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1 Introduction

The provision of wastewater treatment facilitiesis as crucia as the provision of
water and electricity supply. Wastewater needs to be treated appropriately,
normally via a wastewater treatment plant (WWTP), before it is discharged to
drains, rivers and seas.

The discharge of inadequately treated wastewater may cause adverse mpacts
such as:

»  Water pollution

*  The spread of waterborne diseases
»  Aesthetic and odour nuisances

*  Depreciation in land value

» Decrease in tourism potential

Due to the environmental problems caused by the discharge of untreated
wastewater, a survey of wastewater treatment systems, particularly wastewater
treatment plants, applied in Sabah has been undertaken as one of the project
outputs under the State’'s Environmental Conservation Department - Capacity
Building (ECD-CAB) project. As a part of the overall project, this survey was
conducted in arder to map out the status of wastewater treatment in Sabah. This
will be useful for planning and managing future wastewater treatment system.

The survey reveals a need for improved planning, management and regulation
of operation and maintenance of wastewater treatment systems.

The Capacity Building project of the ECD is supported by the Danish Co-
operation for Environmental Development (DANCED), and is a collaboration
effort between the Malaysian and Danish governments.
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2 Wastewater management in Sabah

2.1  Wastewater treatment systems applied in Sabah
The wastewater treatment systems applied in Sabah can be grouped as follows:

Common wastewater treatment system

Individual wastewater treatment system (housing estates)
Individual wastewater treatment system (apartments)
Individual septic tanks

Sludge treatment.

Figure 2.1: lllustration of wastewater treatment system applied in Sabah
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2.1.1 Common wastewater treatment system

In the common wastewater treatment system, wastewater from buildings and
houses is collected via a common sewerage line, see Annex E. Two types of the
system are applied in Sabah:

Common collection and treatment. The collected wastewater will be channelled
into a WWTP. The WWTP used in Sabah to treat the wastewater from the
common wastewater system are simple oxidation ponds. Oxidation ponds have
been used because these ponds accommodate a high number of populations,
normally more than 5,000, adopts a simple biological treatment system that re-
quires minimum maintenance, and are cheap to construct compared to other
WWTP systems. An illustration of the oxidation pond system can be seen in
Annex E. The larger cities in Sabah like Kota Kinabalu, Sandakan, Lahad Datu
and Keningau use the common wastewater collection and treatment system for
their town centre and main residential areas. In Tawau, the common wastewater
collection and treatment system covers only part of the western urban areas.

Collection only. The collected wastewater is channelled directly into rivers and
seas. Papar, Semporna, Kudat, Tawau town centre and part of Sandakan are
utilising this systemfor their downtown areas.

2.1.2 Individual wastewater treatment system

Some housing estates that are not connected to the common wastewater treat-
ment system or common sewer lines have constructed their own WWTP that
collects and treats wastewater within the housing estates. The individual
WWTPs used in Sabah undertake a mechanical treatment of the wastewater. In
Sabah the most commonly used individual WWTP system used is Extended
Aeration, but also systems such as the Bio-Filters, Rotating Biological Contrac-
tor (RBC), Oxidation Ditchand Imhoff tanks are used, see Annex E.

Individual WWTPs for housing estates and apartments/condominium blocks
are constructed by the developers. Individual WWTPs for housing estates shall
%>-1 year after construction be handed over to and maintained by the respective
Local Authorities. Most apartment and condominium block developments,
however, have their own Management Corporation to manage the collection
and treatment of wastewater.

2.1.3 Individual septic tanks

Individual holding or septic tanks are being used mainly in the older and rural
residential areas. In this treatment system, solidsin the wastewater settle to the
bottom of the septic tank to form sludge leaving the fluid wastewater to over-
flow into drains. In order to function as treatment system, septic tanks have to
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be desludged regularly to prevent excessive build-up in the tank, over flow,
blockages and loss of the tank capacity. Individual septic tanks are maintained
by the respective owners. Desludging of the tanks can be carried out by local
authorities or private contractors as and when required by the owner. The
sludge is then normally disposed off into the common wastewater treatment
plants. Septic tank design isincluded in Annex E.

2.1.4 Sludge

Sludge is the solids that settle at the bottom of septic tanks or treatment ponds.
Sludge can be dried by pressing, sunning or burning and can then be processed
into manure. However, these processes are not carried out in Sabah due to the
absence of sludge treatment plants.

2.2  Wastewater administration and regulation

There are 24 administrative districts in Sabah, but only 22 local authorities, be-
cause Pitas and Kota Marudu share the same local authority while Tongod, a
newly -formed district, has yet to have its own local authority.

The 22 local authorities in Sabah can be divided into the following four types:
District councils covering 18 local aithorities in Sabah, City Hall covering
Kota Kinabalu, Municipal councils covering Tawau and Sandakan and Town
Board covering Kudat.

Figure 2.2 Sabah and the district boundaries
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221 Local authorities

The local authorities are the responsible authorities for providing urban services
including the treatment of wastewater in their respective districts. Thisisin line
with the Local Government Ordinance (LGO) 1961, which states that rates col-
lected by the local authorities from rateable properties may be prescribed for
“... the provision and maintenance of a system of removal of sewerage...”
[Section 83(b)]. This includes maintenance, repair works of sewerage pipelines,
pump stations, wastewater treatment plants, and desludging of individual septic
tanks services.

To further strengthen the roles and responsibilities of the local authorities
towards the provision of wastewater treatment services, sewerage by-laws can
be created. This is provided for in the LGO 1961, where local authorities have
the right to create by-laws (section 50). Kota Kinabalu City Hall (DBKK) is the
only known local authority to have developed a sewerage by-law.

With the exception of DBKK, all loca authorities have entrusted, through
construction and payment agreements, the task of planning and construction of
the common wastewater treatment system to the Public Works Department
(JKR). According to these agreements between JKR and the local authorities,
upon the completion of the building works, JKR is to hand over the common
wastewater treatment system to the local authorities for operation and mainte-
nance.

Most local authorities have, however, due to lack of manpower, skills and re-
sources, made agreements with JKR concerning the operation and maintenance
of the system. As such, JKR plays an important role in providing and operating
common wastewater treatment systems in Sabah

A "Guideline for Developers, Volume 4, Sewage Treatment Plants' was
published by the Federal Ministry of Housing and Local Government in 1995
to strengthen the responsibilities of LAs on the individuat WWTPs (housing
estates and apartment blocks). A second edition was issued in 1998. The main
purpose of the guideline is to facilitate design and construction of standardised
individual WWTPs and to assist in planning and designing of systems accept-
able to the regulatory authorities. The guideline covers among others planning
requirements, design requirements and effluent standards. For Development
Plans (DP) to be approved, the sewerage plans ncluding sewerage treatment
plants should comply with the requirements stipulated in the guideline.

