channels on steeply sloping ground should al-
ways be concrete lined to reduce erosion and limit the sedi-
ment which will tend to deposit downstream where slopes are
flatter. Construction sites on sloping ground are parti-
cularly vulnerable to erosion; where practicable a belt of
the original vegetation should be preserved around the site
to act as an absorbent silt barrier until the site has been
covered with grass or solid paving. Concrete lining of the
drainage channels should be done at the earliest possible
stage of construction.

Almost all construction works will temporarily, if not per-
manently, worsen the drainage and silting situation down-
stream of them, and effective administrative arrangements
to make the developers responsible for these consequences
are required. i

11.23 Road-Side Drains

Nearly all roads require some form of open drain at both
sides, or at least at the side where ground levels rise
above them. These drains are usually small in section since
their flow is discharged at pre-determined intervals into
culverts or other channels. In residential areas it may be
difficult to provide road-side drains with sufficient gra-
dient, but they are particularly necessary there to reduce
waterlogging of the road verges and adjoining gardens.
Drains should be made deep enough so that water levels are
normally about two feet below the road. In the very flat
t0pography of many Sarawak towns there is often no alterna-
tive to allowing septic tank effluent into roadside drains.
This is undesirable, but it may be unavoidable for some
areas in the short term.

The nuisance caused by domestic waste materials is much re-
duced if the drains are concrete lined, thus encouraging
faster flow and reducing obstruction by vegetation. Vegeta-
tion around the level of a water surface is veary diffieunlt
to cut, and it encourages mosquito breeding. These drains
are too small to clear out by machine, and for hand clearing
4 concrete lining is of assistance. For these reasons all
Toadside drains should be concrete lined to a height well
above average wet season water level; lining up to adjoining
ground level is not necessary.

Mﬁintenance and clearing out of roadside drains would be
Simplified, and their condition improved, if a good refuse
1Sposal service exists and house-holders can be educated to
USing it in preference to flushing solids into the drains.
ikewise an improvement in the condition of drains can be
Made by encouraging the discharge of all domestic waste
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water (sullage) into the sewers or septic tanks. Legislation
should be introduced to prohibit the deliberate dumping of any
solid matter into drains of any sort or on road verges and
public urban areas.

113 REFUSE COLLECTION AND DISPOSAL

The regular collection and hygienic disposal of solid refuse
is a very important part of the services run by any local au-
thority. In regional centres daily collection from resi-
dences and twice daily collection from markets and bazaar
areas should be the objective; this is current practice in
Kuching. In sub regional centres and smaller settlements a
lower standard may have to be accepted, but the minimum
should be collections twice-weekly from residences and once
daily from markets and bazaars.

Refuse bins should be of an approved type, with well-fitting
1ids, and they should be mounted on a stand which dogs can-
not overturn. Householders must be responsible for this,
and their co-operation sought so that the speed and cleanli-
ness of the collection work is improved. Specially construc
ted covered trucks are essential for an efficient service,
and the use of the dual-tip compression loading type vehi-
cle, which enables a much heavier load to be transported
than on a simple tipping truck, has been found satisfactory
in Kuching. Employment of contractors for refuse collec-
tion, as is done in Miri, is not consistent with use of the
more specialised vehicles, and it is therefore likely to be
less economical. Use of contractors is not recommended ex-
cept as a temporary measure.

Refuse disposal dumps should be sited at least 0.5 mile from
any habitation and should not be in a place where prevailing
winds can carry smells, smoke or dust back into the town.
Care should be taken in siting the dumps to ensure that 1li-
quid draining from them does not pollute watercourses.

It is essential that tipping at the refuse dump is con-
trolled, by spreading and compacting the material as it
arrives. Each day's refuse should be covered daily by a
six-inch layer of soil to exclude vermin. This work re-
quires a significant input of mechanical plant, labour and
supervision.

114 STREET LIGHTING

Street lighting is a responsibility shared usually with the
Sarawak Electricity Supply Corporation (SESC0), the full
cost being borne by the local authority. Good street 1light-
ing is expensive and a relatively low standard must therefor®
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be accepted. The cost of a system using underground cable
is double that of one using overhead lines, therefore the
latter are proposed for general use. Only the centres of
the largest towns may be considered for lighting by means of
underground cables.

General criteria cannot easily be laid down for street
lighting, since it is not a service essential for health or
public safety, and the money available will determine how
much is installed.

For preliminary design and costing the following simplified
rules had been adopted:-

"High Standard" for main roads in the centres of towns, with
lamp Standards at 120 feet intervals

"Low Standard" for secondary roads in town centres and prin-
cipal roads in residential areas, with lamp standards at
240 feet intervals

No lighting in other roads.

In the case of the sub regional centre at Igang these rules
gave a 1990 total of 1.6 miles of High Standard lighting and
16 miles of Low Standard, costing $169 000.

s . COSYS

The following figures have been used in this Study for
costing the works described in earlier sections. The rates
per head of the population are based on the layout plan for
the sub regional centre at Igang . When developed to its
1990 population of 10 000 this town is estimated to re-
qQuire 5.3 miles of main drainage channels of which three
miles are concrete lined. The roadside drain costs are
based on each person, excluding those in low density housing,
Paying for a frontage of 13.5 feet (70 feet per household).

(a) Main Channels ("monsoon drains'"):

Concrete lined : $20.00 per foot
Unlined: $ 8.00 per foot

Cost per head : $50.00 in new settlements (1st five
years)
#36.00 for population settling in
developing settlements

(b) s Romdeide Drains :

Concrete lined : § 7.50 per foot of drain
Unlined: $ 3.00 per foot of drain

Enly the cost of the lining ($4.50 per foot) is charged to
Cleansing and Refuse Disposal", since the unlined drain
€ost is assumed to be covered by road rates.

Cost per head :  $60.00.
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(¢c) Refuse Collection

Ordinary five ton tipping truck $30 000
Compression loading truck $45 000
Garage and vehicle maintenance yard
large: $50 000
small: $30 000

Trucks are assumed to have a five year working life.
(d) Street Lighting
$400 per lamp standard, inclusive of all work.

"High Standard" requires 44 lamps/mile costing $17 500
per mile

"Low Standard" requires 22 lamps/mile costing $8 800
per mile

Where road layout is not known assume:-

$18 per head in new settlements (first five years)
$12 per head for population settling in developed
settlement or after fifth year.

125.1 Operating Cost and Staffing

The labour force employed by Miri District Council for all
the maintenance work associated with drains and street
cleaning, grass cutting, etc: and for operating the refuse
collection service, is about 80 men. Allowing for salaries
of supervisory staff this labour force would cost about
$280 000 per year. This figure and the corresponding one
for Kuching Municipal Council were converted to a per-head
basis as follows:-

Miri District Kuching Municipal
Council Council
(1973) (1972) =
Total wage bill $280 000 $700 000
Assumed population 30 000 70 000
Cost per head $9.5 $10.0

Operating costs have therefore been taken at between $8.00
and $10.00 per head per year for large towns, and at rates
varying down to $4.00 per head in very small towns, with a
minimum of $5 000 per year (two labourers).

The fuel and maintenance for one truck is taken as $8 000
per year, exclusive of depreciation. One truck for refuse
collection has been allowed for approximately every 6 000
of the population.

The costs of street lighting are at SESCO tariff rates,
which are set high in order to cover lamp replacement,
cleaning and all other maintenance. In Class I (Kuching,
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Sibu and possibly Miri in future) the tariff is 28 cents per
kwh, and in Class II (most other towns) it is 33 cents per
kWh. The cost to Fourth Division District Councils has
varied between 90 cents and $2.60 per head per year in 1971
and 1972, corresponding to three per cent to eight per cent
of total electricity sales. $2.00 per head per year may be
used for estimating purposes.

