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Foreword

In compliance with Section 3(1)(i) of the Environmental Quality Act 1974, the 2006
Environmental Quality Report is hereby published.

As in the previous years, the quality of the environment with respect to river and marine
water quality remained within normal variations. In quantitative terms, out of 146 river
basins monitored, 7 (4.8%) had been categorised as polluted, a
marked improvement compared to 15 rivers polluted (10.3%) in
2005.

In 2006, Malaysia experienced short periods of slight to moderate
haze from July until October mainly due to transboundary pollution.
The land and forest fires in several provinces in Sumatra and
Kalimantan, Indonesia coupled with the direct influence of south
westerly winds contributed to the deterioration of air quality during
these periods. Apart from these haze episodes, there were no other

serious air pollution incidences.

2006 had been a challenging year with respect to scheduled wastes management. Arising

from amendments to existing regulations, new wastes categories were identified, in particular

e-wastes which had resulted in an increase in the volume of wastes handled.
While DOE will take innovative measures to strengthen its effectiveness in regulating
compliance, no effort will be spared to enhance public environmental awareness and
overcome apathy towards safeguarding the environment. “Let actions speak louder than
words”.

“Environmental Conservation, Our Shared Responsibility”

With best wishes,

e

Dato’ Hajah Rosnani Ibarahim
Director General of Environmental Quality

Malaysia

30 April 2007
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AIR QUALITY MONITORING

The Department of Environment (DOE) monitors
the country’s ambient air quality through a network
of 51 stations (Map 1.1 and Map 1.2). These
monitoring stations are strategically located in
residential, urban and industrial areas to detect any
significant change in the air quality which may be

harmful to human health and the environment.

The National Air Quality Monitoring Network
is also supplemented by manual air quality
monitoring stations (High Volume Samplers)
located at 19 different sites. At these sites, total
suspended particulates, particulate matter (PM, )
and several heavy metals such as lead are measured

once in every six days.

CHAPTER 1 - AIR QUALITY

AIR QUALITY STATUS

The air quality status for Malaysia is determined according
to the Air Pollutant Index (API) as shown in Table 1.1. The
overall air quality for Malaysia in 2006 deteriorated slightly
compared to the previous year. Several unhealthy days were
recorded at various locations in Klang Valley, Melaka, Negeri

Sembilan, Perak, Pahang, Johor, Terengganu and Sarawak.

In 2006, Malaysia experienced short periods of slight to
moderate haze from July until October mainly due to

transboundary pollution. The land and forest fires in

several provinces in Sumatra and Kalimantan, Indonesia as
reported by the ASEAN Specialised Meteorological Center
(ASMC) coupled with the direct influence of south westerly
winds contributed to the deterioration of air quality during

these periods.

Apart from these haze episodes, there were no other serious
air pollution incidences in 2006. Although the annual
average concentrations of pollutants measured in 2006
ie. Carbon Monoxide (CO), Nitrogen Dioxide (NO,),
Ozone (03), Sulphur Dioxide (SOZ) and Particulate Matter
(PM ) were found to be generally acceptable i.e below
the stipulated levels under the Malaysian Ambient Air
Quality Guidelines, Particulate Matter (PM, ) and ground

level Ozone (03) remained the pollutants of concerned in

Table 1.1 Malaysia : Air Pollutant Index (API)
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the country due to their occasional high level occurences
caused by transboundary pollution in the case of PM,
and condusive atmospheric condition that enhances the

formation of ground level O..

Air Quality Status in the West Coast

Klang Valley

The Klang Valley is more prone to air pollution than other
areas due to its geographical position, large-scale industrial
and commercial activities, densely populated areas and high
vehicular traffic. The prevailing winds in the Klang Valley
are generally weak resulting in stable atmospheric conditions

which cause pollutants in the air to stagnate.

In 2006, the air quality in the Klang Valley was good 23
percent of the time, 70 percent moderate and the remaining
7 percent at an unhealthy level. PM, = was the predominant
pollutant in the dry season during the south-westerly
monsoon. The highest number of unhealthy days was
recorded in Gombak (48 days) (Figure 1.1). The overall

air quality status in Klang Valley is shown in Figure 1.2.

Northern Region

In the northern region of the West Coast of Peninsular
Malaysia, comprising the States of Perlis, Kedah (including
Langkawi), Pulau Pinang and Perak, the overall air quality
was between good and moderate most of the time. More

than 50 percent good air quality days were recorded in

Langkawi, Alor Setar, Pulau Pinang (USM) and Tanjung
Malim. On the other hand, less than 50 percent good air
quality days were recorded in Sungai Petani, Seberang Jaya,

Seberang Prai, Taiping, Ipoh, Tasek and Manjung.

The air quality stations in Pulau Pinang (USM), Seberang
Jaya, Tanjung Malim, Ipoh, Tasek and Taiping recorded
several unhealthy days mainly due to high PM  caused by

transboundary pollution.

Southern Region

Similarly, the status of air quality in 2006 observed in the
southern region of the West Coast of Peninsular Malaysia,
which includes the States of Negeri Sembilan, Melaka and
Johor, was between good to moderate most of the time, with
the exception of a few unhealthy days. In Negeri Sembilan,
the air quality station in Seremban recorded 65 percent
moderate air quality days, 31 percent good air quality days
and 4 percent unhealthy air quality days. In Nilai, the air
quality was moderate for 81 percent of the time, 14 percent
good and 5 percent unhealthy. In Bandaraya Melaka, the
air quality was moderate for more than 50 percent of the
time, while in Bukit Rambai the air quality was moderate 95
percent of the time. Both areas recorded several unhealthy
air quality days mainly due to transboundary pollution
during the south-west monsoon. All four stations in Johor
recorded less than 50 percent good air quality days and
several unhealthy days in 2006. PM,  was the predominant
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Figure 1.1 Malaysia : Number of Unhealthy Days, Klang Valley, 2000 - 2006
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Figure 1.2 Malaysia : Klang Valley Air Quality Status, 2006
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Kelang Shah Alam

pollutant causing unhealthy days in these areas. Figure 1.3
shows the overall air quality status for the West Coast of

Peninsular Malaysia.

Air Quality Status in the East Coast

The air quality in the East Coast of Peninsular Malaysia
remained good most of the time in 2006. Areas such as
Paka,

Pengkalan Chepa experienced good air quality for more

Kuantan, Kota Bahru, Jerantut, Kemaman and
than 50 percent of the time, while Kuala Terengganu and
Balok Baru experienced more moderate air quality than
good air quality in 2006. Six unhealthy days were recorded

in Balok Baru and three unhealthy days in Kemaman due to
high levels of PM  and ozone. The overall air quality status

in the East Coast is shown in Figure 1.4.

Air Quality Status in Sabah, Labuan and
Sarawak

The air quality in Sandakan, Kota Kinabalu and Keningau
in Sabah was good for more than 74 percent of the time,
while Tawau recorded more moderate air quality than good
air quality days and two unhealthy days. In Labuan, the air
quality was good 80 percent of the time and moderate for

the remaining 20 percent. The overall air quality in Sarawak
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Figure 1.3 Malaysia :
Air Quality Status, West Coast Peninsular Malaysia, 2006
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deteriorated due to transboundary haze pollution between
July to October 2006 except for Limbang station. Sri Aman
recorded the highest number of unhealthy days (22 days)
due to high levels of particulate matter (PM ).