2.2.2 KotaKinabalu City Hall (DBKK)

Although the Kota Kinabalu City Hall (DBKK) Enactment 1996 goverrs
DBKK, the LGO 1961 covers areas which are not covered by the DBKK En-
actment, which includes the provision of wastewater treatment services. DBKK
has developed its own sewerage treatment guidelines based on the National
Guidelines, which was put into force in 2000.
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Local plans

2.2.3 Federal and State responsibilities

The State does not have a specific law governing wastewater treatment. As
such, there is no State authority responsible for wastewater treatment. The
management of wastewater treatment services lies within the local authorities
based on the provision of the LGO 1961 and its by-laws.

The State Conservation of Environment Enactment (1996), which amongst oth-
ers deals with prohibiting or regulating any activity that may have significant
environmental impact on inland waters, can be used as a tool to manage
wastewater in the State.

The Federal Sewerage Services Act 1993 (Act 508) covers duties of the author-
ity responsible for the provision of wastewater treatment services, requirements
and approval of private and public sewerage systems, licensing, charges, collec-
tion of charges and penalties. However, because sewerage services are included
in the Concurrent List in the Ninth Schedule to the Federal Constitution, this
Act cannot be applied in Sabah. Wastewater treatment services remain the re-
sponsibility of the State.

The Federal Environmental Quality Act, 1974 (Act 127), athough not specific
on wastewater treatment services, has means to manage wastewater by regulat-
ing water pollution. This is further enhanced by the inclusion of the WWTP as
a prescribed activity under the Environmental Quality (Prescribed Activi-
ties)(Environmental Impact Assessment) Order, 1987 which requires an Envi-
ronmental Impact Assessment (EIA) report to be prepared prior to construction
of aWWTP.

2.3  Wastewater planning and financing

2.3.1 Planning
There is no master wastewater treatment plan for Sabah.

There are, however, various regiona studies, such as the comprehensive
development plan for Kota Kinabalu (includes Penampang), Sandakan and
Tawau. These plans, which include planning for sewerage, was prepared by
consultants for the State Ministry of Town and Country Development in the
early 1980s. Although the plans were meant to be statutory plans, they have,
due to financial constraints and political priorities, not been fully implemented.

Local plans, also statutory, amplify the policies and proposals of the
comprehensive development plans affecting its area and identify the designated
use of each land parcel and al factors influencing the parcel’s development.
The Town and Regional Planning Department are also preparing local plans for
districts that do not have a comprehensive development plan such as Papar,
Kudat, Kota Marudu, Tuaran, Ranau and Beluran. 26 local plans have been pre-
pared statewide with 10 being approved by the local authorities and 16 still in
draft form. Although sewerage lines are not clearly indicated, local dans n-
clude the positions and dimensions of sewage lagoons reserves.
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Development plans  Before development of individual housing estates or apartments can
commence, a permit in the form of an approved development plan has to be
issued by the local authorities. The development plan will include requirement
for treatment and discharge of wastewater.

2.3.2 Financing

The local authorities are responsible for financing construction of common
wastewater treatment systems and for operation and maintenance of individual
wastewater treatment systems.

The local authorities have two main sources of funds; one from the State budget
and the other through collection of rates. Since local authorities are under the
State Ministry of Local Government and Housing (MLGH), MLGH can allo-
cate budget to local authorities from the State budget. However, for DBKK,
since it is under the supervision of the Chief Minister of Sabah, its budget
comes from the State Budget through the Chief Ministers Department.

The Gazetting Rating Order states that between 2% and 7% of the collectable
rates should be allocated towards sewerage treatment services.

Indistricts where JKR constructs, operates and maintain the common wastewa-
ter treatment system JKR can allocate funds via the Federal Budget. However,
these funds cannot officially be used for operation and maintenance, since it is
Federal policy that WWTP is a privatised area, thus not eligible for Federal

funding.

Figure 2.3 Financial resources for common wastewater treatment systems

Federal
JKR budget
Investment — Agreements
-“J......_ State budget
) Rates col-
Operation and lection

maintenance

Construction of the ndividual wastewater treatment systems are financed by
the developers, while budgets for operation and maintenance of these come
from the local authorities.

Construction, operation and maintenance of the individual septic tank are fi-
nanced by the individual land owners.
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3 WWTP survey

3.1  Survey design

Initial meetings

Meetings were carried out and approval obtained from the Ministry of Local
Government and Housing, Ministry of Infrastructure Development and Public
Works Department (JKR) before the surveys was initiated. These meetings
were undertaken in October-November 201. From the meetings, it was de-
cided that the survey should only study WWTPs, which are operated and main-
tained by local authorities and JKR. This means that individual wastewater
treatment systems in apartment/condominium blocks and septic tank systems
are not covered by the survey.

Questionnaires
Questionnaires were prepared and sent by post to all 22 local authorities in No-
vember 2001. A sample of the questionnaires is shown in Annex A.

Detailed Survey
Four districts were selected for detailed survey:

« KotaKinabalu (West Coast)

e Penampang (West Coast)
« Tawau (East Coast)
* Keningau (Interior).

These four districts cover a total population of almost 1 million people
(935,612 (Census 2000) to be exact), or aimost 40 % of the total population of
Sabah of almost 2.5 million (2,449,389(Census 2000) to be exact). See Annex
B for population figures for each district in Sabah.

The detailed surveys were carried out between December 2001 and January
2002. During these survey, meetings were held with the local authorities of
Kota Kinabalu, Tawau, Penampang and Keningau. Meetings with JKR for Kota
Kinabalu (headquaters), Tawau and Keningau were also held. Penampang dis-
trict does not have a common wastewater treatment plant, and therefore either
no involvement of JKR. Site inspections were carried out after the meetings
with the respective local authorities (Kota Kinabalu, Penampang, Tawau and
Keningau). Most often, officers from the loal authorities accompanied the site
survey.
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Figure 3.1 Districts surveyed

— District Boundaries

‘ Districts surveyed

95 WWTPs in four districts were included in the on-site survey. All of these
were visited on-site and where observed and registered in relation to location
(GPS reading), layout (photos taken) and status of operation (marking).

The following criteria were used to determine the status of the WWTPs for the
survey (Refer also to Annex D):

e Inoperation: Inlet pumps in operation, energy consumption more than 25
kWh, drums rotating for the rotating biological contractors (RBC), visible
turbulence for the extended aeration and oxidation ditches, blowers wor k-
ing and spraying bar rotating for Imhoff tanks

* Inoperation, but inefficient: Inlet pumps working but drums are not rotat-
ing for the RBC, no visible turbulence for the extended aeration and oxida-
tion ditches, blowers stopped or spraying bar has stopped rotating

»  Out of operation: All of the above not in operation.
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General results and recommendations

General results

The surveys show that the total number of WWTPs in the four districts sur-
veyed is 95, which include 4 common WWTPs and 91 individual WWTPs.

4.1.1 General coverage

The 95 WWTP are designed to serve 31% of the population in these districts,
see Table 4.1 (column 4 /6). However, as 2/3, or 66 or the 95, o these WWTPs
are out of operation, only 16 % of the total population in these districts are ac-
tually covered by common or individual WWTPs, see Table 4.1 (column 5/ 6).