103



CHAPTER 12
ELECTRICITY SUPPLY

121 INTRODUCTION

Reliable and sufficient supplies of electricity are an essen-
tial service in an expanding society. SESCO is a statutory
body established in 1962 to construct and operate electricity
installations in Sarawak. It also has the duty to advise the
State Government on all matters relating to electricity
supplies. The supply systems for all major towns are owned
and operated by SESCO, which had 24 independent systems at
the end of 1972. Outside the larger towns the Provision of
electricity has been left in the past to small scale private
operators who secured the necessary licences from the State
Chief Electrical Inspector. SESCO also is in the position of
a private operator having to obtain a license from the Chief
Electrical Inspector for each separate undertaking. However
in the future SESCO can and should take over the licences

from other operators when they become available, and it

should become the electricity supply authority for all new
development.

The large distances and relatively small populations in
Sarawak make it unlikely that any national electricity grid
would become economic between now and 1990. Each system
will therefore remain electricity independent, and, except
In a few special cases, each station is likely to be powered
by gas turbines or oil or gas driven reciprocating engines.
Hydro-electric power schemes in the Second and Seventh Di-
Visions are being studied by other consultants. There is
not at present any use of or commitment to use hydro-elec-
tric power, of which there are vast resources, in the State,
located very far from any load centre. It is possible that
‘ery small hydro-electric stations may be feasible for new

Settlements where the cost of transporting fuel oil would be
high,

Yew rural electricity supplies are currently financed in
“qual proportions by SESCO, the Sarawak Government and the
¢deral Government. It would be advantageous if this
’rangement can be applied to all new settlements in the
Study Area up to and including sub regional centres (with a
lesign population ultimately of 12 000).

It $8 desirable that all new settlements should be provided
¥1th electricity supplies when their population rises to
1 000 or more. If implemented, this would cover provision

szIectricity to most of the future population in the Study
rea
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122 CURRENT SITUATION

This section summarises Very briefly SESCO's existing prac-
tice in providing electricity supplies to smaller communi-
ties with populations of 15 000 and below. For larger
towns, and in particular for Miri and Bintulu, it is not
possible to generalise. The summary given here is intended
to be applicable to new settlements except where mentioned
otherwise.

12.2.1 Generation

Electricity is generated at 415 volts three phase alterna-
ting current by generators direct coupled to diesel engines.
The size of individual units varies between 25 and 600 kilo-
watts (kW). Two or more generating sets are usually pro-
vided in each station, with additions made to meet rising
demand. The power stations are supplied with fuel by the
0il company's road tanker, contract transport or small
marine craft in the case of coastal towns. Inland towns
without road access are supplied using 4o-gallon oil drums
taken up river by SESCO.

Maximum demand has increased generally by between 11 per
cent and 20 per cent each year, although this may be ex-
ceeded after significant extensions to the transmission net-
work. The consumption of electricity has increased at a
more stable rate of about 15 per cent each year. Load fac-
tors vary widely, with recent figures for Fourth Division
stations of between 26 per cent and 66 per cent.

122.2 Transmission

Electricity is transmitted at 11 000 volts or 6 600 volts
except for very small systems using low voltage only. Where
the final length of a transmission line is expected to ex-
ceed five miles the higher voltage is used. More than half
of the existing route mileage is laid underground including
all sections in urban areas.

12.2.3 Distribution and Domestic Sales

Supplies are distributed at low voltage, 400/230 volts, o
lines which are overhead in nearly all cases. Kilowatt-ho¥
meters are installed on all consumers premises and are rea
monthly. Sales to domestic consumers are on one of two
tariffs: "Lighting and Fans" or "Combined Domestic'". Qua¥
tities sold on the Lighting and Fans tariff declined
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drastically between 1969 and 1971 due to transfers to other
tariffs. The combined sales under the two tariffs mentioned
above have declined because of transfers from Lighting and
Fans to the Commercial tariff. Trends in true domestic
sales are therefore difficult to observe over the past four
years.

12.24  Electricity Tariffs

SESCO supplies are sold on three classes of tariff depending
on the size and location of the system. Class I tariffs
apply only to the two largest towns, Kuching and Sibu, al-
though it is expected that Miri will shortly justify trans-
fer to this class. Class II applies to all other systems
with the exception of three small ones in the Third and
Fifth Divisions. The hours of supply are restricted in the
case of a few small stations. The difference between the

as shown in the Table 12.1.

tariff classes is considerable,

TABLE 12.1 TARIFF IN CENTS PER KILOWATT-HOUR UNIT (kWh)
3 §: Commercial | Industrial
fozglngq DOESSE;S (exceeding | (exceeding
g s o 5 000 kWh | 5 000 kWh
e per month) | per month)
Class I 10 12 7
Class II 14 14 11
Class III* 20 20 20
' The Class III tariffs apply to consumption exceeding

20 kWh per month.

It will be seen that Class I industrial consumers enjoy the
ddvantage of paying only 65 per cent of the amount charged
to similar Class IT consumers, and that other Class I cate-
fories also enjoy a similar though smaller advantage. The
Use of Class I tariffs would form an incentive to industrial
development in the area where they applied, and their adop-
tion for Miri and later for Bintulu is desirable.

For Systems in the Study Area generally the Class II tariffs
¥ould apply; they are reproduced in Appendix III1.2 for con-
Venient reference,

1225 Size of System

ﬁm 1970 figures for installed system capacity, compared
“ith the census populations for the towns served, show no
tlear relationship between population and size of the
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are shown in Table 12.2, at the foot of which are added
proposed criteria for new settlements, which are discussed
in section 12.4.
TABLE 12.2 SIZE OF SELECTED SYSTEMS
-
Installed Number Capacity per Capacity
Capacity of Consumer Pog:i::ﬁon per head
kW Consumers kW kW
1220 Figures
Kuching 17 000 15 400 Al 110 000 0.15
Sibu 5 200 6 900 0.8 50 100 0.10
Lundu 170 200 0.8 2 700 0.06
Serian 450 290 1.6 2 200 0.2
Betong 170 310 0.6 2 700 0.06
Mukah 280 500 0.6 1 700 0.2
Lawas 210 210 1.0 2 300 0.09
Miri 2 o8o 3 000 0.7 35 700* 0.06
Bintulu 1 150 870 153 4 400* 0.3
Marudi 410 580 O 4 700* 0.09
Limbang 819 700 1wd 6 500 0.13
Others - 6 e o
===
Total for all towns
served by SESCO 32 090 30 400 1.05 205 800 0.16
—
Total for Malaysia
1;69,_ A 664 000 399 000 %o 7 - -
e
Study proposal for:
Agricultural Village 150 250 0.6 2 000 0.075
Sub-Regional Centre 1 800 2 000 0.9 12 000 0.15
——
* Population given in the volume '"Community Groups" of the "1970 Population and

Housing Census of Malaysia",

March 1972, and mnot co
contain errors

rrected b

published by the Sta
y the Governments.
in the case of Fou

rth Division towns.

** Figures taken from World Bank Sector Paper
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another when constructing enlargements to their power sta-
tions. The number of sets installed varies from two for
some very small stations to eight at Kuching, the commonest
cases being those with four or five sets.

It is assumed that in a situation where the ratio of growth
in demand is high the installed capacity at any date should
be sufficient to cover the following year's anticipated peak
with the largest or one of the largest units out of use.
This rule may govern the amount of plant installed though it
will be modified by the aim of securing a station having the
best number and sizes of units. A given power station site
has usually a definite upper limit to the plant which can be
accommodated, whether from reasons of space and surrounding
amenity, fuel supply or the capacity of the outgoing trans-
mission system.