AIR QUALITY TREND

Six criteria pollutants, namely Carbon Monoxide (CO),
Nitrogen Dioxide (NO,), Ozone (O,), Sulphur Dioxide (SO,)
and Particulate Matter (PMm) were monitored continuously
at 51 locations, while lead (Pb) concentration was measured
once in every six days at two locations. The air quality trend

for the period 1998 to 2006 was computed by averaging
10

direct measurements from the monitoring sites on a yearly
basis and cross-reference with the Malaysian Ambient Air
Quality Guidelines shown in Table 1.2.

Particulate Matter (PM, 0)

Particulate matter is the general term used to describe
respirable particles of less than 10 microns in size.
They are from motor vehicle exhaust, heat and power
generation, industrial processes and open burning activities.
Particulate matter may also form in the atmosphere by the
transformation of precursor emissions such as SO, and NO
(to form Sulphates and Nitrates). In addition, significant



amount of fine particulates can also arise from uncontrolled

Table 1.2 Malaysia : Ambient Air Quality Guidelines

biomass burning activities either within or from outside the

country (transboundary pollution).

PM, can cause eye and throat irritation, and its accumulation
in the respiratory system is associated with numerous
respiratory problems such as decreased lung function.
High levels of particulate matter can also pose health risk to
sensitive groups such as children, the elderly and individuals

with asthma or cardiopulmonary diseases.

PM can also cause undesirable impact on the environment.
The presence of high levels of PM, in the atmosphere is a
major cause of reduced visibility, resulting in hazy conditions
especially during the dry season. Other environmental
impacts can occur when particulate matter is deposited
onto soil, plants, water or other materials. Depending on the
chemical composition of these substances, when particulate
matter is deposited in sufficient quantities, it may change
the nutrient balance and acidity in soil, interfere with plant

metabolism and change the composition of materials.

PM, | continues to be the dominant pollutant in many areas

in Malaysia. The annual average levels of PM concentration

in the ambient air between 1998 and 2006 were just below
Note :

(g the Malaysian Ambient Air Quality Guidelines for PM .
mg/m

60

Malaysian Ambient Air Quality Guidelines For PM1g =50 pg/m3
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1998 1999 2000 2001 2002 2003 2004 2005 2006
Concentration 41 41 40 44 50 44 48 49 49
Number of sites 37 45 50 50 50 51 51 51 51

Figure 1.6 Malaysia :
Annual Average Concentration of Particulate Matter (PM., ), 1998 - 2006
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Figure 1.6 (a) Malaysia :
Annual Average Concentration of Particulate Matter (PM, )
by Land Use, 1998 - 2006

In 2006 the annual average value of PM  concentration
remained the same as in 2005 (Figure 1.6). The breakdown
of the annual average levels of PM  for various categories of

land use is shown in Figure 1.6(a).

Sulphur Dioxide (SO,)

Sulphur dioxide is a colourless, pungent, irritating,
water-soluble reactive gas. This gas is formed during the
combustion process of fuel containing sulphur (e.g. oil and
coal) mainly from industrial activities. High concentrations
of SO, in the atmosphere increase the risk of adverse
symptoms in asthmatic patients and irritate the respiratory
system. Other effects associated with long-term exposure
to high concentrations of SO, include respiratory illnesses,
alterations in lung function and aggravation of existing

cardiovascular diseases.

There are also environmental concerns associated with high
concentrations of SO,. Sulphur dioxide along with NO, is
a major precursor to acidic deposition, which contributes
to the acidification of soils, lakes and streams resulting in
adverse impact on the ecosystem. Sulphur dioxide can also
be harmful to plant life and accelerates the corrosion of

buildings and monuments.

The annual average levels of SO, in the ambient air between
1998 and 2006 (Figure 1.7) were well below the Malaysian
Ambient Air Quality Guidelines.  Figure 1.7(a) shows
the annual average concentrations of sulphur dioxide for
different categories of land use. The concentrations of SO,
were consistently higher in industrial areas where the main
emission sources were located. Compared to 1998, there
had been a noticeable drop in SO, level in 2006 (72%). This
could be attributed to measures taken to promote the use of
cleaner fuel such as natural gas for industrial combustion

processes and vehicles.

Nitrogen Dioxide (NO,)

Nitrogen dioxide (NO,) is a reddish brown, highly reactive
gas that is formed in the ambient air through the oxidation
of nitrogen monoxide (NO). Nitrogen oxides (NOX) is the
term used to describe the total sum of NO, NO, and other
oxides of nitrogen. The major sources of man-made NO,
emissions are high-temperature combustion processes, such
as those occurring in automobiles and power plants. Most
of the NO, (95%) from combustion processes are emitted as
NO and the rest as NO,. Nitrogen monoxide (NO) is readily

converted to NO, in the environment.
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Short term exposure to NO, may lead to changes in airway
responsiveness and lung function in individuals with pre-
existing rtespiratory illnesses and increases respiratory
illness in children. Long term exposure may increase
susceptibility to respiratory infection and cause alteration
in lung function. Nitrogen oxides also react in the air to
form ground-level ozone and fine particle pollution, both of

which are associated with adverse health impacts.

Nitrogen oxides contribute to a wide range of environmental
effects, including the formation of acid rain and potential
changes in the composition and competition of some

species of vegetation in wetland and terrestrial systems,

visibility impairment, acidification of freshwater bodies,
eutrophication of estuarine and coastal waters and increase

in levels of toxins harmful to aquatic life.

For the period 1998 to 2006, the annual average
concentrations of NO, in the ambient air in Malaysia as
shown in Figure 1.8 and Figure 1.8(a) were well below
the Malaysian Ambient Air Quality Guidelines. In 2006,
the NO, concentration decreased four percent compared
to 2005. Nitrogen dioxide concentrations were high in
urban and industrial areas mainly due to emissions from

automobiles and combustion processes.

13



14

0.18 1 Malaysian Ambient Air Quality Guidelines For NO, = 0.17 ppm
0.16 4
T 014/
Q.
e
5 0124
s
€ 010
[0}
(&)
5
8 008
0.06 -
0.04 -
0.02
0.00 -
1998 1999 2000 2001 2002 2003 2004 2005 2006
Concentration | 0.0086 0.0074 0.0068 0.0073 0.0078 | 0.0078 0.0079 0.0095 0.0091
Number of Sites| 27 33 39 43 43 43 44 44 44
Figure 1.8 Malaysia :
Annual Average Concentration of Nitrogen Dioxide (NO,), 1998 - 2006
0.18 Malaysian Ambient Air Quality Guidelines For NO, = 0.17 ppm
0.16
£ 0144
Q.
K
= 0.2
S
£ o104
c
Q
g  0.08-
o
8]
0.06
0.04-
0.02
0.00- R
1998 1999 2000 2001 2002 2003 2004 2005 2006
O Industrial 0.0089 0.0096 0.0093 0.0105 0.0106 0.0104 0.0105 0.0105 0.0105
OUrban 0.0141 0.0112 0.0104 0.0113 0.0122 0.0123 0.0122 0.0106 0.0105
ESub Urban | 0.0084 0.0062 0.0062 0.0062 0.0065 0.0066 0.0068 0.0069 0.0066
EBackground| 0.0031 0.0030 0.0014 0.0013 0.0018 0.0017 0.0020 0.0026 0.0020
Figure 1.8 (a) Malaysia :
Annual Average Concentration of Nitrogen Dioxide (NO,) by Land Use,1998 - 2006

Ground Level Ozone (O,)

Ozone is not emitted directly into the air but is formed by the
reaction of Volatile Organic Compounds (VOCs) and NO,
in the presence of heat and sunlight. Ground-level ozone
forms readily in the atmosphere, usually in the warm sunny
urban atmosphere. VOCs are emitted from various sources,
including motor vehicles, chemical plants, refineries,
factories, consumer and commercial products, and other

industrial sources. Nitrogen oxides are emitted from motor

vehicles, power plants and combustion sources. Changes in
weather patterns contribute to yearly differences in ozone
concentrations. Ozone and the precursor pollutants that
form ozone can also be transported hundreds of kilometres

away depending on wind direction.