Table 4.1 Coverage of WWTPs under management of local authorities and JKR

District No. of WWTP Tota des- Total design Population

Com- Individ- | igncapacity | capacity of

mon ual (p.e) plantsin op-

eration (p.e.)

KK 2 32 171,252 79,312 354,153
Tawau 1 22 50,000 50,000 304,888
Keningau |1 0 9000 0 145,762
Penampang | O 37 33,183 15,830 130,809
Total 4 91 263,435 145,142 935,612

4.1.2 General operational status
In the four districts surveyed, it was found that (see also Table 4.1):

67 %, or two out of three, of all WWTPs was out of operation

21 %, or onein five, of al WWTPs was in operation, but working ineffi-
ciently

12 %, or one in ten, of all WWTP, was in operation

50 % of the common WWTP was in operation and working as planned
8 % of the individual WWTP was in operation and working as planned.
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Table 4.0Operational status of WWTPs under management of local authorities

and JKR

Com- mon Indi- vidual Total

In -gffc | Out In -effc Qut | In -effc_ | Out
KK 2 - - 3 5 24 5 5 24
Pen. |- - - 3 - 34 3 - 34
Taw. | - 1 - 1 14 7 1 15 7
Ken. |- - 1 - - - - - 1
Total | 2 1 1 7 19 65 9 20 66

It is assessed, that the same picture can be seen in other districts in the State.

In general, data and information on the operational status of existing WWTPs
are not available. Neither flow data, nor discharge quality data, are collected by
the local authorities or KR. This means that there is no information available
on the effectiveness of the WWTPs, the quantities treated or the coverage of
population serviced. Some of the data presented in this report, especially data
on coverage, therefore also have to be regarded as approximate data. For calcu-
lation of flow data, which is essential for operation and maintenance, see An-
nex C.

4.1.3 Operational status for common WWTPs

Generaly, all common WWTPs are poorly maintained. Thisis visibly indicated
by uncut grass around the oxidation ponds. Being manned nadequately and
often deserted, the problem is further exacerbated with the continuous trespass-
ing by the local community, exposing the operational buildings to vandalism.
For instance, the meters for the flow measurements are either damaged or miss-
ing. Manuals for operation and maintenance are norrexisting or unavailable.
Records such as the design capacity and year of implementation are either not
documented or un-obtainable. This hampers the proper assessment of the exist-
ing wastewater treatment system thus affecting future planning.

Nonetheless, the pumps, pumping sewerage in the drains to the WWTP, are
often working which this is considered by the local authorities vital to allow the
wastewater to flow into the ponds and to minimise blockage and overspill of
wastewater into the streets and monsoon drains (and thereby also reducing
complaints). As, such most of the common wastewater treatment system is can-
sidered in operation, but very inefficient. They are considered inefficient, firstly
because they operate by using the most simple treatment system of all (they are
just a hole in ground allowing solids to settle and liquid to evaporate) using not
even aeration equipment (like the ones seen in prawn farming ponds), which
would increase the efficient considerably, secondly because, as there is no or
seldom removal of sludge, after a certain period, the actual treatment effect of
the oxidation ponds are considerably reduced, sometimes to a degree that no
treatment happens, because the wastewater just passes quickly through.
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Most of the common wastewater lines are old and need to be repaired or re-
placed. Some have been damaged and not repaired after roadwork pr ojects have
been compl eted.

Samples and analysis of inflow and discharged wastewater were not taken in
any of the districts included in the survey indicating lack of enforcement or
adequate legidation. The absence of expertise and facilities to carry out sam-
pling on effluent discharge further exacerbate this problem.

In several urban areas in the surveyed towns of Kota Kinabalu, Penampang,
Tawau and Keningau there is no wastewater treatment at all. Although waste-
water is collected through a common wastewater line, the wastewater is dis-
charged directly into the river or sea.

In some cities, like for example Papar and Sipitang, there is no wastewater
treatment at al, only collection and discharge.

Photo 4.1 Keningau oxidation pond. Operation building vandalised
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Photo 4. 2 Keningau oxidation pond. Stagnant water
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Photo 4.3 Kinabutan oxidation pond, Tawau. Operation building vandalised
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Photo 4.4 Kinabutan oxidation pond, Tawau

4.1.4 Operational status for individual WWTPs

Almost al of the private WWTPs are out of operation. In most cases equipment
is broken down, dismantled or vandalised. If equipment is present, it is most
often switched off, probably to save power. The general pictureis that no turlbu-
lence can be seen in the extended aeration or the oxidation ditches treatment
systems, none of the drums is rotating in the RBC system and the rotating
spraying bar for the Imhoff tanks has stopped. Only some of the new bio-filters
system was seen in operation, maybe because they were just recently put into
operation. No desludging activity is carried out (indicated by te untouched
grass at the sludge drying beds). Discharged wastewater is blackish in colour
and has a foul smell. Only the pumps are in operation and this only when it is
necessary to get rid of the wastewater. Most often the wastewater bypasses the
system and is discharged straight into the drains, rivers and sea.

The resulting overall treatment efficiency of the individual WWTPs is therefore
regarded as very low, if any. Adding to this are nuisances due to foul smell and
mosquitoes due to malfunctioning WWTPs, which is especially crucial for in-
dividual WWTPs as most of these are located in side housing estate areas.

The general impression is that individual WWTPs are left unattended immedi-
ately after they are handed over to the local authorities.
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Photo 4.5 Taman Khidmat, Kota Kinabalu. RBC system. Drums have stopped
rotating. Abandoned
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Photo 4.6 Kepayan Ridge, Kota Kinabalu. Extended aeration system. No visible
turbulence. Black water.
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Photo 4.7 Taman Permai. Extended aeration, Kota Kinabalu. Although inlet
pumps still working, no visible turbulence

Photo 4.8 King Fisher Park oxidation ditch, Kota Kinabalu. Broken down ma-
chinery and black stagnant wastewater in ditch. No visible turbulence
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Photo 4.9 King Fisher Park oxidation ditch, Kota Kinabalu. Unused sludge
drying bed. Converted to vegetable growing compound

Photo 4.10 Taman Indah Permai bio-filter system, Kota Kinabalu. Water
spraying but bar not rotating
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Photo 4.11 Penampang Town. Extended aeration. No visible turbulence. Stag-
nant wastewater

Photo 4.12 Leeka Industrial Estate extended aeration, Tawau. No visible turbu-
lence. Stagnant black oily wastewater



Wastewater Treatment in Sabah 19

Photo 4.13 Taman Muhibbah extended aeration, Tawau. Although inlet pumps
working, no visible turbulence

Photo 4.14 Taman Silver/Semarak Oxidation pond, Tawau. Operation building
abandoned
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415 Septic tanks

It was found, that septic tank sludge either are not emptied or only emptied in
case of clogging. If septic tanks are not emptied, they will after a certain period,
the treatment effect will be considerably reduced or they will have no treatment
effect at all, because wastewater will have no time to settle. Often land owners
are allowing wastewater from the septic tank overflow into the drains. There is
no rules that requires septic tanks to be desludged.