12.2.6 Staffing

The new 1973 staff establishments for Miri, including in the
District Office the management staff for the Fourth and

Fifth Divisions, and for Marudi are summarised in Table 12.3.
This is a revised establishment, appointments to which have
not been completed, but it provides guidance on future staff
needs. Table 12.3 excludes the staff stationed at Bintulu
and in the Fifth Division.

TABLE 12.3 STAFF OF EXISTING STATIONS

Staff Group* Clerical
Professional | Executive and Manual | Total
Unit Technical
Marudi, inclusive = 1 5 6 12
Miri, Power station 1 2 12 11 26
Miri, Transmission
o 20 6

and distribution ’ 11 3
Miri District Office 2 - 16 8 26

Note * Classification according to Sarawak Government (1971)

The relative system sizes for comparison, expressed as maxi-
Mum power demand, are as follows:

Marudi 200 kW
Miri 2 600 kW
Bintulu 800 kw
Total 4th Division 3 600 kW
Total 5th Division 700 kW

123  DEVELOPMENT ALTERNATIVES
Places served by SESCO systems have hitherto been too widely
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separated to justify joining up of the transmission lines to
combine two or more systems. However in the Niah-Suai De-
tailed Plan Area for example there will be a number of set-
tlements within a radius of ten miles of the sub regional
centre which could possibly be served by one central elec-
trical power station. The position expected in 1990 should
be as shown in Table 12.4.

TABLE 12.4 THE NIAH-SUAI DETAILED PLAN AREA

Settlement Population | Distance from SRC
Sub-Regional Centre - Igang 10 000 0
Galasah 2 000 7 miles
Lamaus 2 000 9 miles
Sebanah 2 000 . 8% miles
Ensabang 2 000 10 miles
Telabit 2 000 5 miles

Based on the approximate cost figures given in Section
12.4.5.1 it is not expected that a central power station
with transmission lines to the villages would be competitive
in investment (capital) cost with six separate systems. How-
ever ,the operating costs and efficiency may favour the cen-
tral power station and therefore the two alternatives will
require closer examination at the detailed planning stage.

Another expected feature of the Regional development would
be a number of large sawmills or timber complexes. It is
reported that each timber complex would require steam-tur-
bine-driven generators rated at 2 000 kW. The nature of the
peak demand and the load curve are not known, but even a
peak load of 1 000 kW would be difficult to accommodate
within a medium sized SESCO system. It seems probable that
power generation for sawmills would be better left outside
the SESCO systems, since the former have a possible source
of energy from burning wood by-products and they are likely
to be remote from the larger settlements. However the fea-
sibility of connecting the electricity system at a timber
complex to the distribution network of any nearby settlements
should be examined at the detailed planning stage.

SESCO are understood to be now studying a possible scheme
for SLDB's Bukit Peninjau estate, with or without connectio?
to Ladang Empat estate village near it. The situation in
Lambir Subis Development Area has some resemblance to thaﬁ
in the Niah-Suai Area from the electricity supply aspect; ¥
both cases there will be a large palm oil processing mill
which can act as a limited source of power for an adjacent
village, but other villages in the area will be widely se€-
parated. Inter-connection at low voltage is not practicablf
at distances much above one mile, and demands are unlikelY
to be large enough to justify the investment needed for high
voltage transmission.
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124 DESIGN CRITERIA AND EXAMPLES

It is general policy of the Government and of SESCO to pro-
vide electricity supplies to all communities able to Justify
them, within the limits of available staff and capital. The
community should be prepared and able to pay for electricity
on the Class III tariffs and be of sufficient size to pro-
vide a peak demand of 20 to 30 kilowatts initially.

The above requirements for the particular settlement should
be met in new settlements proposed by the Study, since all
are expected to develop to a population of 2 000 or more.
Some existing centres within the Study Area which have no
supplies at present will require them as soon as practi-
cable, and in some cases SESCO have detailed planning in
hand already. Bekeku is an instance of an important bazaar
centre, although small in population, which will be provi-
ded with a SESCO system in the near future. Although
Bekenu's 1970 population was only 700 it is planned to pro-
vide it with a 60 kW power station.

The size of installation to be provided in existing settle-
ments or for enlargements of present systems must be care-
fully considered in each case. However 50 to 60 kW in-
stalled capacity is the normal minimum which is consistent
with the 20 to 30 kW peak demand referred to above. No
éxisting SESCO systems are smaller than 56 kW installed.

Two basic types of new settlement are considered as design
€Xamples: gub-regional centres and agricultural villages.The
Sub-regional centres are expected to grow, over a period of
15 years, to a population of 8 000 to 12 000. At that stage
about two thirds of the employed population would be engaged
In commercial and industrial activities, the remaining being
0 agriculture: It is assumed that, by the time the popula-
tion reached 12 000, there would be 1 800 electricity con-
Sumers and that they would require an installed capacity of
1.0 kW per consumer. This would give a 1990 total of 1 800
kW installed, with a corresponding peak demand of 1 200 kW.
° Suit the supposed sizes of individual units an actual in-
Stallation of 1 850 kW is suggested. A possible phasing of
he installing of this plant is given in Table 12.5.

The agricultural village would by 1990 reach a population of
between 1 500 and 2 500. 95 per cent of the employed popu-
ation would be agricultural workers. The demand for
‘Ubplies would grow more slowly than in the centre because
@W settlers would probably be less able to afford connec-
lﬁps. A three year lag between arrival of new settlers and
€ir ability to pay for electrical supplies is assumed. In
arepresentative village of 2 100 persons it is assumed that
mmhlrd of the population would not want electricity supplies
4 that there would be 250 consumers. They would be rated
stt?e lowest installed capacity derived from existing SESCO
ﬁatlons which is 0.6 kW per consumer. The theoretical in-
alleqd capacity for the population is therefore 150 kW, but
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TABLE 12.5 PHASED DEVE

LOPMENT OF POWER STATIONS

(denoted by demand and sizes of
generating sets in kilowatts)
Galasah Agricultural Village Sub-Regional Centre
Year SRk Installed Plant Peak Installed Plant Remarks
Demand | ow set | Total |2°™2%% | New Set | Total
1975 Nil Nil Nil Nil Nil Nil
1976 Nil Nil Nil Nil 30 + 60 90 | Settlers established in Village
1977 Nil Nil Nil 50 - 90 | pemand from ijnstitutions in SRC
1978 Nil 30 30 100 100 190
1979 15 - 30 250 250 L40
1980 30 30 60 500 500 940 | Growth of SRC slows
1981 50 - 60 700 500 1 440
1982 60 - 60 800 - 1 4h4o
1983 60 60 120 850 | =30 - 60 1 350 | 30 kW and 60 kW sets removed
and installed in Villages
1984 65 - 120 900 500 1 850
1985 70 - 120 950 - 1 850
1986 70 60 180 1 000 - 1 850
1987 75 - 180 1 050 - 1 850
1988 75 - 180 1 100 - 1 850
1989 80 - 180 1 150 - 1 850
1990 85 - 180 1 200 = 1 850
1990 plant: 2 x 30 kW = 60 kW 1990 plant: 1 x 100 kW = 100 kW
2 x 60 kW = 120 kW 1 x 250 kW = 250 kW
_ 3 x 500 kW = 1 500 kW
Total 180 kW _—
Total 1 850 kW

since further growth must be anticipated a larger capacity
of 180 kW is adopted, which also suits the sizes of genera-
tor used. This level would be reached at different dates in
each village depending on its growth. A possible phasing of
the installing of the plant for the first villge to be deve-
loped of the five in the Niah=Suai Detailed Plan Area is
given in Table 12.5.