Exposure to high concentrations of ground-level ozone has

been linked to numerous health effects. Repeated exposures
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to ozone can make people more susceptible to respiratory
infections resulting in lung inflammation and aggravate pre-
existing respiratory diseases such as asthma. Ozone also
affects vegetation and ecosystems, leading to reduction in
agricultural and commercial forest yields, reduced growth
and survivability of tree seedlings, and increase plant
susceptibility to diseases, pests, and other environmental
stresses. In long lived species, these effects may become
evident only after several years or decades. Thus, ozone has

the potential for long-term effect on forest ecosystems.

Figure 1.9 shows the annual average daily maximum one-
hour ozone concentrations in ambient air for 1998 to 2006.
There were fluctuations in the trend observed throughout
this period. In 2006, the annual average daily maximum one-
hour ozone concentrations decreased 39 percent compared
to 2005. Figure 1.9(a) describes the ozone concentration
for various land use categories between 1998 and 2006.
Higher levels of ozone were consistently recorded in urban
areas, due to the presence of the precursor ozone (i.e. NO,

from motor vehicle emissions).

15



Carbon Monoxide (CO)

Carbon monoxide is a colourless, odourless and at high
concentration, a poisonous gas. Carbon monoxide is formed
when the carbon present in fuel is not burnt completely.
CO is emitted mainly from motor vehicle exhaust. Other
sources of CO emission include industrial processes and

open burning activities.

Carbon monoxide enters the bloodstream through the
lungs and reduces oxygen delivery to organs and tissues.
The health threat from exposure to CO is most serious to
At high

levels of exposure, CO can be poisonous even to healthy

those who suffer from cardiovascular diseases.

people. Visual impairment, reduced work capability and
poor learning ability are among the health effects associated

with exposure to elevated CO levels.

The annual eight-hourly average concentrations of carbon
monoxide throughout the country measured from 1998 to
2006 were well below the Malaysian Ambient Air Quality

Guidelines (Figure 1.10). The concentration of CO was

consistently higher in urban areas where the main sources of
emission were motor vehicles. Figure 1.10(a) shows CO

concentrations for various categories of land use.

Lead (Pb) Concentration

Excessive exposure to lead (Pb) may cause neurological
impairment such as mental retardation and behavioural
disorders. Even at low dosage, lead exposure is associated
with damage in foetus nervous system and in young children

resulting in learning deficiency and lowered 1Q.

In the past, motor vehicles were the main sources of Pb
emissions into the atmosphere. The Pb levels monitored in
the atmosphere were high in the eighties. However, as a
result of Government efforts to promote the use of unleaded
petrol since 1991 and the total phase out of leaded petrol
in 1998, the Pb level in the atmosphere had declined
significantly. In 2006, the average level of atmospheric Pb
monitored in the Klang Valley remained low as in previous

years (Figure 1.11).

Open burning at illegal garbage dumpsite (DOE photo library)
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CHAPTER 2

NOISE

MONITORING

Figure 2.1 Malaysia : Noise Level in Certain Areas
With High Traffic Volume By States

Figure 2.2 Malaysia : Noise Level For Industrial
Areas By States

Schedule 1 : Maximum Permissible Sound Level
(Lneq) Of Receiving Land Use for Planning and
New Development

Schedule 2 : Maximum Permissible Sound Level
(Lneq) Of New Development (Roads, Rails and
Industries) In Areas of Existing High Environmental
Noise Climate

Schedule 3 : Limiting Sound Level (L) from Road
Traffic (for Proposed New Roads and/or
Redevelopment of Existing Roads)
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NOISE MONITORING PROGRAMME
In June 2006, Department of Environment (DOE)
conducted the National Ambient Noise Monitoring
Programme to determine the Malaysian ambient
noise status. Noise measurements were conducted
in Negeri Sembilan, Wilayah Persekutuan Kuala
Lumpur, Pahang, Kelantan, Terengganu, Perlis,
Pulau Pinang, Sarawak, Sabah and Wilayah
Persekutuan Putrajaya. The data obtained were

analysed according to the Planning Guidelines

For Environmental Noise Limits And Control 2004. The
L,., calculated represented the existing noise levels in those
areas. The LAeq for 24 hours, daytime (7:00 a.m. to 10:00
p-m.) and night time (10:00 p.m. to 7:00 a.m.) were plotted
as in Figures 2.1 and 2.2. (Note: The Planning Guidelines
For Environmental Noise Limits And Control 2004 may
be used by relevant approving authorities in planning new
areas to be developed so as to avoid unnecessary noise
disturbances due to incompatible uses and inadequate

buffer zones between the areas) (Schedules 1, 2 and 3).

Noise Levels, dB(A)

24 Hours

Figure 2.1 Malaysia : Noise Level in Certain Areas With High Traffic Volume By States
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Figure 2.2 Malaysia : Noise Level For Industrial Areas By States

BPahang

B Sabah

OWP Kuala Lumpur
EKelantan

HP. Pinang

ON. Sembilan

O Sarawak

B Putrajaya

B Terengganu

52.6

48.9

43.0

Day Time Night Time
Existing Leg




SCHEDULE 1
MAXIMUM PERMISSIBLE SOUND LEVEL (Laeg) OF RECEIVING LAND USE
FOR PLANNING AND NEW DEVELOPMENT

Source : The Planning Guidelines for Environmental Noise Limits and Control, 2004

SCHEDULE 2
MAXIMUM PERMISSIBLE SOUND LEVEL (Laeq) OF NEW DEVELOPMENT (ROADS, RAILS AND INDUSTRIES) IN AREAS OF
EXISTING HIGH ENVIRONMENTAL NOISE CLIMATE

Source : The Planning Guidelines for Environmental Noise Limits and Control, 2004

Note :

Lgo is the measured ninety percentile sound level for the respective time period of the existing areas of interest in the absence of the proposed
new development.
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SCHEDULE 3
LIMITING SOUND LEVEL (Laeg) FROM ROAD TRAFFIC
(FOR PROPOSED NEW ROADS AND/OR REDEVELOPMENT OF EXISTING ROADS)

Source : The Planning Guidelines for Environmental Noise Limits and Control, 2004

B

Noise monitoring — Contruction site piling (DOE photo library)
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Map 3.1 Malaysia : Water Quality Status for River Basins
of Peninsular Malaysia, 2006