4.1.6 Sludge treatment

There is no sludge treatment facility in Sabah. In Tawau the construction of
sludge drying bed is made compulsory for each individual WWTP. However,
the usage of these or the resulting dried sludge is unclear.

4.1.7 Questionnaire results

Out of the 22 local authorities, six authorities (Lahad Datu, Tuaran, Kinabatan-
gan, Ranau, Papar and Tenom) responded to the questionnaires. However, Tu-
aran and Kinabatangan did not fill in the questionnaire; Kinabatangan because
they do not have any wastewater treatment facility, and Tuaran because they
stated that the local authority was not in charge of the WWTP.

Table 4.3 Wastewater treatment plants —capacity - based on questionnaire

District No. of WWTP Total design | Total de- Population
Com+ Indi- capacity sign capac-
mon vividual | (p-e) ity of plants
in operation
(p-e)
Lahad Datu 1 9 39,810 N.A. 156,059
Tuaran 1 0 5,000 N.A 82,212
Kinabatangan | O 0 0 0 86,783
Tenom 1 4 3,500 2,000 46,202
Papar 0 8 - - 86,649
Ranau 1 0 7,000 N.A. 70,649

Table 4.4 WWTP —oper ation and maintenance - based on questionnaire

District Total budget | Staff No. of No. out | Analysis of
RM WWTP | of op- flow/discharge
eration

Lahad Datu | 60,000 3 10 5 No

Tuaran - - - - -
Kinabatangan | - - - - -

Tenom 150,000 7 5 2 No

Papar - - 8 2 -

Ranau 40,000 - 1 0 No
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4.2 Recommendations

4.2.1 Wastewater Treatment System

Two conclusions, based on actual situation characteristics (not theoretical tech-
nical assumptions for effectiveness), concerning the different wastewater treat-
ment systems can be drawn from the survey:

* The common wastewater treatment system is preferred to the individual
wastewater treatment systems, because the common system caters for a
huge number of populations and at the same time relief the local authori-
ties from the responsibilities of maintaining dozens of individual WWTPs,
using different treatment technologies, within their jurisdiction. The com-
mon systems are furthermore easier to maintain compared to the problems
of maintaining the individual treatment systems that requires larger amount
of local district manpower, expertise and financial resources to maintain

» Theoxidation pond is preferred, despite adopting simple biologically treat-
ment which is less efficient than the mechanical system, and despite
requiring larger land area for operation, because oxidation ponds requires
minimal maintenance and are thus cheaper and easier to maintain and the
hot climate expedites the treatment processes making the oxidation pond
suitable to the local climate.

The ideal solution for treatment systems in Sabah is therefore, at the moment,
to establish, for each town, common systems with the oxidation pond as the
treatment system. However, the setback of the common wastewater treatment
system isthat it requiresinitial capital costs from the Government.

4.2.2 Administration and legislation

The following conclusions concerning administration and legislation can be
drawn from the survey:

» The appropriate authority for operation and maintenance of the wastewa-
ter treatment systems is the local authorities, despite the fact that lack of
funding and expertise continue to hinder the local authorities in efficiently
to operate and maintain wastewater treatment systems in Sabah

* Thereis aneed for a policy that hinders the continued ineffective develop-
ment, and breakdown, of individual wastewater treatment plants. These
wasted resources — a 1,000 pe individual wastewater treatment plant
amounts to approximately RM 2-300,000 resulting at present to a total 1oss
of more than RM 20 million for the 4 districts surveyed — could be better
used to expand, upgrade, operate and maintain the common connections
and WWTPs

» Thereis a need for better and more detailed regulations or common by-
laws covering all districts. These should for example outline the require-
ments and obligations for the local authorities in operating and maintaining



Wastewater Treatment in Sabah

the wastewater treatment systems aready established. Issues such as dis-
charge location, inspection and enforcement, failure to operate and main-
tain, monitoring and analysis of discharged wastewater, disposals and han-
dling of sludge, are all issues presently not given due consideration

There is a need for a authority on the State level to set general policies and
regulations for administration and control of environmental impact of gen-
erated wastewater.

4.2.3 Planning and finance

The following conclusions concerning planning and finance can be drawn from
the survey:

There is a need for a Sabah Wastewater Masterplan outlining preferred
treatment systemsto be applied, prioritising areas for investment statewide
and outlined modes for financing, operation and maintenance. There is a
need to look forward

There is a need to utilise existing budget more efficiently. The local ar
thorities have substantial budgets for operation and maintenance of waste-
water treatment system through the collection of the rate assessment and
distribution of funds as indicated by the Gazetting Rating Order. However,
operation and maintenance of wastewater treatment systems is often given
low priority, depriving operation and maintenance of the funds that could
actually be utilised.
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Common WWTP

Individual WWTP

5 District results

51 District of Kota Kinabalu

Kota Kinabalu, the State Capital of Sabah, is the biggest town in Sabah. It is
located on the west coast of Sabah and has a total population of 354,334 in
2000 (Department of Statistics, Census 2000) in an area of 314 Sg. Km. The
Kota Kinabalu City Hall (DBKK) is the local authority since Kota Kinabalu
was declared a City on February 2, 2000.

5.1.1 System description and evaluation

There are two common WWTPs in Kota Kinabalu; one is connected to the
Likas wastewater lagoon, the other to the Kinamount oxidation pond. The Likas
lagoon is the biggest WWTP in Sabah with a design capacity of 60,000 popula-
tion equivalent (pe). The pump station is in operation.

The Kinamount oxidation pond is temporarily closed and will be replaced by a
SBR system increasing the design capacity to 65,000 from 45,000. Besides
serving Kota Kinabalu, the Kinamount oxidation pond serves 18 residential ar-
eas in Penampang district: Taman Delima, Taman Nosoob, Taman Hiburan
Phase 1, Towering Heights, Taman Golf Garden, Taman Rodamas, Taman
Parkway, Taman Mewah, Taman Towering Industrial Centre, Taman Friendly
Baru, KCK Garden, Taman Hing, Pekan Koidupan (Servey Hypermarket area),
Taman Resevoir Garden Taman Delima Phase 1 & 2, Taman Baginda, Taman
Oriental, Taman For Get Me Not, Taman Tosaraya.

As of January 2002, 32 individual WWTPs were under the responsibility of
DBKK. These covers Kolombong, northern Kota Kinabalu and Kepayan areas.
Out of these 32 individual WWTPs, eight WWTPs are maintained and in opera-
tion.

Furthermore, according to officers from DBKK, there two are WWTPs in @-
eration, but not handed over to DBKK, namely Taman Mansiang at Menggatal
and Taman Iramanis at Kolombong, and less than 20 individual WWTPs, cov-
ering apartment/condominium blocks, which are maintained by the respective
apartment Management Corporation. These are not included in the survey.
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Figure 5.1 Common and individual wastewater systemsin Kota Kinabalu
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The following status for individual WWTPs in Kota Kinabalu can be made:

Table 5.1 Satus of Individual WWTPs in Kota Kinabalu

DBKK

Status of WWTP Number Design capacity
(P.E)
WWTPs (housing estates) maintained by | 32 66,252

WWTPs (housing estates) privately main- | 2
tained (not handed over to DBKK)

Approx. 2,000*

WWTP (apartments) privately maintained | Less than 20

Approx. 20,000*

Total Approx. 54

Approx. 88,252

* Based on assumption that 1 WWTP has an average design capacity of 1,000 P.E.