The land required for the sub-regional centre's power sta-
tion is two acres, sited near a main road preferably beside
the industrial and away from residential areas. Office
accommodation of about 800 square feet should be provided if
the town centre. Power stations at the village require
about half an acre of land. To reduce noise nuisance the
stations should be screened,by trees or a hill,from resi-
dential areas.

125
12.5.1

From the table of fixed assets at cost in SESCO annual reé-
ports a relationship was obtained between the costs of the
different parts of their electricity systems. At Miri the
total assets have more than doubled since 1969, so the pro-
portions have been weighted in favour of this large recent
expenditure at Miri's new station. The adopted proportimﬁ‘
are given in Table 12.6, in which typical world-wide valueé®

COSTS
Investment Costs
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1

given by the World Bank are shown for comparison.
sence of a long range transmission network in Sarawak causes
a smaller proportion to be devoted to transmission and dis-

tribution.

The ab-

TABLE 12.6 COST PROPORTIONS AS PERCENTAGES

1971 SESCO Figures
Adopted | World Bank
Average . . | Figures Range
all systems Miri
Buildings 15 24 | 20)
Generating Plant 37 35 36’ 56 30-50
Transmission and
Distribution 43 L L IWTIN
Other Assets 5 9 5 s
Total 100 100 | 100 100

The component of offshore costs has in recent years been held
to between 35 and 40 per cent of total expenditure.

The costs per kilowatt of
¥ith the size of set:
The cost of comp

12.7.

generating plant vary considerably
the figures used are given in Table
lete electricity systems has been ob-

tained by regarding the generating plant, at 36 per cent of
the total, as the controlling item.

Table 12,
1

7 also indicates the sizes of generator set common-
Y used in smaller towns in Sarawak.

a

TABLE 12.7 INVESTMENT COSTS
) Cost of
Size of Set | Rate per kW | Cost of Set
t
(kW) (%) ($) Complet;)Sys em
30 700 21 000 60 000
(50) (685) (34 000) (95 000)
60 680 41 000 115 000
100 650 65 000 180 000
250 580 145 000 410 000
500 500 250 000 700 000
1 000 475 475 000 1 340 000
e ——
iIncases where lengths of transmission lines are required,

:mﬁtional to the distances normally required within an ur-
bn area, the cost is taken to be $27 000 per mile.

Thisds

“%ed on the actual cost of the line from Miri/ to Bukit
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Lambir.
head lines.

Operating Costs

Operating costs for the pa
sion stations and Limbang
in Table 12.8, together wi
The figures given exc
and loan servicing charges.

The above figure applie

s to 11 kV or 6.6 kV over-

st three years of the Fourth Divi-
in the Fifth Division are listed

th the overall SESCO average
lude provision for depreciation

TABLE 12.8 OPERATING COSTS (in cents per kWh)

1970 1971 1972
Miri 8.6 8.4 8.1
Bintulu 131 12.1 12.4
Marudi 1253 17«1 15.9
Limbang 10.0 9.3 8.9
SESCO average 7.9 7.0 7.6

The SESCO average figures a
Sibu systems which acco
Miri accounts for a fur
leaving the 21 smaller st
total consumption between them.
to one cent in 1973 with full useio
dual fuel engines.
the costs given.

unt for 79 per ce

re dominated by the Kuching and
nt of consumption.

ther eight per cent of the total

Fuel costs amoun
Bintulu's figures a

ations with 13 per cent of the
Miri's costs may drop by up
f natural gas by the new
t to about one third of
re not representative

of a medium sized system because of its irregular load de-
mand from sawmills. Limbang is more representative for new
settlements in its pattern of domestic and commercial demand
(see Table 12.2). Although smaller in installed capacity
than Bintulu, Limbang's sales of electricity have exceeded
Bintulu's by 60 to 70 per cent. Although some of the mnew
stations proposed in the Study may have smaller units than
those at Marudi (70 to 150 kW) it is not proposed to use
cost figures so high as Marudi's, which include heavy river
freight costs for fuel. The following rates for future
operating costs are used, based on mid-1973 prices and with"
out allowance for inflation.

Cents/kWh
Miri 7-5
Bintulu (in 1975) 12:5
Bintulu (after 1980) 8.0
New stations (small sets) 14.0
New stations (large sets) 10.0

"Small sets" refers to those of 30 kW to 125 kW

"Large sets' refers to those larger than 125 kW and not e¥”
ceeding 1 000 kW
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"Bintulu (after 1980)" assumes the use of natural gas, with
the Bintulu rate between 1976 and 1980 reducing approximate-
ly one cent per year due to improving load factor. The
figures given above, other than those for SESCO's average,
do not allow for the operating costs of the Fourth and Fifth
Divisions' District Office at Mirj (see Table 12.3). This is
assessed as being $140 000 per year independent of electri-
city consumption.
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CHAPTER 13
TELECOMM UNICATIONS

131 INTRODUCTION

A good telecommunications network is a most important ser-
vice required in a developing society. This service provi-
ded by Government cannot be self-supporting in present cir-
cumstances in Sarawak. The State enjoys a high level of
service in this field relative to certain other public
utilities, and there is evidence that the demand for tele-
phone services is high. A major programme of capital works
to improve the system is in hand as part of the Second
Malaysia Plan, among which Priority is being given to the
following: -

- provision of more automatic exchanges, and extension of
existing exchanges and the telephone network;

- construction of an intra-state and inter-state micro-wave
system;

- improvements to telex facilities.

The allocation of development funds in the Mid-Term Review
of the Second Malaysia Plan provides $22.5 mn for this work
in the years 1974 to 1975.

132 SERVICES REQUIRED

The principal service supplied is the telephone system to
individual subscribers. Individual subscribers include
Government and local public offices, institutions, pPrivate,
Commercial and industrial enterprises, and private resi-
dences. In new settlements priorities between these differ-
ent subscribers may have to be established due to inability
to meet a sudden new demand for telephones. 1In this case
the requirements of private commerce and industry should be
given some fixed proportion of the lines available at any
one time. The proportion may have to vary for different
Settlements, but it is suggested that basic proportions are
70 per cent private, and 30 per cent Government.

The telecommunications system provides the following addi-
tional services: -

Public telephone call boxes

-

radio-telephone

inland and overseas telegrams
= telex

Fadio call service for remote settlements

Special radio services for police, civil aviation, and the
Civil administration.

¥17



In the future it will also provide transmission facilities
for television.

133 CURRENT SITUATION
13.3.1 Inter-Divisional

Telecommunications between Third, Fourth and Fifth Divisions
are by Very High Frequency (VHF) radio links. There are mo
land lines for trunk and junction circuits. Fourth Division
trunk VHF stations are at Bintulu (Bukit Jepak) and Miri
(Tanjong Lobang) only; this represents a longer range (100
miles) than is desirable for the system employed, which
suffers periodically from poor quality transmission. Tele-
graphic systems appear to be worse affected than speech
channels, and for this reason telegrams may have to be
transmitted several times oVver. For the same reason telex
service to Miri is poor and there are only eight telex sub-
scribers in Miri.

The above situation will improve when the micro-wave system
is commissioned (see Section 13.3.3) and the longest VHF
links can be abandoned.

13.3.2 Within Divisions

Telecommunications between exchanges within Divisions are
now and will generally continue to be by VHF radio links.
Exceptions to this are where two exchanges are very close to
one another or, in the future, where micro-wave Drop-0ff
stations will be available. At present in Fourth Division
all exchanges are inter-connected by VHF radio except Lutong
and Miri which have physical junctions (connected by land
line). Automatic exchanges are provided at all places
served, except for some very small rural exchanges. Tele-
phone service lines are partly overhead and partly laid
underground.