Map 3.2 Malaysia : Water Quality Status for River Basins
of Sabah, 2006

Map 3.3 Malaysia : Water Quality Status for River Basins
of Sarawak, 2006

Table 3.1 Malaysia : Water Quality Status of Clean River
Basins, 2006

Table 3.2 Malaysia : Water Quality Status of Slightly Polluted
River Basins, 2006

Table 3.3 Malaysia : Water Quality Status of Polluted River
Basins, 2006

Figure 3.1 Malaysia : River Basins Water Quality Trend,
1990 — 2006

Figure 3.2 : Comparison of Cumulative Frequency for 15
CWQM Stations — Dissolved Oxygen :
1 January — 31 December 2006

Figure 3.3 : Comparison of Cumulative Frequency for 15
CWQM Stations — Ammonium lon Concentration :
1 January — 31 December 2006

Figure 3.4 : Comparison of Cumulative Frequency for 15
CWQM Stations — Turbidity :
1 January — 31 December 2006

Figure 3.5 : Comparison of Cumulative Frequency for 15
CWQM Stations — pH Level :
1 January — 31 December 2006

Table 3.4 Malaysia : Pollution Influx Observed at
Continuous Water Quality Station

Figure 3.6 : River Basins Water Quality Trend Based On
BOD Subindex, 1998 — 2006

Figure 3.7 : River Basins Water Quality Trend Based On
NH;-N Subindex, 1998 — 2006

Figure 3.8 : River Basins Water Quality Trend Based On
SS Subindex, 1998 — 2006




CHAPTER 3 - RIVER WATER QUALITY

RIVER WATER QUALITY
MONITORING

The Department of Environment (DOE) started
its monitoring programme in 1978 to establish
baselines and detect water quality changes in river
water quality. This has since been extended to
identifying of pollution sources as well. Water
samples are collected at regular intervals from
designated stations for in-situ and laboratory
analysis to determine its physico-chemical and
The Water Quality
Index (WQI) used to evaluate the status of

biological characteristics.

the river water quality consists of parameters
such as Dissolved Oxygen (DO), Biochemical
Oxygen Demand (BOD), Chemical Oxygen
Demand (COD), Ammoniacal Nitrogen (NH;-N),
Suspended Solids (SS) and pH. The WQI serves

as a basis for environmental assessment of a watercourse in
relation to pollution load categorization and designation of
classes of beneficial uses as provided for under the National
Water Quality Standards for Malaysia (NWQS)(ANNEX) .

RIVER WATER QUALITY STATUS

In 2006, a total of 1,064 water quality monitoring stations
located within 146 river basins were monitored (Map 3.1,
3.2 and 3.3). Out of these 1,064 monitoring stations,
619 (58%) were found to be clean, 359 (34%) slightly
polluted and 86 (8%) polluted (Table 3.1, 3.2 and 3.3).
Stations located upstream were generally clean, while those
downstream were either slightly polluted or polluted.
In terms of river basin water quality, 80 river basins
(55%) were clean, 59 (40%) slightly polluted and 7 (5%)
were polluted (Figure 3.1). The major pollutants were
Biochemical Oxygen Demand (BOD), Ammoniacal Nitrogen

AT

&

Clean river : Upstream Sungai Tuaran, Sabah (DOE photo library)
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(NH,-N) and Suspended Solids (SS). In 2006, 22 river
basins were categorized as being polluted by BOD, 41 river
basins by NH_,-N and 42 river basins by SS. High BOD
was contributed largely by untreated or partially treated
sewage and discharges from agro-based and manufacturing
industries. The main sources of NH,-N were domestic
sewage and livestock farming, whilst the sources for SS

were mostly earthworks and land clearing activities.

Cumulative water quality data compiled from 15 continuous
water quality monitoring (CWQM) stations are presented in
Figures 3.2, 3.3, 3.4 and 3.5. Based on the 90-percentile
value, low dissolved oxygen levels were most frequent in
Sungai Klang (52.8% saturation) followed by Sungai Perai
(53.0% saturation) and Sungai Putat (54.9% saturation)

(Figure 3.2). High ammonium levels were recorded more

frequently in Sungai Putat (7.3 mg/l) followed by Sungai
Klang (6.8 mg/l) and Sungai Skudai (4.3 mg/l) (Figure
3.3). High turbidity level was most frequently detected
at Sungai Langat (862.2 NTU), followed by Sungai Klang
(636.4 NTU) and Sungai Melaka (597.40 NTU) (Figure
3.4). Meanwhile pH value of 6.3 was recorded at Sungai
Selangor, pH 6.4 at Sungai Terengganu and pH 6.6 at
Sungai Melaka (Figure 3.5).

Continuous monitoring is vital for early detection of
pollution influx. Over the years, a number of pollution
incidences had been observed at several continuous
monitoring stations. For the period of January to December
2006, 21 incidences of distinctive pollution influx were
observed (Table 3.4).



Table 3.1 Malaysia : Water Quality Status of Clean River Basins, 2006




Table 3.1 Malaysia : Water Quality Status of Clean River Basins, 2006 (Continued)




Table 3.1 Malaysia : Water Quality Status of Clean River Basins, 2006 (Continued)




Table 3.1 Malaysia : Water Quality Status of Clean River Basins, 2006 (Continued)

Notes :

1. WQI based on 6 major parameters : BOD, COD, SS, pH, DO and NH,-N

2. River water quality status : C = Clean, SP = Slightly polluted and P = Polluted

3. River class based on NWQS

4. () = Overall WQI for 2005

5. Overall WQI for river basin is calculated by averaging WQI from all sampling stations in each river basin




Table 3.2 Malaysia : Water Quality Status of Slightly Polluted River Basins, 2006




Table 3.2 Malaysia : Water Quality Status of Slightly Polluted River Basins, 2006 (Continued)




Table 3.2 Malaysia : Water Quality Status of Slightly Polluted River Basins, 2006 (Continued)




Table 3.2 Malaysia : Water Quality Status of Slightly Polluted River Basins, 2006 (Continued)

Notes :

1. WQI based on 6 major parameters : BOD, COD, SS, pH, DO and NH;-N

2. River water quality status : C = Clean, SP = Slightly polluted and P = Polluted

3. River class based on NWQS

4. () = Overall WQI for 2005

5. Overall WQ for river basin is calculated by averaging WQI from all sampling stations in each river basin



Notes :

Table 3.3 Malaysia : Water Quality Status of Polluted River Basins, 2006
SELANGOR 17 BULOH 5 57 ()  BUOH 5 5 P W

1. WQl based on 6 major parameters : BOD, COD, SS, pH, DO and NH,-N

2. River water quality status : C = Clean, SP = Slightly polluted and P = Polluted
3. River class based on NWQS
4. () = Overall WQlI for 2005
5. Overall WQI for river basin is calculated by averaging WQI from all sampling stations in each river basin
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Station
Sungai Batang Benar

Sungai Linggi

Sungai Batang Benar
Sungai Melaka
Sungai Skudai
Sungai Selangor
Sungai Batang Benar
Sungai Batang Benar
Sungai Batang Benar
Sungai Langat
Sungai Batang Benar
Sungai Batang Benar
Sungai Labu

Sungai Batang Benar
Sungai Batang Benar

Sungai Batang Benar

Sungai Labu

Sungai Batang Benar
Sungai Batang Benar
Sungai Keratong
Sungai Batang Benar

Table 3.4 Malaysia :