Table 5.2 Kota Kinabalu — Evaluation of common WMWTP

N | Name of WWTP | Design ca- Treatment type Evaluation
pacity (p.e.)
1 | Likas (Inanam) 60,000 Oxidation pond In operation
2 | Luyang Upgrading to | Construction of a | Temporarily out
Kinamount 65,000 Sequencing Batch | of operation. New
Reactor (SBR) WWTPisbeing
constructed
Total 125,000
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Table 5.3 Kota Kinabalu — Evaluation of individual WWTP

N | Name of WWTP Design | Treatment type Evaluation
capacity

1 | Kepayan 8,574 Oxidation pond Out of operation

2 | KualaMenggatal 2,000 Oxidation pond In operation, but
inefficient

3 | Kian Yap Industrial 500 Extended aeration | In operation

4 | Delta 5.5, Kolombong | 600 RBC Out of operation

5 | Kolombong Industrial | 1692 Extended aeration | Out of operation

6. | Nelly 4160 Extended aeration | In operation, but
inefficient

7 | BDC 5000 Imhoff tank Out of operation

8 | Sedco 1 5000 Imhoff tank Out of operation

9 | Kolombong 600 Extended Out of operation

10 | Dai Ming Baru 1800 Extended aeration | Out of operation

11 | Sinar Light Industrial | 384 Extended aeration | Out of operation

12 | Daita Development 1,244 Extended aeration | Out of operation

13 | Judy 200 RBC Out of operation

14 | Seri Kemajuan I/ 11 400 Extended aeration | Out of operation

15 | Syn Fah 270 RBC Out of operation

16 | Wijaya Park 1000 Oxidation ditch | Out of operation

17 | Menggatal New 1500 Extended aeration | Out of operation

Township

18 | Sepanggar 2000 Extended aeration | In operation, but
inefficient

19 | Tebobon 500 Extended aeration | Out of operation

20 | Teluk Likas 270 Out of operation

21 | King Fisher I/ 11 1200 Oxidation ditch | Out of operation

22 | View Point 1000 Extended aeration | Out of operation

23 | Khidmat 2100 RBC Out of operation

24 | Kemajuan Likas 1158 Extended aeration | Out of operation

25 | RiaPhase 1 Ring Rd 1342 In operation

26 | Bukit Keramat, Tuaran | 3000 Extended aeration | Out of operation

27 | BungaRaa 1A/ 1B 2346 Extended aeration | Out of operation

28 | Hiong Tiong Ind. 1000 Bio-filters In operation

29 | Seri Baru Menggatal 2310 Extended aeration | In operation, but
inefficient

30 | LCH Phase 18 & 19 6000 Extended aeration | In operation, but
inefficient

31 | Kepayan Ridge Ph. 9 | 5682 Extended aeration | Out of operation

32 | Austral Ph 11, 13 & 14 | 1420 Extended aeration | Out of operation

Total 66,252
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5.1.2 Administration and regulations

DBKK is responsible for operation and maintenance of the 34 common and
individual WWTPs under its rating area. The Federal and State environmental
laws, LGO 1961, sewerage by-laws, building by-laws, comprehensive devel-
opment plan local plans, development guidelines and the sewerage develop-
ment guidelines guide DBKK in maintaining the wastewater treatment services.
It is, however, unclear who should issue fines and or pay for malfunctioning
WWTPs.

The wastewater services are under the Engineering Department of DBKK.
There is, however, no monitoring on the effluent discharge.

DBKK and one contractor carry out the desludging of septic tanks at a minimun
fee of RM100 and above based on the size and quantity of dudge removed.
DBKK has only one desludging equipment. The sludge is disposed off at the
Likas lagoon at no cost. There is no sludge treatment facility. DBKK discour-
ages, for health reasons, the use of septic tanks for future developments.

5.1.3 Planning and finance

DBKK is aiming for a common wastewater treatment system. As such, DBKK
attempts to have new devel opments connected to the main common sewer grid.
Where a centralised connection is not possible, the construction of an individ-
ual WWTP is a standard requirement. The role of DBKK is to ensure that these
WWTPs abide by the guidelines before granting approval to the development
plans. However, the WWTP will only be operated and maintained by the de-
veloper concerned for a duration of 12 months; after this period the WWTP will
be handed over to the DBKK for operation and maintenance. A standard re-
quirement of one WWTP for every 30 houses is adopted.

Funding for the operation and maintenance of the WWTP amounts to approxi-
mately RM 200, 000 per month. These funds are entirely from the rating collec-
tion based on the Gazetting Rating Order, whereby 7% of the collectable rates
go towards sewerage treatment services.

For newly developed areas, such as Menggatal, Telipok and Sepangar, only 2%
of the collectable rates are set aside for wastewater treatment services. How-
ever, most of these funds are spent for repair works.
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Individual WWTP

5.2 District of Penampang

Penampang is located on the west coast of Sabah. The district, which includes
Putatan sub-district, has an area of 514 sg. km with a total population of
130,809 Qepartment of Satistics, Census 2000). The Penampang District
Council isthe local authority of the district.

5.2.1 System description and evaluation

Penampang does not have a common WWTP, but relies on the individual
WWTPs built by the respective developers. 18 housing estate areas near the
borders of DBKK are connected to the Kinamount axidation pond, which is
maintained by DBKK (Refer to 3.3). The District Council has earlier made a
proposal to build an oxidation pond at Kg. Kodundungan. However, the local
community in the area protested, and the plan was put on hold.

There are 37 individual WWTPs maintained by the District Council, most of
which are using the extended aeration system. All of the extended aeration sys-
tems, except one, are out of operation. The only extended aeration in operation
isat Taman Pasir Putih, which was completed about two years ago.

There are two Rotating Biological Contactor (RBC) systems, which both are
also out of operation; one at Taman Olivia, which is currently being converted
to extended aeration, and one at Taman Kendara, which is abandoned. The two
biofilters at Beverly Hillsis in operation.

Furthermore, according to officers from the District Council, there are six indi-
vidual WWTPs in the District, which either have not been handed over or is not
under the responsibilities of the Local Council; (i) Taman Somerset WWTP is
outside the rating area, (i) Taman Selesa Court, Taman Masjaya, Putatan
Square and the Prison Department have not been handed over to the Local
Council, and (iii) Taman Sung Kiong is under DBKK’sjurisdiction. Of these
it is known that two are in operation, namely Putatan Square and the Prison
Department quarters which both used biofilters.

The discharge points of al the individual WWTPs are into monsoon drains.