13.3.3 Micro -wave System

A micro-wave system linking the major towns in Sarawak and
Sabah is under construction, and its south-western portions
between Kuching and Sibu have been commissioned. Civil
works construction of most of the stations in Fourth Divi-
sion is well under way with two stations completed, and the
system is expected to be put into use in 1975. There wil
be facilities for connecting into the existing telephone
system (Drop-O0ff stations) at Bintulu and at Miri. The
system continues via Fifth Division into Sabah.
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13.34 Staffing

The numbers of staff required by the telecommunications ser-
vice to operate and maintain these facilities are outlined

in Table 13.1.

The figures give the totals required in a

town or village of the size indicated, but they exclude ad-
ministration staff at Divisional level.

starrING 1)

TABLE 13.1
Staff group Clerical
Professional | Executive and Manual | Total
Unit technical
2 000 line exchange and 1 4
telegraph office o 20 56
300 line exchange and
telegraph office i s 10 4 15
150 line exchange - - 5 1
50 line exchange - -
Micro-Wave and VHF )
stations (Fourth ) 1 2 20 6 29
Division) )

Note (1) The grouping is according to the Sarawak Government (1971)
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NEW SYSTEMS -GENERAL CRITERIA

The density of telephone subscribers lines per unit of po-
pulation exceeds in most cases the provisions already sug-
¢ested for new settlements in Peninsular Malaysia (Hunting
Technical Services et alia 1971,and Foundation of Canada
ingineering Corporation Limited et alia 1972).

Johor: Villages - 2.5 lines per
8 lines per

years
Towns - 5 lines per
20 lines per

years
Pahang 20 lines per
variation

1
1

-

1

000 population, rising to
000 population in five

000 population, rising to
000 population in five

000 population without

in time.

Densities of between 32 and 45 per thousand exist in the

Study Area and these must be expected to increase.

The

iverage for the whole of Malaysia in 1970 was 15 per thou-
Sand, with a growth rate of 6.9 per cent in the preceding
five years(World Bank 1971).

nw following densities for planning purposes are proposed

N the Study Area:-
ketg) Y

illages (2 000)

(target populations are given in brac-

10 lines per 1 000 initially, rising to
15 lines per 1 000 after five years.
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Smaller towns 20 lines per 1 000 initially, rising to

(5 000 to 15 000) 40 lines per 1 000 after five years.
Miri and Bintulu 60 lines per 1 000 initially, rising to
(as and when 90 lines per 1 000 after five years.
Bintulu exceeds

15 000)

New agricultural villages will normally be not more than ten
miles from a town in the population bracket 5 000 to 15 000.
It is not considered that a telephone service is necessary
or will be demanded by the population for a number of years,
and certainly not until after the village population has
stabilised at around 2 000. It is, however, a service which
should come after the provision of electricity supplies,
which are proposed three years after the initial establish-
ment of the settlers. It is therefore proposed that rural
telephone systems be installed five years after the initial
establishment; however, radio call service can be provided at
any time.

In the case of new towns a telephone system is an important
adjunct to development, and jnstallation should commence at
the same time as the jnitial construction of other services.

A telegraph office should also be provided in all towns of
5 000 population and upwards, and provision made for telex
in the larger towns. The demand for telex terminals in Miri
and Bintulu can be expected to rise steeply after the micro-
wave system is commissioned. The growth pattern of telex in
Peninsular Malaysia at a similar stage should be used for
guidances

135 COSTS

Cost tables for preliminary estimating were prepared by the
Study and the cost figures completed by Telecommunications
Department in Kuching. The information is given in Tables
13.2 and 13.3, the figures must be regarded as approximate;
especially in the case of VHF and micro-wave stations, wher®
civil engineering costs may vary considerably between one
site and another.
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TABLE 13.2 COST OF TELECO

MMUNICATIONS FACILITIES

Ref System size by mean number of lines
Description lett;r
3 000 1 000 300 100 3o
Possible number of lines 2 ooo 600 200 50 Up to
to 6 000 to 2 000 to 600 to 200 50
Cost of buildings A $1.0 mn  $0.4 mn  $0.1 mn $50 000 $30 00O
Land requirement 1 acre ¥ acre W acre % acre W acre
Exchange equipment, per line B 1 500 $1 ooo
(utdoor and subscribers equipment ,
per line 4 $190
All other equipment, including ’
ViF link and telegraph office D $150 000 $40 ooo
|Micro-wave relay station, complete E $1 500 000
(more if roads expensive)
Extra for micro-wave Drop-0Off
facility $450 000
Transport, equipment for maintenance G $0.1 mn  $55 000 4§45 000 $35 00O $20 000
Staff quarters (number of units)
Class II (at $60 000) 2 1 - - -
Class III (at $35 000) H 2 2 1 - -
Class IV (at $20 000) 10 10 4 h 1
Note * Without telegraph office.
TABLE 13.3 ANNUAL OPERATING COSTS AND REVENUE
P —
System size by mean number of lines
Description
3 000 1 000 300 100 jo
P ——
Possible number of lines 2 000 600 200 50 Up to
to 6 000 to2000 to 600 to 200 50
I —
Caats ’ ‘ ’ ’ ’
Mministrative costs i s -
Vivisional level) st
Staff salaries 400 000 300 000 80 000 30 000 8 000
Bteriale, spares, fuel snd services 750 000 300 000 30 000 16 000 5 000
ltintenance of buildings 70 000 40 000 10 000 5 000 5 000
her recurrent costs 30 000 20 000 5 000 2000 1 000
Total 1 350 000 660 000 125 000 53 000 19 000
Revenye
;elephone charges, per line $700 average
*legrams
Mo services ) 10 per cent of telephone charges
Othey ) = $70 average
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CHAPTER 14
PRIVATE SERVICES

141 INTRODUCTION

Private Services represent that part of the Private sector
which supplies a range of facilities to public and private
consumers. The Private Services Sector provides an impor-
tant complementary function to the Public Sector Services
and the primary, manufacturing and construction industries
which constitute the other major economic sectors. The Pri-
vate Services include a wide range of activities which can-
not be described in a uniform way and the figures which
follow must therefore be considered as indications of the

The standards are based on available local statistical ma -
terial, foreign standards and other information collected
locally through interviews and sample surveys.

142 CLASSIFICATION

Private Services are classified in five different groups,
which are defined according to the service rendered and the
catchment areas.

The groups are:

l. Retail trade, consumer goods
2. Retail trade, capital goods
J» Wholesale trade

% Specialised Services

5« Other services.

The catchment areas are divided into four groups.

Regional Centres
l.e. Miri and Bintulu

Sub Regional Centres :
i.e. urban areas with approximately 10 000 inhabitants and
@ surrounding rural area of a further 15 000 inhabitants.

Service Centres

l.e. urban areas with approximately 6 000 inhabitants and
d surrounding rural catchment area of a further 10 000
inhabitants.

Villages
i.e, smaller concentrated settlements with catchment of
2 000 inhabitants and upwards.
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1. Retail trade, consumer goods

This group covers all trade from shophouses, stalls etc. in
goods used directly for immediate consumption (e.g. food-
stuffs, clothing, books etc.) and would be represented in
all urban areas, including villages.

2., Retail trade, capital goods

This group covers all trade from shophouses and workshops in
goods used for production and goods which have long term use
(e.g. engineering production, and hardware).

The distinction between trade in consumer and capital goods
is decided by turn over. Of the two categories the group
which has more than 50 per cent of total turn over will de-
termine the classification.