Date
14 Jan

23 Jan
25 Jan
15 Feb
22 Feb
26 Feb
29 Mar
11 Apr
12 Apr
15 Apr
15 Apr
23 Apr

25 Apr

2 May *
29 May *

13 Jun

11 July

4 Aug
31 Aug
21 Oct
10 Nov

Pollution Influx Observed at Continuous Water Quality Station

"06

"06

"06

06

06

06

06

*06

06

"06

"06

06

'06

"06

"06
06
06
06

'06

Parameter
NH,: 3.36 mg/l
Turbidity : 23.55 NTU
NH, : 3.79 mg/l
Turbidity : 242 NTU
NH4 :2.16 mg/I
Turbidity : 122.26 NTU
NH, : 3.37 mgl/l
pH : 6.50
NH, : 7.86 mgl/l
Turbidity : 714.87 NTU
NH4 : 4.51 mg/l
pH : 6.05 NTU
NH, : 2.80 mg/l

Conductivity : 214.25 uS/cm

NH, : 3.09 mg/l
DO : 1.55 mg/l
NH4 : 2.48 mg/l
DO :2.82 mg/l
NH4 : 7.51 mg/I
DO : 0.28 mg/l
NH, : 2.05 mg/l
DO : 3.45 mg/l
NH4 : 3.53 mg/I
Turbidity : 863 NTU
NH4 : 2.89 mg/I
DO : 0.26 mg/l
NH4 : 5.25 mg/l
NH4 : 3.23 mg/I
DO : 0.67 mg/l
NH, : 4.05 mg/l

Conductivity : 339 yS/cm

NH4: 5.07 mg/l
NH, : 4.85 mg/l
NH4: 4.02 mg/l
NH4: 5.95mg/l
NHy4 : 4.14mg/l

Conductivity : 242 yS/cm

Pollution Sources
Sewage or latex based industry

Sewage or earthworks

Sewage or latex based industry
and industrial discharge
Sewage or latex based industry
Sewage or latex based industry
Sewage or latex based industry
Sewage or latex based industry
Sewage or latex based industry
Sewage or latex based industry
Sewage or latex based industry
Sewage or latex based industry
Sewage or latex based industry

Sewage or latex based industry

Sewage or latex based industry
Sewage or latex based industry

Sewage or industrial discharge

Sewage or industrial discharge
Sewage or industrial discharge
Sewage or latex based industry
Sewage or industrial discharge
Sewage or industrial discharge

Polluted river : Partially treated sewage discharge (DOE photo library)
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RIVER WATER POLLUTION SOURCES

Figures 3.6, 3.7 and 3.8 illustrate the status of
river water quality in relation to the major pollution
sources. Based on BOD level, 22 river basins were
categorized as polluted, 28 river basins slightly
polluted and 96 river basins as clean (Figure 3.6).
High BOD was contributed by untreated or partially treated
sewage and discharges from agro-based and manufacturing
industries.  Based on NH;-N, 41 river basins were
categorized as polluted, 56 river basins as slightly polluted
and 49 river basins as clean (Figure 3.7). The main
sources of NH;-N were sewage and livestock farming.
Meanwhile, 42 river basins were categorized as polluted by
SS, 20 river basins as slightly polluted and 84 river basins
as clean (Figure 3.8). The sources for SS were earthworks

and land clearing activities.

Analysis of heavy metals in 5,613 water samples revealed
that almost all samples complied with Class I1I, National
Water Quality Standards for arsenic (As), mercury (Hg),
cadmium (Cd), chromium (Cr), lead (Pb) and zinc (Zn),

except iron (Fe) with 83 percent compliance.

The trend for river water quality status (1990 to 2000) is
as shown in Figure 3.1. In 2006, the number of polluted
river basins were 7, slightly polluted river basins 59 and
clean river basins 80. The number of polluted river basins
in 2006 had decreased from 15 to 7, the slightly polluted
had changed from 51 to 59 and the clean maintained at 80.
In 2005 these 8 river basins namely Sungai Merbok (WQI
59), Sungai Bayan Lepas (WQI 58), Sungai Klang (WQI
55), Sungai Jejawi (WQI 59), Sungai Merlimau (WQI 58),
Sungai Air Baloi (WQI 59), Sungai Kempas (WQI 56) and
Sungai Sembulan (WQI 59), the WQI were slightly below
the slightly polluted range (WQI 60 to 80). In 2006, these
river basins improved in the WQI ranging from 60 to 68.
Intensified enforcement efforts and good environmental
management practices could also have contributed to the

improvement.
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Table 4.1 Malaysia : Distribution of Groundwater
Monitoring Wells, 2006

Table 4.2 Malaysia : National Guidelines for
Raw Drinking Water Quality (Revised December 2000)

Figure 4.1 Malaysia : Percentage of Non Compliance
of Selected Contaminants by Land Used, 2006




GROUNDWATER QUALITY
MONITORING

Recognising the future potential of groundwater
as an important alternative source of water, the

Department of Environment (DOE) in 1997 initiated

the National Groundwater Monitoring Programme.
By 2006, 88 monitoring wells had been established

at 48 sites in Peninsular Malaysia, 19 wells in

CHAPTER 4 - GROUNDWATER QUALITY

Sarawak and 15 wells in Sabah (Table 4.1). The sites
were selected and categorized according to the surrounding
land use which were agricultural, urban/suburban, rural,
industrial, solid waste landfills, golf courses, radioactive
landfill, animal burial areas, municipal water supply and ex-

mining areas (gold mine).

Untreated leachate discharged from illegal dumping site (DOE photo library)

Table 4.1 Malaysia :
Distribution of Groundwater Monitoring Wells, 2006

Category Number of Wells
Agricultural Areas 12
Urban/Suburban Areas 12
Industrial Sites 18
Solid Waste Landfills 27
Golf Courses 7
Radioactive Landfill 1
Rural Areas 5
Ex-mining Areas (Gold Mine) 3
Municipal Water Supply 11
Animal Burial Areas 16
Aquaculture Farms 9
Resorts 1

Total 122

42

Ralin

Air Air
Waste Mass

landfill gas
landfill gas migration
migration

Groundwater contamination process by leachate
from waste mass decomposition at garbage dumpsite
(DOE photo library)



Untreated leachate — contamination of groundwater (DOE photo library)

GROUNDWATER QUALITY STATUS

In 2006, 340 water samples were taken from these
monitoring wells compared to 250 in the previous year
(2005).
compounds (VOCs), pesticides, heavy metals, anions,

The samples were analysed for volatile organic

bacteria (coliform), phenolic compounds, radioactivity
(Gross Alpha and Beta), total hardness, total dissolved solids
(TDS), pH, temperature, conductivity and dissolved oxygen
(DO).
based on the National Guidelines For Raw Drinking Water

The groundwater quality status was determined

Quality from the Ministry of Health (Revised December
2000) (Table 4.2) as the benchmark.

Iron (Fe) levels exceeding the benchmark were recorded
in all samples (Figure 4.1). Between 30 percent and 100
percent of the samples taken from all sites showed high levels
of iron. The sampling results also showed that between 15
percent and 100 percent of samples taken from all areas
recorded manganese (Mn) levels exceeding the benchmark.
Between 5 percent and 13 percent of samples in rural areas
(5%), landfills (5%), municipal water supply (5%), golf
courses (7%), agricultural areas (9%) and industrial areas
(13%) were found to exceed the nitrate benchmark except in
urban/suburban, ex-mining areas and radioactive landfills.
Arsenic levels exceeding the benchmark were recorded at
radioactive sites (100%), ex-mining areas (67%), solid
waste landfill (44%), municipal water supply (36%) and
agricultural areas (20%). Other parameters exceeding the

acceptable values are shown in Figure 4.1.