Table 5.4 — Satus of Individual WWTPs in Penampang

Status of WWTP No Design capacity (pe)
WWTPs under District Council 37 33,183
WWTPs (housing estates) privately main- 4 Approx. 4,000*
tained (not handed over to District Council)

WWTP (housing estates) outside rating area 2 Approx. 2,000*
Total 43 Approx. 39,183

* Based on assumption that 1 WWTP has an average design capacity of 1,000 P.E.
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Figure 5.2 Penampang wastewater treatment plants
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Table 5.5 Penampang — Status of individual WWTPs

29

N [Name of WWTP Design | Treatment type Evaluation
capacity
1 Taman Rainfield 550 Extended aeration | Out of operation
2 Taman Deluxe 80 Extended aeration | Out of operation
3 *Taman Kepayan Ph 1 1260 | Extended aeration | Out of operation
4 Taman Cemerlang 75 Extended aeration | Out of operation
5 Taman Graceland 545 Extended aeration | Out of operation
6 Fu Guan Light Ph 1/ 2 200 Extended aeration | Out of operation
7 Taman Union Ph 1/ 2 570 Extended aeration | Out of operation
8 Taman FriendshipPh 2 145 Extended aeration | Out of operation
9 Taman Donggongon 885 Extended aeration | Out of operation
10 | Taman OliviaPh 1/ 2 710 RBC Out of operation
Upgrading
11 | Taman Bulan 180 RBC Out of operation
12 | Taman Nice 495 Extended aeration | Out of operation
13 | Taman BDC Hungab 140 | Closed mechani- | Out of operation
cal /underground
14 | Grand Industrial 1 & 2 245 Extended aeration | Out of operation
15 | Taman Puluduk 595 Closed mechani- | Out of operation
cal /underground
16 | Taman KendaraPhl/ 2| 2275 | RBC Out of operation
17 | Taman Pasir PutihPh 1 | 1370 | Extended aeration | In operation
18 | **Beverly Hills, Ph 1 15830 | Biofilters In operation
19 | Beverly Hills, Ph. 5 Bio-filters In operation
20 | TamanKemayanPh 1/2 665 Extended aeration | Out of operation
21 | H.SK Industrial Ph. 1 445 Extended aeration | Out of operation
22 | H.SK Industrial Ph. 2 Extended aeration | Out of operation
23 | WKCC 400 Closed mechani- | Out of operation
cal / underground
24 | Majukota Light Centre 215 Extended aeration | Out of operation
25 | Taman Sindo Ph. 1/ 2 435 Extended aeration | Out of operation
26 | Taman Darius 275 Extended aeration | Out of operation
27 | Taman Bersatu Ph. 1 1460 | Extended aeration | Out of operation
28. | Taman Bersatu Ph. 4 365 Extended aeration | Out of operation
29 | Taman Park 175 Extended aeration | Out of operation
30 | Taman Petagas 200 Extended aeration | Out of operation
31 | Taman FriendshipPh 1 | 1045 | Extended aeration | Out of operation
32 | Taman FriendshipPh 3 Extended aeration | Out of operation
33 | PekanDonggongon 1/2 353 Extended aeration | Out of operation
34 | Taman Sahabat 390 Extended aeration | Out of operation
35 | Taman Starland 195 Closed mechani- | Out of operation
cal / underground
36 | Taman Harapan 280 Extended aeration | Out of operation
37 | Taman Kohizan 135 Extended aeration | Out of operation
Total 33,183

Notes: * WWTP located at Ph. | catersfor Ph. I1, ** Population equivalent (p.e) refers to the number
of units (x 5) at Beverly Hills Plaza, B. Hills Apartments, Apartment Ph. 3, 3A, 3B and 2A.
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5.2.2 Administration and regulations

The maintenance of all the WWTPs is the responsibilities of the District Coun-
cil. However, operation and maintenance of 11 of the 32 WWTPs have been
contracted out to Asal Maju General Contractor, a contractor appointed by the
District Council.

Developers are required to hand over the individual WWTP to the District
Council six months after approval of the Development Plan (received OC).
However, as mentioned above, at least 4 WWTPs have not been handed over to
the District Council. In that case, the residents are excluded from paying sewer-
age assessment to the Council.

The Engineering Section of the District Council, which includes six general
workers and one engineer, and the appointed contractor, performs operation
and maintenance of the individual WWTPs. The task, as described by the
District Council, includes inspection on a daily basis to al WWTPs in the dis-
trict besides responding to public complaints. The District Council is guided by
building by-laws in the operation and maintenance of these plants.

No analysis of the quality of the discharged wastewater has been undertaken
and no inlet flows are registered. It is also unclear whether any fine should be
issued for malfunctioned WWTPs and to whom it should be addressed.

5.2.3 Planning and finance

The budget for maintaining the WWTPs is included in the annual assessment
(Value of a unit building/house) where 3% is allocated for wastewater treat-
ment services. No alocation is received from the Ministry of Local Govern-
ment and Housing or from the State budget.

The budget for year 2002 is RM603.000 and RM413.000 for 2001. The
breakdown of the budgets is as follows:

Table 5.6. Budget allocations in Penampang District

ltems/Year 2001 2002
Privatisation RM 263,000 RM 328, 800
Electric bills RM 100,000 RM 200,000
Maintenance RM 50,000 RM 75,000
Total RM 413,000 RM 603,800

However, the budget allocated is reported insufficient as new parts, bills and
grass cutting still need to be paid. A larger budget was allocated for 2002, be-
cause of the increased number of WWTPs and pumps to be serviced and re-
placed as well asto cover previous years electricity bills and maintenance work
debts.
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5.3 District of Tawau

Tawau is located on the southeast coast of Sabah. The btal population is
304,888 (Department of Satistics, Census 2000) in an area of 5,994 sg. km.
The Tawau Municipal Council isthe Local Authority.

5.3.1 System description and evaluation

Common WWTP One common WWTP is operated in Tawau This WWTP covers mainly the
eastern side of Tawau along Apas Road to approximately Mile 4 is an oxida-
tion pond with a design capacity of 50,000 population equivalent and is located
at Kinabutan. Although the operation building at the site is vandalised and out
of function, the main pumps along Jalan Apas is being operated with power
consumption of approximately 14,000kWh a month, and as such, the Kinabutan
oxidation pond are considered operational but with low efficiency.

Individual WWTP Currently, they are 22 individual WWTPs managed by the Municipal Council,
which covers mostly the northern part of Tawau. More than half of the 22 indi-
vidual WWTP are in operation but at low efficiency. The WWTP at Taman
Shangrilais planned to be dismantled and instead be connected to the common
sewerage line and WWTP.

Furthermore, according to officers from the Municipal Council, there are one
WWTP that has not handed over to the Municipal Council, namely Taman
Wawasan, and less than 5 individua WWTPs, covering apart-
ment/condominium blocks, which are maintained by the respective apartment
Management Corporation. These are not included in the on-site survey.