Retail trade in capital goods would be represented in all
urban areas.

3. Wholesale trade

This group covers all businesses inwhich more than 50 per
cent of the turn over originates from wholesale trade.
Wholesale trade will be represented primarily in regional
centres and to a lesser extent in sub-centres.

4, Specialised Services

This group covers all professional activities such as medi-
cal practitioners, lawyers, auditors, engineers, architects
etc. These activitiies would mainly be represented in the
regional centres.

5. Other Services

This group covers miscellaneous service industries ranging
from coffee-shops and cinemas to photographers and barber
shops. Other services would be represented in regional
centres, sub centres and service centres.

143 STANDARDS

It is anticipated that service standards would improve SO
far as this sector is concerned. This, however, does not
necessarily mean that an increase will take place in the
number of establishments in the existing urban areas. The
improved service would arise through the development of nev
urban communities and improved transport whereby travelling
distances from home to service place is reduced.

The structure of the private services in the different cate”
gories of urban areas would be as shown in Table 14.1.

Private Service establishments may vary in size and turn
over for many reasons, including their locations. More €X*”
pensive sites and buildings will necessitate higher turn
over to make a regional centre establishment feasible.
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TABLE 14.1 STRUCTURE OF PRIVATE SERVICES BY URBAN AREAS

Regional Service ;
Cintre Sub-Centre Candse Village
Retail shops
- consumer goods joo 75 4o 7
- capital goods 100 20 5 -
Wholesale 60 10 - -
Spec. Services 50 - - -
Other Services 150 30 10 -~
Total Service
establishments 660 135 25 7

The distribution on employment and turn-over appears to be
evenly spread on different sizes of establishments. Thus if
turn-over is considered, the distribution in the retail

trade is as shown in Table 14.2.

TABLE 14.2 DISTRIBUTION OF ANNUAL TURNOVER IN THE
RETAIL TRADE (in dollars)

Turnover per year Per cent
0 - 2 000 20
2 000 - 10 000 25
10 000 - 50 000 26
50 000 - 250 000 24
250 000 - 5
Total 100

Consequent1y only average figures have been worked out to
llustrate present and future standards for private services.

IFis anticipated that the future retail and wholesale trade
"11 extend their supplies to more sophisticated imported
$°0ds and the number of items in the list of goods will thus
¢ increased. This would usually demand bigger stocks and
Yorking capital but increased rate of turn-over and more
Hfective trading methods should minimise the consequences

o the demand for a more varied supply of goods.

The turn-over of the different types of service establish-
"ents are estimated at:
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Turnover in $/year

Retail Trade

- consumer goods 40 000
Retail Trade

- capital goods 175 000
Wholesale 800 000
Special Services 75 000
Other Services 45 000

The turn-over and the profit margin usually determine the
building size, location, employment and cost of the estab-
lishment.

As profit margins would be approximately of the same order
within each of the service groups the turn-over is used as a
standard measure for the mentioned factors. Some average
estimates are given in Table 14.3.

TABLE 14.3 AVERAGE ESTIMATES OF TURNOVER

Number of Floor space Establishment
costs

employees square feet dollars

Retail Trade

- consumer goods 2 1 600 110 000

Retail Trade

- capital goods 3 1 800 140 000

Wholesale 8 2 000 200 000

Special Services 2 400 45 000

Other Services 3 1 000 85 000

Substitution of establishment costs, which include basic
stock - the assumed equivalent to working capital - by
changed standards for the use of floor space would be possi-
ble to a certain degree but this has not be considered in
this chapter.

126




PART V
HOUSING



CHAPTER 15
HOUSING

151 INTRODUCTION

Housing in this context includes both construction and site
preparation and development, and refers to dwelling houses
of all kinds. The major part of housing should be based on
a cost-pay principle, i.e. the user of the house pays for
the cost of building and for maintaining the house. The
essential point in such an approach is to keep the costs as
low as possible in order to enable low income families to
live in a reasonable house. This report has not taken into
account the possibility of subsidised housing.

52 HOUSING NEED

The estimated need for houses must be based on certain stan
dard assumptions. The population is increasing by approxi-
mately 2.8 per cent per year (in the whole of Sarawak) and
the household size will gradually decrease as more people
move from the rural sector into urban environments. At the
same time a certain part of existing housing will need re-
newal in the future.

Considering these factors:-

- &rowth of population: 2.8 per cent per annum
® urban household size: 5.2 persons

" rural household size: 5.6 persons

® 8radual change in the urban/rural population ratio from
25/75 in 1970 to 40/60 in 1990

urban housing renewal: five per cent per annum of houses
Constructed before 1970

rural housing renewal: two per cent ROE Summm of Nouses
constructed before 1970,

the future housing need in the whole of Sarawak will be:-

1975-80 1980-85 1285-20 1990-95

Yo. unj s 7 000 55 000 64 000 75 000
In the Study Area the housing need will depend on the actual
Projects undertaken and the general development of the urban

d ryurai sectors.
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153 HOUSING COSTS

If the aim is that all households should be supplied with
proper dwellings within the limitations presented by the
household income, the following demands should be met:
Annual housing costs (including land) should in general not
exceed 15 per cent of the annual household income.

The average annual housing cost at an jinterest level of 10
per cent would be 14 per cent of the total construction cost
and land calculated as follows:-

- seven per cent discounted interest
- two per cent maintenance
- five per cent payback = depreciation over 20 years.

The personal income available for consumption and housing is
expected to increase by three per cent per annum in the
years from 1970 to 1990; at the same time it is assumed that
there will be 1.7 income earners per household. The number
of employed per household in rural areas is expected to be
two, but as average income will probably be somewhat lower
in rural than in urban areas; the 1.7 factor is used in both
casesS.

The income distribution in 1970 has been estimated at:-

Income in $ per year Income distribution in per cent
Range Average Urban Rural
Up to 3 500 2 000 40 70
3 500 - 7 000 5 500 35 30
7 000 - 12 000 9 000 20 -
Over 12 000 20 000 5 =

The 1990 income distribution is assumed to be:-

Income in $ per year Income distribution in perlgﬁ
Range Average Urban Rural
Up to 5 500 3 500 Lo 70
5 500 12 000 9 500 35 30
12 000 - 21 000 15 000 20 -
Over 21 000 30 000 5 -

In the period from 1970 to 1990 the average incomes and
their distribution will change gradually (interpolation)o

On considering that the average households should be able ¥
pay for their own housing it is relevant to calculate the
average income in the different groups in the year 1930,all
then let these figures represent the target figures for th
housing costs and requirements. Thus the average incomes
would be:
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Average 1980 ﬁ_EEE_XEEE

Per person Per household
Low income 2 700 4 600
Lower middle income 7 300 12 400
Higher middle income 12 000 18 000
High income 27 000 32 000

The employment factor varies from the lower groups to the
higher ones, therefore the number of income earners per

variation in the tendency to spend differing Proportions of
the income for housing in different income groups has not
been considered in this context.

and the corresponding construction and land costs are esti-
nated as follows:-

) Total cost of
htuz‘;&;llli)beie yioal;' housin_gL and land
L) in §
Low income 700 5 000
Lower middle income 1 850 13 000
Higher middle income 2 700 19 000
High income 4 800 35 000

As mentioned the calculated figures are average figures. The
Specific need for different housing classes within the Study
Area will depend on proposed development of rural and urban
activities and their implementation. However, the average
figures have been calculated in accordance with the general
Planning guidelines of the Project, and the housing figures
should be applied as general indicators where no more speci-
fic information is available.