Table 4.2 Malaysia :
National Guidelines for Raw Drinking Water Quality
(Revised December 2000)

Source : Ministry of Health, Malaysia
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CHAPTER 5

MARINE AND

ISLAND MARINE

WATER QUALITY

Table 5.1 Malaysia : Marine Environmental
Quality Parameters

Table 5.2 Malaysia : Interim Marine Water Quality
Standards

Table 5.3 Malaysia : Status of Marine Water Quality
Parameters Exceeding Standards (%), 2006

Figure 5.1 Malaysia : Marine Water Quality Status,
2004 - 2006

Table 5.4 Malaysia : Sources of Marine Water
Contaminants

Figure 5.2 Malaysia : Island Marine Water
Quality Status, 2006

Figure 5.3 Malaysia : Status of Island Marine Water
Quality by State, 2006
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CHAPTER 5 - MARINE AND ISLAND MARINE WATER QUALITY

MARINE WATER QUALITY
MONITORING

Marine water quality monitoring plays an
important role in the conservation of marine
resources which contribute to the stability and
diversity of the marine ecosystem. Pollution
from land-based sources as well as from the sea

can pose threats to these invaluable resources.

The Department of Environment (DOE) started
the marine monitoring programme in 1978
for Peninsular Malaysia and in 1985 for Sabah
and Sarawak. The programme included in-
situ measurements and laboratory analyses for
parameters as listed in Table 5.1. The Interim
Marine Water Quality Standards IMWQS) are as

shown in Table 5.2.

MARINE WATER QUALITY STATUS

A total of 1,035 samples from 229 monitoring
stations were analysed in 2006 (Table 5.3). As
in previous years, the main contaminants of the

coastal waters of all States that exceeded the

IMWQS were total suspended solids (75%), Escherichia
coli (55%) and oil and grease (35%). Figure 5.1 shows
the trend of marine water quality contaminants from 2004
to 2006. Overall comparison showed an increase in E.
coli, mercury and arsenic levels in marine waters and a
decrease in total suspended solids, oil and grease, copper,
lead, cadmium and total chromium in 2006 compared to

the previous year.

Total suspended solids remained a significant contaminant
of marine water with 100 percent of samples from Kedah,
Perak and Negeri Sembilan exceeding the IMWQS. Other
States recorded levels that exceeded the IMWQS by more
than 35 percent, except for Pahang, where the level was
19 percent (Table 5.3).

For oil and grease contamination, Terengganu recorded
the highest percentage (93%) exceeding the IMWQS,
followed by Pahang (80%) and Negeri Sembilan (68%),
while Sabah and Labuan was free from oil and grease
contamination. E. coli contamination was recorded
highest in Perlis and Kedah (100%), followed by Negeri

Sembilan (83%) and Pulau Pinang (78%).

Table 5.1 Malaysia: Marine Environmental Quality Parameters




Table 5.2 Malaysia: Interim Marine Water Quality Standards

Table 5.3 Malaysia : Status of Marine Water Quality Parameters Exceeding Standards (%), 2006

Note :
NA : Not available




Heavy metals pollution was comparatively low with lead
(Pb) exceeding the IMWQS by 20 percent, followed by
mercury (18%) and copper (6%). Lead contamination
was evident in Terengganu (86%), Kelantan (78%) and
Perak (56%). Meanwhile, total chromium and cadmium
pollution were recorded at two percent and arsenic (As)
at one percent was detected in 2006. Table 5.4 highlights

sources of contamination of marine waters.

ISLAND MARINE WATER QUALITY STATUS
The islands monitored are categorised as development
islands (3 islands), resort islands (25 islands), marine
park islands (38 islands) and protected islands (5 islands).
A total of 344 samples were collected and analysed. The
major pollutants identified in island marine waters were

total suspended solids, E. coli and oil and grease.

E. coli was the predominant pollutant recorded in all
islands monitored of which 58.3 percent recorded in
development islands, 48 percent in marine parks, 47

percent in resort islands and 25 percent in protected

islands exceeded the interim standards (Figure 5.2).
Development islands and resort islands recorded total
suspended solids exceeding the standards by 13.9 and 6.0
percent respectively while protected islands and marine
parks recorded no contamination. For development
islands, oil and grease samples exceeded the standards
by 5.6 percent while 2.5 percent for marine park islands.
However no oil and grease contamination was detected

for resort and protected islands.

E. coli contamination in Selangor and Pahang island
marine waters exceeded the standard of 100 MPN/100 ml
by 75 percent, followed by Pulau Pinang (65.9%), Perak
and Melaka (50%) (Figure 5.3). As for total suspended
solids, 31.8 percent of samples analysed in Pulau Pinang
exceeded the standard. However, total suspended solids
was not detected for islands in Selangor, Johor, Perak,
Pahang, Terengganu, Sarawak, Labuan and Sabah. Oil
and grease was detected only in Labuan and Johor of
which 13.9 percent and 4.7 percent of samples monitored

exceeded the interim standards.
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Figure 5.1 Malaysia : Marine Water Quality Status, 2004 - 2006
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Contaminant

Total suspended solids
(TSS)

Escherichia coli
(E. coli)

QOil and grease
(0 & G)

Heavy metals

Table 5.4 Malaysia : Sources of Marine Water Contaminants
Sources
Agricultural activities, tourism development, coastal reclamation, logging and

road construction.

Untreated or partially treated domestic and animal wastes.

Discharges from vessels such as tank cleaning, deballasting, bilges and
bunkering.

Leakages and disposal of engine oil from ferries and boats.

Industrial development and land-based sources.

Typical coastal mangroves (DOE photo library)
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TARBALL MONITORING pollution. Tarball residues on beaches, if any were usually
In 2006, there were 133 monitoring stations for tarball. caused by oily discharges from fishing boats as well as

All the beaches were found to be free from tarball passing vessel.

Beach polluted by oily residues (DOE photo library)
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CHAPTER 6 - POLLUTION SOURCES INVENTORY

SOURCES OF WATER POLLUTION

Water pollution is caused by point and non-point
sources. Point sources include sewage treatment
plants, manufacturing and agro-based industries
and animal farms. Non-point sources are defined
as diffused sources such as agricultural activities

and surface runoffs.

In 2006, the Department of Environment (DOE)
registered 18,956 water pollution point sources
comprising mainly sewage treatment plants (9,060
:47.79% inclusive of 601 Network Pump Stations),
manufacturing industries (8,543 : 45.07%), animal
farms (869 : 4.58%) and agro-based industries
(484 : 2.55%) (Figure 6.1).

Figure 6.2 represents the distribution of industrial
water pollution sources from agro-based and
manufacturing industries compiled by the DOE
in 2006 through field surveys and questionnaires.
A total of 9,027 sources were identified with
Selangor having the highest number of water
pollution sources (1,850 : 20.49%), followed by
Johor (1,774 : 19.65%).