The following overall status for individual WWTPs in Tawau can therefore be
made:

Table 5.7 Satus of Individual WWTPsin Tawau

Status of WWTP Number Design capac-
ity (P.E)

WWTPs under MPT 22 33,183

WWTPs (housing estates) privately main- 1 Approx. 1,000*

tained (not handed over to the Municipa

Council)

WWTP (apartments) privately maintained Lessthan 5 | Approx. 5,000*

Total 43 Approx. 39,183

* Based on assumption that 1 WWTP has an average design capacity of 1,000 P.E.
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Figure 5.3 Common and individual wastewater treatment plants in Tawau
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Table 5.8 Evaluation of common WAWTP in Tawau

No. [ Name of WWTP Design | Treatment type Evaluation
capacity
(p.e)

1 Kinabutan stabili- | 50,000 Oxidation pond In operation, but
sation pond inefficient

Total 50,000
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Table 5.9 Satus of individual WWTPs in Tawau

N | Name of WWTP Design Treatment type | Evaluation
capacity
(p-e)

1 | Perindustr. HuaDat | N.A. Extended aeration | Out of operation

2 | Taman Gembira N.A. Extended aeration | In operation

3 | Taman Shangrila N.A. Extended aeration | Out of operation,
planned connected
to common wwtp

4 | Amanah Park N.A. Extended aeration | In operation, but
inefficient

5 | Muhibbah Bal Il N.A. Extended aeration | In operation, but
inefficient

6 | Taman KuharaJaya | N.A. Extended aeration | In operation, but
inefficient

7 | Taman King Fook N.A. Extended aeration | In operation, but
inefficient

8. | Taman Air Panas N.A. Extended aeration | In operation, but
inefficient

9 | LPPBLCFlat N.A. Extended aeration | Out of operation

10 | Taman Melati N.A. Extended aeration | Out of operation

11 | LeekaLight N.A. Extended aeration | Out of operation

12 | Taman Silver N.A. Oxidation pond Out of operation

13 | Taman Rialll N.A. Extended aeration | In operation, but
inefficient

14 | Taman Pasadena N.A. Extended aeration | In operation, but
inefficient

15 | Taman Ria9 N.A. Extended aeration | In operation, but
inefficient

16 | Taman Hot Spring | N.A. Imhoff tank In operation, but

Jaya inefficient

17 | Taman DaHua 2 N.A. Extended aeration | In operation, but
inefficient

18 | Taman Ria 6 N.A. Extended aeration | In operation, but
inefficient

19 | Taman Riall N.A. Extended aeration | In operation, but
inefficient

20 | Taman Ria 8 N.A. Imhoff tank In operation, but
inefficient

21 | Bukit Bintang N.A. Extended aeration | In operation, but
inefficient

22 | Taman Semarak N.A. Imhoff tank Out of operation

Total
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5.3.2 Administration and regulations

The Municipal Council is responsible for operation and maintenance of the 22
individual WWTPs. The common WWTP is maintained by JKR.

Developers usually operate and maintain individual WWTPs for six months
before handing the WWTP over to the Municipal Council. However, the Mu-
nicipal Council is in the process of extending this rule to one year, and is ce-
veloping standards for construction, operation and maintenance the developers
have to comply with before handing over the WWTP to the Municipal Council.
Presently the Municipal Council requires that each WWTP comes with a sludge
drying bed. It is unclear who should issue fines and pay for malfunctioning
WWTPs. Vandalism of WWTP is reported to be a big problem. Lack of records
on the WWTP is a main obstacle in preparing a complete information database
for the WWTP in Tawau.

Compliance monitoring is done by the Engineering Section in the Municipal
Council. However, there is no monitoring on the effluent discharge.

The Municipal Council allows the use of septic tanks, and has two contractors
to perform the desludging works. The Municipal Council has one desludging
equipment. The sludge is disposed off at the Kinabutan oxidation pond.

5.3.3 Planning and finance

The Municipal Council has a budget of RM280,000 per year for the mainte-
nance of wastewater treatment services. This budget comes from the 5% of the
collectable rates for wastewater treatment services based on the Gazzetting Rat-
ing Order. However, according to the Municipal Council officers, the amount is
insufficient to cover costs for maintenance and repair work.
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5.4  District of Keningau

The district of Keningau is located in the interior of Sabah and it is the biggest
town in the region. The total population of the district is 145, 762 people (Cen-
sus 2000) in area of 3,717 sq. km. The Keningau District Council is the local
authority for the district.

541 System Description

There is one common WWTP in the district and no individual WWTP in Ken-
ingau is maintained by the District Council. The common WWTP covers the
whole town, including the hospital and the housing areas in its vicinity, and is
the responsibility of the District Council. All sewage within these areas is
channelled to the common oxidation pond south of the town near Taman Ling-
kudau and Kampung Lingkudau Bawah. The oxidation pond has a design ca-
pacity of 9,000 population equivalent and was commissioned in 1979. The total
area is 10 acres, but only about 5 acres has been utilised to build the oxidation
pond.

It was found that the pump is missing and no operation or maintenance could
be seen in relation to the oxidation pond. The surrounding area is overgrown
with grass and bushes, and squatters are staying near the pond. The final dis-
charge point from the pond flows to Sungai Pegalan. The pond was reported to
be desludged approximately every 10 years.

Figure 5.4 Common waster treatment plant in Keningau
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Table 5.10 Status of wastewater treatment in Keningau

No. | Name of WWTP Design | Treatment type Status
capacity
(p.e)
1 Oxidation pond 9000 Oxidation pond Out of operation
Total 9,000

5.4.2 Administration and Regulations

JKR operates and maintains the common wastewater treatment system in Ken-
ingau, while the District Council monitors and manages complaints. If residents
in Keningau District encounter problems regarding their sewage pipe (private
house), shop lots 5 main hole or desludging of their individual septic tank, the
residents will contact the District Council, whereafter the District Council will
hand over the requirements to JKR. If repair works or the like is needed, JKR
will use contractors.

A reported problem is the small District Council rating area, which means that
most of the housing estates are not within the District Council rating area. The
District Council is planning to increase the rating area from 586 acres to 3900
acres. Septic tanks are widely used among the residents and are managed by the
owners

Two health inspectors from the District Council and two JKR dficers (exclud-
ing the JKR District Engineer) are involved in the operation and maintenance
of the common wastewater treatment system in Keningau.

Analyses on the water quality of discharged wastewater were undertaken by the
JKR headquarters in 2001.

5.4.3 Planning and Finance

The District Council pays JKR a certain amount (2% of the collectable rates)
for operation and maintenance of the common wastewater treatment system.
This amount does, however, not cover al costs borne by JKR. Approximately
RM180, 000 has been spent for operation and maintenance in 2000 and
RM350, 000 in 2001; the main expenditures being desludging of septic tanks,
unclogging manholes and sewage pipes, fencing of the oxidation pond and
payments to contractors.
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ANNEX A

Questionnaire samples -1

Sabah Wastewater Survey - FORM 1

Name of District:

Contact Person
Name:

No. Tel:

Total Population in District:

Relevant Department:

Total Budget (Ringgit/yr):
Staff (persons):

Wastewater Treatment Plants (WWTP's) (nos.):

Total population connected to WWTP's (nos.):

Have wastewater analyses been executed in year 2001? (yes/no):

Haveinlet flowsto WWTP's been registered in year 2001? (yes/no):

Please, indicate on a map:

A. Location of WWTP's
B. Final discharge point to receiving waters (watercourses, rivers and sea)
C. Sewage catchment area for each WWTP

Please, enclose:
D. List of wastewater related by-laws and submit a copy of the by-laws

Date: Signature:
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I nformation about Individual WWTP's— FORM 2

If

requested information is not available, please write "N.A."