B4 HOUSING STANDARDS

Te maximum cost level for different houses in different
Standarq categories indicates the economic limits within
*iich future housing needs must be covered. It does not
¥ever, describe the physical standard of the house types.
'S would require a thorough knowledge of construction cost

nd housing preferences which is not available in Sarawak
Oday.

Themain items which determine the house standards are:

.Yte (area and location)
SPace (floor area)
esign
:materiala
Cilities

-
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- supply of public utilities
- length of life.

The extent to which these qualities can be supplied will de-
pend on the economic limits for each house type, which in
turn are determined by the income level and distribution.

The minimum requirements for a low cost house, the lowest
standard, should be determined partly by traditional housing
standards in Sarawak, and partly by the budget which limits
the number of facilities which can be made available. Re-
commended minimum physical standards are as follows:i-

Site: The housing area should be cleared and reasonably
even, not prone to flooding or swamp vegetation. Access
from a public road should be possible in a way that trans-
port by motor car up to 150 feet from the house is possible.
The size of the lot should correspond to the character of
the house in a way that deficiencies in the house standard
could be offset by reasonable land qualities.

Space: The floor area should be sufficient to give satis-
factory living floor space for all dwellers in the house-

hold. By international standards this would mean at least
70 square feet per persomn. Traditional Sarawak standards

are, however, far above this minimum. Within all community
groups an average of 150 square feet could probably be as-
sumed, If an average household in urban areas is 5.2 person
and in rural areas 5.6 persons the minimum would be 365 and
390 square feet respectively while local traditional stan-
dards would allow for 780 and 840 square feet respectively:

Design: The design of the house should satisfy basic so-
ciological demands from all community groups. Possibility
separation of women and men's living rooms, separate bedroof
facilities, covered and yet ventilated kitchen, and a gen-
eral layout which gives satisfactory protection from rain
and heat.

Materials: The materials used should be durable maintaining
Their qualities throughout the 1ife time of the house. No

special finish in construction and use of materials will be
required, but the choice of materials should satisfy basic

requirements as to weather protection.

Facilities: Water should be available for the household
either by metered individual connection from mains, OF from
a roof catchment with tank. Electricity supply is not a
basic requirement.

Washing facilities should be available in the house or in 2
protected place close to the house. The toilet should be
either a separate latrine (pit) or situated in the house
where acceptable sewerage is available.

Length of life: The length of life of the house will narc
turally depend on materials and costs. For immediate
schemes that aim at a solution of urgent housing problems:
an average life of 20 to 25 years is considered to be
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realistic. 1In urban areas with tendency towards more perma-
nent housing, particularly storied buildings, a 40 to 50
year life is assumed.

The future assessment of detailed standard requirements,
both for low cost and high income houses, will however only
be possible after a specific analysis of different require-
ments have beerlundertaken, including their economic evalua-
tion and realisation.
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APPENDIX 1
CALCULATION BASES

I1  AREA REQUIREMENT STANDARDS

a) Parking Lots

Lorry - 10 feet by 20 = 200 Square feet
Car - 16 feet by 8 - 128 square feet
Bicycle - 6 feet by 1.5 = 9 square feet
b) Office Space User (Gross Area)
Clerks and executive group - 12 feet by 10 - 120 square feet
Typist - 6 feet by 10 = 60 square feet
Toilets, lobbies and stores, _ 20 per cent of gross floor area
stairways etc. of office building

¢) Road Reserves and Open Space - 33 per cent of the built over area
d) Housing - Government Quarters (gross floor area)

Class II - 2 800 square feet per unit
Class III - 1 400 square feet per unit
Class IV - 1 300 square feet per unit

COSTS

Parking Lots

1 Car Parking Lot with Shed (Paved) - $530 or $4.15 Per square foot
1 Car Parking Lot with no Shed (Unpaved) - $190 or $1.50 per square foot

Road access constructed to gravel road
Standard for use of light vehicles - $1.50 per square foot

Government Buildings - Concrete - Ranging from $13 to $20 per
square foot depending on
location and type of building

Furni ture - Office

1 Table - #80 per unit
1 Chair - $20 per unit

Office Equipment

Typewriter (18 inches) -3 400 per unit

Safe -3 600 per unit

Table Calculator s 1 200 per unit

Duplicating Machine - $ 1 200 per unit

Filing Cabinet -8 600 per unit

Air Conditioner - § 1 100 per unit

Air Conditioning Plant - $50 000 per unit

Vehicles

Land Rover - $15 000 per un%t

Land Rover (Firefly) Fire Engine - #36 000 per unit

Heavy Motor Cycle - 2 500 per unit

Quarters

Class 17T - $60 000 per unit

Class 11T - #35 000 per unit

Class 1v - $20 000 per unit

Miscellaneous items

Flag pole for Government Office - $500 per unit

Fencing - $ 8 per linear foot

c°ntingencies - Calculated at 3 per cent to
5 per cent of total building
cost

Maintenance of buildings - Calculated at 2 per cent of

investment cost

Note: Transport and equipment costs are assumed to be free of customs
duty and sales tax.
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13 AGE GROUP PROPORTIONS PER THOUSAND POPULATION

131 Proportion of 6 to 11 Age Group Per Thousand
Age grou_p—-I
Planning Unit| Sub Unit ASGG glrloup dotal 6-11/1 000
- population ;
population
Bakong 1 065 5 923 180
Baram Marudi 1 848 9 912 186
Long Lama 1 949 11 985 163
Total 4 862 27 820 (175)
Bintulu/
Bintulu Similajau 2 381 13.33e 165
Kemena 2 629 14 441 182
Total 5 010 27 773 (180)
Miri North| 5 902 35 707 165
Miri Sibuti 1 793 10 424 172
Niah Suai 1 947 11 578 168
Total 9 642 57 709 (167)
Grand Total 19 514 113 302 (172)
Source: 1970 Census, Preliminary Data.
132 Proportion of 12 to 14 Age Group Per Thousand
Age group
Planning Unit | Sub Unit Agizgzzup Tﬁ:ig. 12-14A 000
2 population | ,,pulatior
|
Bakong 328 5 923 55
Baram Marudi 813 9 912 82
Long Lama 683 11 985 57
]
Total 1 824 27 820 (66)
RS
Bintulu/ -
Bintulu Similajau 1 076 13 332 g
Kemena 860 14 441 60
___---"""
Total 1 936 27 773 (70) |
Miri North| 2 934 35 707 82
Miri Sibuti 747 10 424 69
Niah Suai 723 11 578 462//
Total 4 374 0 76)
ota 37 57 709 e i
Grand Total 8 134 113 302 (72)

Source:
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133 Proportion of 15 to 16 Age Group
Age grou
: : . Age group Total S§roup
Planning Unit | Sub Unit 15-16 population | 15-16/ 000
Population
Bakong 218 5 923 37
Baram Marudi 489 9 912 49
Long Lama 416 11 985 35
Total 17123 27 820 (40 )
Bintulu/
Bintulu Similajau 636 13 332 48
Kemena 456 14 444 32
- Total 1 092 27 773 (39)
Miri North 1 811 35 707 51
Miri Sibuti 418 10 424 40
Niah Suai 451 11 578 39
Total 2 680 57 709 (46 )
Grand Total 4 895 113 302 (43)
Source: 1970 Census, Preliminary Data.
4 DETAILED CLASSIFICATION OF STAFF
131 District Health Centre
&@ervisory Staff
Yedical Officer of Health 1
Medical Officer 6
Jental Officer (1 will be the District Dental Officer) 3
Senior Health Inspector 1
Senior Hospital Assistant 1
alth Sistex 1
Senjior Dispenser 1
Seniop Laboratory Technician 1
M“ﬂria Technician 1
fneral Sister 2
*ntal Sister 1