According to statistics compiled by the Veterinary
Department of Malaysia, the total standing pig population
for 2006 was about 1.67 million, a decrease of 1.76 percent
compared to 1.7 million in 2005. Correspondingly, the
number of pig farms decreased to 869 farms compared to

898 in the previous year.

The number of sewage treatment plants under the
management of Indah Water Konsortium Sdn. Bhd. (IWK)
had increased to 9,060 in 2006 compared to 8,782 plants in
2005. Selangor had the largest number of sewage treatment
plants (2,563 : 28.3%), Perak (1,343 : 14.8%), Johor (1,010
: 11.1%) and Negeri Sembilan (928 : 10.2%) (Figure 6.3).

BOD POLLUTION LOAD

Domestic sewage discharge, in the form of treated sewage and
partially treated sewage, remained the largest contributor of
organic pollution load with an estimated biochemical oxygen
demand (BOD) load of 883,391.08 kg/day. The estimated
BOD loading contributed by other major sectors were agro-
based and manufacturing industries (76,790.77 kg/day) and
pig farming (213,215.00 kg/day). Table 6.1 indicates the
total BOD load in kg/day discharged from sewage treatment
plants throughout Malaysia in 2006.

Uncontrolled hill cutting (DOE photo library)
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Figure 6.1 Malaysia : Composition of Water Pollution Sources by Sector, 2006
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Figure 6.3 Malaysia : Distribution of Sewage Treatment Plants by State, 2006

Source : IWK Sdn. Bhd.
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Table 6.1 Malaysia : Total BOD Load (kg/day) from Sewage Treatment Plants

Notes:

STP = Sewage Treatment Plant
PE = Population Equivalent
Source: IWK Sdn. Bhd.

SOURCES OF AIR POLLUTION
Air pollution sources in the country can be divided into
three main categories as follows:

¢ Industries (including power stations)

* Motor vehicles

* Open burning

The total number of industrial sources identified in 2006
which were subjected to Environmental Quality (Clean
Air) Regulations 1978 was 13,239 (Figure 6.4), Selangor
reported the highest number of stationary pollution sources
(2,943 : 22.2%), followed by Johor (2,693 : 20.3%) and
Sarawak (1,806 : 13.6%).

Motor vehicles which include passenger cars, taxis, buses,
motorcycles, vans and lorries are the major contributors to
air pollution in cities. The number of registered vehicles
in Malaysia for the year 2005 and 2006 is shown in Figure
6.5.
increased by 7.24 percent and motorcycles by 6.42 percent.

In 2006 the number of registered passenger cars

There was a slight increase in the number of good vehicles,
taxis and buses in 2006 compared to 2005. The number of
in-use vehicles or active vehicles dropped slightly in 2006
compared to 2005 except for passenger cars, motorcycles

and buses (Figure 6.6).
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AIR POLLUTANT EMISSION LOAD

The estimated combined air emission load for 2006 was
1,368,243 metric tonnes of carbon monoxide (CO);
393,209 metric tonnes of nitrogen oxides (NO,), 194,265
metric tonnes of sulphur dioxide (SO,) and 29,978 metric
tonnes of particulate matter (PM). Figure 6.7 shows the air

pollutant emission load from all sources in 2005 and 2006.

Emission load from industries including power stations
contributed to 71 percent of the total SO, emission load

(Figure 6.8) and 69 percent of the total PM emission load
(Figure 6.9).

Motor vehicles were the main contributors to total NO,
emission load (70%) and CO (98%) emission load (Figures
6.10, 6.11). The estimated annual air pollutant emission
loads of hydrocarbon (HC), carbon monoxide (CO),
particulate matter (PM, ), nitrogen dioxide (NO,) and sulfur
dioxide (SOZ) from the road transport sector for 2005 and
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1,321,379 1368.243 [ 2005
1,400,000+ [ 2006
3
2 1,200,000
c
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= 800,000
©
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Figure 6.7 Malaysia :
Air Pollutant Emission Load from All Sources, 2005 - 2006
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Figure 6.8 Malaysia :
Sulphur Dioxide (SO,) Emission by Sources (Metric Tonnes), 2006
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Figure 6.9 Malaysia :
Particulate Matter (PM) Emission by Sources (Metric Tonnes), 2006
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Figure 6.11 Malaysia :
Carbon Monoxide (CO) Emission by Sources (Metric Tonnes), 2006
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Aerial view of forest fire (DOE photo library)

2006 is shown in Figure 6.12. In 2006, the emission loads
of HC and CO were estimated to be 302,129 metric tonnes
per year and 1,307,176 metric tonnes per year respectively,
an increase of 9.86 percent for HC and 1.48 percent for
CO emission load in 2006 compared to 2005. However, a
decreasing trend was observed in the emission load of PM,
SO, and NO, in 2006 compared to 2005. Emission load of
PM,  was 4,602 metric tonnes in 2006 as compared to 5,897
metric tonnes in 2005 (21.96% decrease); SO, was 12,548
metric tonnes in 2006 as compared to 14,253 metric tonnes
in 2005 (13.60% decrease); and NO, was 198,184 metric
tonnes as compared to 229,454 metric tonnes in 2005
(13.27% decrease). The increase in HC and CO loads in
2006 was due to the increase in the number of motorcycles

and passenger cars.

Figure 6.13 to Figure 6.17 show the contribution of
various categories of vehicle to the respective air pollutant
emission load in 2006. It was estimated that 67.78 percent
of PM, , emission load was contributed by vans and lorries,
31.45 percent from buses, 0.4 percent from taxis and 0.37

percent from passenger cars (Figure 6.13).

Figure 6.14 shows that an estimated 63.02 percent of NO,
emission load was contributed by vans and lorries, 17.44
percent from passenger cars, 16.64 percent from buses, 1.95

percent from motorcycles and 0.95 percent from taxis.
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Figure 6.12 Malaysia : Air Pollutant Emission Load from Motor Vehicles, 2005 - 2006
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Figure 6.14 Malaysia : Distribution of NO, Emission Load from Motor Vehicles, 2006
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Air pollution from mobile source (DOE photo library)

From the total emission of SO,, it was estimated that 60.56
percent was emitted by vans and lorries, 17.92 percent from
passenger cars, 15.91 percent from buses, 3.60 percent from

motorcycles and 2.01 percent from taxis (Figure 6.15).

The higher percentage of NO, and SO, emitted by vans
and lorries was due to the fact that these were diesel engine
vehicles. The sulphur content in diesel is 3,000 ppm.
The Department is proposing to introduce legislation in
2007 for both diesel and petrol quality to meet EURO 2M
standards. Sulphur content for both diesel and petrol will
be significantly reduced from 3,000 ppm to 500 ppm and

from 1,500 ppm to 500 ppm respectively.

Figure 6.16 shows that motorcycles contributed 60.74
percent of the total HC emissions from motor vehicles,
19.72 percent by passenger cars, 17.23 percent by vans and
lorries, while buses and taxis contributed 1.51 percent and

0.80 percent respectively.