Questionnaire samples -2

1Name of WWTP

2L ocation

30rganisation

3,1Responsible Administrative Body

3,20wner (Who Pays Operator)

3,30perator

4History
4,1Y ear of Commissioning (and Major Rehabilitations)

4,2\Who constructed the WWTP

5Typeof Treatment (1, 2, or 3) *

6Design Criteria
6,1Design Load (p.e. or I/s)

6,2Effluent Requirements (Standard A or B)

7Actual Situation

7,1"In" or "Out" of Operation

7,2Manning (h/day)

7,3Total Power Consumption, Daily Average (kWh/day)

*

Date:

1: Mechanical Treatment, i.e. screen, grit removal and primary sedimentation.

2: Simple Biological Treatment, i.e. no or few mechanical installations, e.g. waste stabilisation ponds
3: Advanced Biological Treatment, i.e. many mechanical installations

Signature:
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ANNEX B
Population of Sabah by District 1980-2000

Average Annual growth

Population rate (20)
1980 1991 2000 1980-1991 1991-2000
SABAH 929,299 1,734,685 2,449,389 5.67 3.83
Tawau 113,708 244,728 304,888 6.97 2.44
Lahad Datu * 39,262 118,096 156,059 10.01 3.1
Semporna 52,215 91,828 108,236 5.13 1.83
Sandakan 113,496 222,817 347,334 6.13 4.93
Kinabatangan * 14,683 45,746 86,783 10.33 7.11
Beluran 30,066 54,539 70,900 5.41 2.92
Kota Kinabalu 108,725 209,175 354,153 5.95 5.85
Ranau 28,047 49,358 70,649 5.14 3.98
Kota Belud 45,503 58,259 72,337 2.25 2.4
Tuaran 48,374 63,995 82,212 2.54 2.78
Penampang 37,998 86,941 130,809 7.52 4.54
Papar 40,722 59,473 86,649 3.44 4.18
Kudat 38,397 56,047 68,242 3.44 2.19
Kota Marudu 27,149 42,747 58,841 4.13 3.55
Pitas 16,520 24,240 30,854 3.49 2.68
Beaufort 36,403 48,742 61,698 2.65 2.62
Kuala Penyu 12,565 14,271 16,511 1.16 1.62
Sipitang 12,076 24,349 29,311 6.38 2.06
Tenom 26,353 37,954 46,202 3.32 2.18
Nabawan 8,368 19,999 23,890 7.92 1.98
Keningau 41,204 88,456 145,762 6.95 5.55
Tambunan 14,204 19,726 27,852 2.99 3.83
Kunak * 12,510 39,873 48,571 10.54 2.19
Tongod * 10,751 13,326 20,646 1.95 4.86
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ANNEX C

Calculation of flow based on pump power consumption

Applicability

The procedure described below can be used for estimation of the wastewater
flow to WWTP's, in case all incoming wastewater is pumped to a WWTP by
means of well-defined and well-documented pumps with own power supply,

3
g
2

N WWTP , Recipient
7/

In the same way can the wastewater flow be estimated if all outgoing wastewa-
ter is pumped from a WWTP by means of well-defined and well-documented
pumps with own power supply, see below.

PS

WWTP (E) Recipient

o

Moreover discharge of treated or untreated wastewater into receiving waster
can be estimated for wastewater collected and pumped to the recipient by
means of well-defined and well-documented pumps with own power supply,
see below.

PS

Catchment (E; Recipient

O

Needed information
1. Power Consumption (PC), [kKWh/yr]

2. Power Rating (PR), [HP] or [KW] (1 HP = 0.7457 kW)

3. Pump Capacity (PQ) at XX m Hydraulic Head, [nT/h] or [I/s] (11/s= 3.6
m*/h)
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Moreover information about pump make and pump type may be useful, e.g.
Flygt DS 3126 MT.

Sour ce of information
Power Consumption, PC:
- From logbook recordings of installed electricity meter.
From the pump owner/operator, assuming that the owner/operator pays
for the consumed electricity.
From Electricity Supply Company, assuming that the Electricity Sup-
ply Company issues bills for consumed energy.

Power Rating, PR:
- From meta plate on the pump motor or pump motor shield.
From pump documentation, e.g. the manufacturers brochures.
From the manufacturer.
From manual of operation.
From design calculations.

Pump Capacity, PQ:

: From pump documentation, e.g. the manufacturers brochures.
From the manufacturer.
From manual of operation.
From design calculations.

Calculations and Flow Estimate
1. Operating time, OP [h/yr] = PC [kWh/yr] / PR [kKW]

2. Roughly Estimated Flow, Q [m®day] = OP [hiyr] * PQ [m*/h] / 365
[days/yr]

Uncertainties

Misinformation

Worn down pumps (the older pumps, the lower capacity)
The actual hydraulic head differs from the assumed/informed (less hydraulic
head ~ more capacity and vice versa).
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ANNEX D

Indicators for out of operation WWTP

Treatment type

Indicator for out of goeration

All

All type 3 WWTP

Rotating biological
contactors (RBC’s)
Oxidation ditches

Extended aeration

Trickling filters

Inlet pumps out o operation

Energy consumption less than 25 kWh/(design p.e.*yr.)

Drum is not rotating (stopped)

Surface aerators stopped
No Visible Turbulence (Excessive)

Surface aerators stopped
No visible turbulence (excessive)
or

Compressor/blower stopped
No visible bubbles and turbulence (excessive)

Rotating spraying bar stopped
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ANNEX E

TYPES OF WASTEWATER TREATMENT PLANTSAPPLIED IN SABAH

1. Oxidation Pond/Stabilisation L agoon

Anaerobic Facultative
Screen Ponds Ponds

55—

Maturation

2. Bio-Filters System Trickling

Filters

Screen

7

Secondary
Clarifier
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3. Rotating Biological Contractor

Screen

4. Oxidation Ditch

Screen

Rotating Biological Con-

tractor
Secondary
Clarifier
Return Sud Biological Surplus
urn sludge
g Sludge Sludge
Beds
| |
Chlorite
Storage
o ) Chlorine Contact
Oxidation Ditch Secondary

Channel
Claifier | | |

® L

Return sludge Biological Surplus

Sludge Sludge

Beds
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5. Extended Areation

Aerated Chamber (Ejec- Secondary

Grit Cham- tor Aeration) Clarifier

Screen ber

_ Biological Surplus
Thickener Sludge

Storage

6. Septic Tanks