¥rvice Stafr

fealtpy Inspector

*alth Visitor

“ior Rurail Health Supervisor
ral Health Supervisors
!Spensers

adi"graphers

“Tay Developers
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Service Staff (Cont'd)

Hospital Assistant

Dental Mechanic

Hospital Assistant (Anaesthesia)
Dental Surgery Assistant
Senior Assistant Nurse
Senior Midwife

Laboratory Technician

Junior Laboratory Technician
Squad Leader

Anti-malaria Worker

Junior Hospital Assistant
Nurse

Assistant Nurse

Midwife

Ward Receptionist

Clerical Staff

Senior Clerk
Clerk
Clerk/Typist
Typist
Office Boy

Other Non-Technical Staff

Ambulance Driver (2 ambulances - 5l hours coverage)
Driver
Boatman/Driver
Senior Attendant
Attendant: (60)
Ward
Porterage
Operating Theatre, X-ray, and Laboratory
Clinic Area
Kitchen
Laundry
Nurses' Hostel
Relief
Chief Cook
Cook:
Muslim
Non-Muslim
Relief
Seamstresses
Telephone Operator
Electrician
Mechanic
Gardener

132 Health Sub-Centre

Senior Hospital Assistant - supervisory staff
Dental Nurse - supervisory staff
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Health Inspector = Supervisory staff

Public Health Nurse - Supervisory staff
Hospital Assistant =~ Service staff
Junior Hospital Assistant - service staff

Rural Health Supervisor
(Senior Grade)
Rural Health Supervisor

= Service staff

(Time Scale) - service staff
Senior Midwife - Service staff
Midwife =~ Service staff
Junigr'Laboratory Tech- < service staff

nician
Clerical Assistant = service staff
Sanitary Labourer = sService staff
Attendant - domestic staff
Boatman/Vehicle Driver - domestic staff

14.2 Community Health Centre

Junior Hospital Assistant
Midwife

Rural Health Supervisor
Sanitary Labourer
Attendant

Iriver/Boatman

[5 REFERENCES

Sarawak 1973 Mid-Term Review Second Malaysia
Gmmrnment Plan

SMHWak 1971 Revision of Salaries and Terms of
Gm@rnment Officers in the Public Services

in East Malaysia (Sarawak)
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Highway Research
Board (HRB)
 Bulletin 301

Swedish Road
Institute

Indonesia
1968-1970
Highway Services

Jan de Weille

Incorporated
Society of
Planters

1961

1965

1969

1966

1972

APPENDIX 11
REFERENCES

Line-haul trucking costs
in relation to vehicle
gross weights

Trucking Costs

Summary Report (Study
carried out for the
Government of Indonesia
and the World Bank)

Quantification of Road
User Savings (World
Bank staff occasional
paper No. 2)

International 0il Palm

Conference 1972
Paper No. 27
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APPENDIX I

.1 WATER CONSUMPTION CALCULATIONS
Ai MIRI
1972 1973
Sales: (million galls) whole year 1('2143“:1&3;’15')8
Domestic 186.6 140.6
Domestic/Commercial 17.4 13.8
Others 60.0 73.5
Total sales 264.0 227.9
Total output 381.2 304.8
Sales as % of output 69% 75%
Consumption per head: Domestic | Total | Domestic Total
Population served* (ghd) (ghd) (ghd) (ghd)
assume 21 000 24 34 - -
assume 25 000 20 29 23 37
assume 28 000 - - 21 33
mean 22 32 22 35

The actual population served can be assumed to lie be-

tween the two figures given. PWD estimate 21 000 for

1971.

B. KUCHING

Sales: (million galls/ 1970 1971

month)

Domestic 70.7 75.1

deduct large users 8.1 8.3

add 2/3 of Domestic/ 8.4 8.6
Commercial

assumed true domestic 21.0 75 .4
users

Total consumption 137.8 148.2

No. of Consumers

Domestic 9 437 10 165

deduct large users 157 164

add 2/3 of.Domestic/ 850 931
Commercial

assumed true domestic 10 130 10 932
users

assumed average household* 8.9 8.9

domestic population served 90 157 97 294
by meters

Total population served say 120 000 130 000

Domestic | Total | Domestic | Total

Consumption per head (ghd) (ghd) (ghd) (ghd)

Population served by 26 50 25 50
meters

Total population served - 38 o 37

' Household size estimated from KMC figures in 1970 Census:

(=B ks

| area.

population 64 750, divided by number of living quarters

This relationship assumed to apply to whole KWB
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M2 ELECTRICITY TARIFFS
CLASS 1

Applicable to: Siburan, Beratok, Tapah, Lundu, Bau, Serian,
Betong, Simanggang, Sarikei, Binatang, Kanowit, Kapit, Mukah,
Miri, Bintulu, Marudi and Limbang.

A. Lighting and Fans

35 cents per unit
Minimum charge $2.00 per month

Private dwelling premises having no outlet sockets and
using energy for lighting and fans only.

B. Combined Domestic

for lighting, fans, cooking, heating, refrigeration, air-
conditioning etc. (i.e. all domestic uses)

First 30 units per month: 35 cents per unit
Next 30 units per month: 22 cents per unit
Above 60 units per month: 14 cents per unit

Minimum charge $6.00 per month.

C. Commercial

electricity used in business premises including shops, fac-
tories, offices, hospitals, clubs, schools, broadcasting,
telegommunications etc.

for lighting and fans, air-conditioning, cooking, heating,
refrigeration, water heating, domestic appliances,medical
apparatus and small motors etc.

First 50 units per month: 30 cents per unit
Next 4 950 units per month: 16 cents per unit
Above 5 000 units per month: 14 cents per unit

Minimum charge $6.00 per month

D. Industrial

electricity used for industrial purposes and manufacturing
processes including lighting and fans

First 1 500 units per month: 16 cents per unit
Next 3 500 units per month: 13 cents per unit
Above 5 000 units per month: 11 cents per unit

For industrial premises where the total wattage of lamps in-
stalled exceeds 20 per cent total wattage of all electrical
equipment installed tariff charges will be as for commercial
premises.

The Corporation reserves the right to restrict use in cases
of emergency. £

Minimum charge $6.00 per month.

E. Cinemas and Theatres

First 1 000 units per month: 35 cents per unit
Next 1 500 units per month: 17 cents per unit
Next 3 500 units per month: 14 cents per unit
Above 6 000 units per month: 11 cents per unit
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F. Street Lighting

G. Forces Tariff

First
Next

February 1970.

.3 REFERENCES

American Society
of Civil
Engineers
British 1968
Standards

Institute

Ross Institute

E.G.
J.N.

Wagner, and

Lanoix,

World Bank 1972

Inclusive of all maintenance charges:

1 000 units per month:
50 000 units per month:
Above 51 000 units per month:

E. Cinemas and Theatres (Cont'd)
Minimum charge $6.00 per month

Minimum charge $6.00 per month

Minimum charge $6.00 per month

Glossary - Water and
Waste Water Engineering

British Standard Codes
of Practice

Rural Sanitation in the
Tropics, Bulletin No. 8

Excreta Disposal for
Rural Areas and Small
Communities. World
Health Organisation
Monograph No. 39

Water Supply and Sewer-

age. Sector Working
Paper

143

35 cents per unit
17 cents per unit
14 cents per unit

33 cents per unit

Applicable to Security Forces installations with single
point bulk metering for all electricity consumption

* This is an abbreviated extract from SESCO "Schedule of
Tariffs for the Supply of Electrical Energy'" dated

London School
of Hygiene
and Tropical
Medicine

Washington
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