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Foreword

The Environmental Quality Report 2005 is presented in compliance with Section 3(1)(i) of

the Environmental Quality Act 1974.

The quality of the environment in 2005 with respect to river and marine water quality
remained within normal variations compared to previous years. Following a review of
the national monitoring programme, the number of water quality
monitoring stations increased to 1085 and river basins increased to
146, of which 80 were classified as clean, 51 slightly polluted and
15 polluted.

Compared to 2004, the overall air quality in 2005 deteriorated due
primarily to transboundary pollution and fires at a few areas within
the country which necessitated the activation of the National Haze

Action Plan.

One key challenge is to find effective ways and means to increase

community sensitivity and commitment as well as enhancing its role

and responsibility towards safeguarding the environment. Steps taken by the Department of
Environmentand other similar efforts could not be totally effective if there is no corresponding
participation by the general public to respond, or even take the lead, in an environmentally
responsible and conscientious manner. There is an urgent need to bring about a paradigm
shift of values, systems and attitudes as opposed to greed and selfishness. The environment

needs the commitment of everyone from all walks of life to lend their voices and services.

Together, we can make the difference.

With best wishes,

Dato’ Hajah Rosnani Ibarahim
Director General of Environmental Quality

Malaysia

27 September 2006
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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 25 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 2005 deteriorated
quite significantly compared to the previous year. There
was a significant increase in the number of unhealthy days
recorded at various locations in the Klang Valley, the West

and East Coast of Peninsular Malaysia and the State of

Sarawak.
Table 1.1 Malaysia : Air Pollutant Index (API)
API AIR QUALITY STATUS
0-50 Good
51-100 Moderate
101 - 200 Unhealthy
201 - 300 Very Unhealthy
> 300 Hazardous

During the dry season between February and March 2005,
some areas in the Klang Valley experienced short periods of
slight to moderate haze due to peatland fires in several areas
in the State of Selangor. Following the prolonged dry season
in the region, coupled with the direct influence of south-
westerly wind, several parts of the country experienced
short-term mild to severe haze episodes from mid-May until
mid-October 2005.

Aerial Photo of Open Burning at Municipal Solid Waste
Disposal Site (DOE Photo Library)

The land and forest fires in the Riau Province of Central
Sumatra, Indonesia as reported by the ASEAN Specialised
Meteorological Center (ASMC) were the primary cause of
transboundary pollution which was aggravated by the stable

atmospheric conditions during the period.

Between 1 August 2005 and 15 August 2005, the central,
eastern and northern parts of Peninsular Malaysia experienced
severe haze. The hazy conditions in the Klang Valley and
surrounding areas were more severe in intensity than that of
September 1997 in Peninsular Malaysia. It reached its peak
on 11 August 2005 when a haze emergency was declared
in two areas in the Klang Valley, namely Pelabuhan Klang
and Kuala Selangor when the Air Pollutant Index (API) in
both areas exceeded 500. The emergency declaration was
lifted on 13 August 2005 after the API readings in both
areas dropped below the hazardous level and the visibility

improved.

Apart from these haze episodes, there were no other serious
air pollution incidences in 2005. As in the previous year
Particulate Matter (PM, ) and ground level Ozone remained

the prevailing pollutants in 2005.

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.
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In 2005, the air quality in the Klang Valley was good 21
percent of the time, 69 percent moderate and the remaining
10 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 were
recorded in Kuala Lumpur (67 days) (Figure 1.1). The
overall air quality status in the 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

Es

Langkawi), Pulau Pinang and Perak, the overall air quality
Mobile Source Air Pollution (DOE Photo Library)

was between good and moderate most of the time. More

than 30 percent of the time
707

good air quality was recorded in ,/
Langkawi, Pulau Pinang (USM), 60-
Taiping and Alor Setar, while 50

AN/

of the time and moderate air 30 / A; / ’
uality for the rest of the time. / / \ /
quality ) /Jf

in Kangar good air quality was

experienced only three percent

Number of Days

Sungai Petani experienced 30

percent of the time good air

quality, 69 percent moderate

and the remaining two percent 1999 2000 2001 2002 2003 2004 2005
unhealthy mainly due to —+— Kuala Lumpur 12 12 L 30 2 63 67
hioh levels of q —s— Klang 7 17 7 50 12 11 33
1gh levels o PMlo cause by —a— Petaling Jaya 3 0 4 0 9 17 20
transboundary pollution. —e— Kuala Selangor 0 0 8 21 0 2 13
—%— Putrajaya 0 0 0 0 1 22
Air quality stations in Seberang Figure 1.1 Malaysia : Number of Unhealthy Days, Klang Valley, 1999 - 2005
Prai recorded moderate air quality
73 percent of the time and three = Good (0 - 50)
O Moderate (51 - 100)
percent at unhealthy status. PM | = Unhealthy (101 - 200)
) m Very Unhealthy (201 - 300)
was the main pollutant detected 550, m Hazardous (> 300)
due to industrial activities, 306 208
motor vehicle emissions and 3004~ ]
. ) 257 255
transboundary pollution which 250~ 538 534 =
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occurred during the south- &
2 2004
Wwest Mmonsoon. 5
g ,
§ 150443
In Perak, Taiping experienced
1001
more moderate air quality days
in 2005 compared to 2004. The 504H {10 |, o
3
air quality stations in Tanjung 0 2
b L T T T
Mahm’ IpOh, Tasek and Manjung Putrajaya Kuala Gombak Kajang Petaling Kuala ' Kelang ' Shah
Selangor Jaya Lumpur Alam
recorded several unhealthy days Area

mainly due to high PM,  caused , , . .
Figure 1.2 Malaysia : Klang Valley Air Quality Status, 2005

by transboundary pollution.
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unhealthy days in 2005.
PM  was the predominant 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 2005. Areas such as