Passenger cars contributed 45.35 percent of the total
CO emission load from motor vehicles, vans and lorries
contributed 35.37 percent, motorcycles 15.34 percent,
buses 2.04 percent and taxis 1.90 percent (Figure 6.17).
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SCHEDULED WASTES
INVENTORY

Based on notification received by the
Department of Environment (DOE), a total
of 1,103,457.06 metric tonnes of scheduled
wastes were generated in 2006 as compared
to 548,916.11 metric tonnes in 2005. The
sharp increase of waste quantity in 2006
was due to new waste categories such as
e-waste introduced and controlled under the
Environmental Quality (Scheduled Wastes)
Regulations 2005 which came into force on
15 August 2005. In addition, the quantity
of gypsum wastes managed on-site by two
main generators which were not reported
in previous Environmental Quality Reports
(EQR) is included in 2006. These amounted
to 511,929.38 metric tonnes.

In 2006, gypsum, oil and hydrocarbon,
dross, heavy metal sludge, mineral sludge
and e-waste were the main categories of waste
produced in the country. The breakdown
according to waste categories and industry
types are as given in Table 6.2, 6.3 and
Figure 6.18, 6.19 respectively.

Of the total wastes produced, 110,814.10
metric tonnes (10.0%) were treated and
disposed at Kualiti Alam Sdn. Bhd., 9,360.00
metric tonnes (0.8%) were treated and
disposed at Trinekens (Sarawak) Sdn. Bhd.,
11,363.88 metric tonnes (1.0%) of clinical
wastes were incinerated at licensed off-site
facilities; 5,806.00 metric tonnes (0.5%) were
exported for recovery purposes, 297,001.41
metric tonnes (26.9%) of scheduled wastes
were recovered at off-site facilities and an
estimated 495,631.39 metric tonnes (44.9%)
were treated on-site and 173,480.28 metric
tonnes (15.7%) were stored on-site at waste
generators’ premises (Table 6.4). Three
land farms and 15 on-site waste incinerators
had been licensed by DOE to allow for on-

site treatment and incineration respectively.

New category of scheduled waste
under the Environmental Quality (Scheduled Wastes) Regulations 2005

(DOE photo library)

E-waste: End of life mobile phone batteries (DOE photo library)



Table 6.2 Malaysia : Quantity of Scheduled Wastes Generated by Category, 2006

Table 6.3 Malaysia : Quantity of Scheduled Wastes Generated by Industry, 2006

Table 6.4 Malaysia : Facilities Handling Scheduled Wastes, 2006
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Figure 6.19 Malaysia : Quantity of Scheduled Wastes Generated by Industry, 2006




THE BASEL CONVENTION ON THE
CONTROL OF TRANSBOUNDARY
MOVEMENT OF HAZARDOUS WASTES
AND THEIR DISPOSAL

In 2006, eight Written Approvals were issued for the import
of 172,151 metric tones of wastes for use as raw materials

(Figure 6.20). The wastes comprised of:

* waste gypsum from power plant (132,833 metric
tonnes : 77.2%)

» copper slag (33,674 metric tonnes : 19.6%)

» waste glass from cathode ray tube (CRT) (4,628
metric tonnes : 2.7%)

* spent acid (1,016 metric tonnes : 0.6%)

Figure 6.20 illustrates the trend of wastes imported over
the past five years (2002 to 2006). Waste gypsum was used
as raw materials in cement manufacturing plants, copper
slag was used in shipyard blasting operations, spent acid
was used as raw material in sulphuric acid recovery process
and waste CRT was used as raw material in manufacturing

of cathode ray tube.

A total of 5,806 metric tonnes of scheduled wastes were

exported in 2006 from 49 waste generators comprised of:

e electrical and electronic wastes (1,925 metric tonnes :
33.2%)

* metal hydroxide sludges containing heavy metals such
as silver, nickel and copper (1,769 metric tonnes :
30.5%)

¢ zinc dross (1,082 metric tonnes : 18.6%)

* spent catalyst (645 metric tonnes : 11.1%)

» wastes of nickel cadmium battery (117 metric tonnes :
2.0%)

* wastes containing formaldehyde (24 metric tonnes :
0.4%)

The wastes were exported for recovery at various countries as
shown in Table 6.5. The quantity and type wastes exported
between 2002 and 2006 are shown in Figure 6.21.
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Figure 6.20 Malaysia : Quantity and Type of Scheduled Wastes Imported (Metric Tonnes), 2002 - 2006




Table 6.5 Malaysia : Quantity and Destination of Scheduled Wastes Exported (Metric Tonnes), 2002 to 2006
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|l Metal Hydroxide Sludge 1537 212 2494 2288 1769
|IZI Spent Catalyst 1365 693 722 215 645
[m Used Blasting Material 0 0 25 0 105
|l Used Toner 0 0 0 0 139
|l Zinc Dross 0 0 0 2347 1082
|lWaste of Nickel Cadmium Battery 0 217 103 272 117
|l Electrical & Electronic Wastes 0 0 0 90 1925
|lWastes Containing Formaldehyde 0 0 0 0 24

Figure 6.21 Malaysia : Quantity and Type of Scheduled Wastes Exported (Metric Tonnes), 2002 - 2006




National Water Quality Standards For Malaysia
DOE Water Quality Index Classification

Water Classes And Uses

DOE Water Quality Classification Based On Water Quality Index

WQl Formula and Calculation




National Water Quality Standards For Malaysia

Notes :

* = At hardness 50 mg/l CaCO,

# = Maximum (unbracketed) and 24-hour average (bracketed) concentrations
N = Free from visible film sheen, discolouration and deposits




National Water Quality Standards For Malaysia

No visible floatable materials or debris, no objectional odour or no objectional taste
Related parameters, only one recommended for use

Geometric mean

Maximum not to be exceeded

DOE Water Quality Index Classification

Water Classes And Uses

DOE Water Quality Classification Based On Water Quality Index
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WQI FORMULA AND CALCULATION
FORMULA

waQl = (0.22 * SIDO) + (0.19 * SIBOD) + (0.16 * SICOD) + (0.15 * SIAN) + (0.16 * SISS) + (0.12 * SIpH)
where;

SIDO = Subindex DO (% saturation)

SIBOD = Subindex BOD

SICOD = Subindex COD

SIAN = Subindex NH,-N

SISS = Subindex SS

SIpH = Subindex pH

0=WQl=100

BEST FIT EQUATIONS FOR THE ESTIMATION OF VARIOUS SUBINDEX VALUES

Subindex for DO (in % saturation)

SIDO=0 for x=8
SIDO =100 for x=92
SIDO = -0.395 + 0.030x2 - 0.00020x3 for 8 <x <92
Subindex for BOD

SIBOD =100.4 - 4.23x for x=5
SIBOD = 108 * exp(-0.055x) - 0.1x for x>5
Subindex for COD

SICOD = -1.33x + 99.1 for x=20
SICOD =103 * exp(-0.0157x) - 0.04x for x>20
Subindex for NH,-N

SIAN = 100.5 - 105x for x=0.3
SIAN =94 * exp(-0.573x) -5*1 x-2 | for 0.3<x<4
SIAN =0 for x=4
Subindex for SS

SISS = 97.5 * exp(-0.00676x) + 0.05x for x =100
SISS =71 * exp(-0.0061x) - 0.015x for 100 < x < 1000
SISS=0 for x=1000
Subindex for pH

SIpH =17.2 - 17.2x + 5.02x2 for x<5.5
SIpH = -242 + 95.5x - 6.67x? for 55=x<7
SIpH = -181 + 82.4x - 6.05x? for 7=x<8.75
SIpH =536 - 77.0x + 2.76x? for x=8.75
Note:

* means multiply with