Kuantan, Kota Bahru, Jerantut, Paka and Pengkalan Chepa

experienced good air quality for more than 50 percent of the
time, while Kemaman, Kuala Terengganu and Balok Baru
experienced more moderate air quality than good air quality
in 2005. Four unhealthy days were recorded in Jerantut
and one day in Kuala Terengganu due to high levels of PM |
and ozone. The overall air quality status in the East Coast is

shown in Figure 1.4.
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experienced more than 70
percent good air quality
days in 2005 (Figure 1.5). Miri recorded four unhealthy
air quality days due to high concentrations of PM, from

transboundary pollution.

AIR QUALITY TREND

Six criteria pollutants, namely Carbon Monoxide (CO),
Nitrogen Dioxide (NO,), Ozone (O,), Sulphur Dioxide (SO,)
and Particulate Matter (PMIO) 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 1997 to 2005 was computed by averaging
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, )

Particulate Matter is the general term used to describe
respirable particles of less than 10 microns in size. They
may be 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
biomass burning activities either within or from outside the

country (transboundary pollution).

Table 1.2 Malaysia : Ambient Air Quality Guidelines

Note :
**(mg/m?)

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.



Particulate matter (PMM) 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.

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 of 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.

PM,, continues to be the
prevalent pollutant in many
70 A
areas in Malaysia. The
60 4 s
annual - average levels of Malaysian Ambient Air Quality Guideline For PM, = 50 pg/m?
PM,  concentration in the 504-F-N-------- - - _om._ __________ - -
10 ogE\ o /’.‘\*/ _.____-'.-
ambient air between 1997 EREE ol B T e
and 2005 were just below <
= 30 1
the Malaysian Ambient Air £
9 -
Quality Guideline for PM | g 2
. . o
except in 1997 which was 10 -
due to severe haze episodes. 0
However, in 2005 the 1997 1998 1999 2000 2001 2002 2003 2004 2005
annual average value of PM i
8 10 C°”°e/”“§‘“°” 60 41 41 40 44 50 44 48 49
concentration increased by (ug/m-)
2 percent compared to 2004 | | Number of Sites | 27 37 45 50 50 50 51 51 51
(Figure 1.6). The breakdown
of the annual average levels of Figure 1.6 Malaysia :
PMlO for various categories of Annual Average Concentration of Particulate Matter (PM, ), 1997 - 2005
land use is shown in Figure
1.6(a).
Sulphur Dioxide o 1401
(SOZ) g 120 4
Sulphur  dioxide is a < 1004
o
colourless, pungent, irritating, 5 804
. s Malaysian Ambient Air Quality Guideline For PM., = 50 pug/m?
S 10
water-soluble reactive gas. 5 60 T o . ]
This gas is formed during g 404
o
the combustion process of 3 20
fuel containing sulphur (e.g. 0.
oil and coal) mainly from 1997 | 1998 [ 1999 | 2000 | 2001 [ 2002 | 2003 | 2004 | 2005
. . L . Industrial 62 47 45 45 47 54 50 55 53
industrial activities. ~ High B
) i O Urban 83 51 45 46 46 55 50 52 52
concentrations  of SO, in O Sub Urban 54 46 39 39 42 49 42 44 46
the atmosphere increase the O Background | 44 32 38 31 36 35 42 44 50
risk of adverse symptoms O Rural 0 28 40 38 48 58 35 44 39
in asthmatic patients and
P Figure 1.6 (a) Malaysia :
irritate the respiratory system. Annual Average Concentration of Particulate Matter (PM, )
Other effects associated with by Land Use, 1997 - 2005
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The annual average levels of SO, in the ambient air between
1997 and 2005 (Figure 1.7) were well below the Malaysian
Ambient Air Quality Guideline. 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 1997, there
had been a noticeable drop in SO, level in 2005 (75%). 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 (NO,) 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. Short term exposure

to NO, may lead to changes

0.06 -

0.05 -

0.04

Concentration (ppm)
o
o
w

0.02 A

0.01 4

Malaysian Ambient Air Quality for SO, = 0.04 ppm

0.00 _mm_

in airway responsiveness
and lung function in
individuals ~ with  pre-

existing respiratory illnesses

and increases respiratory

illness in children. Long
term exposure may increase
susceptibility to respiratory
infectionand cause alteration
in lung function. Nitrogen

oxides also react in the air to

1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 i
orm ground-level ozone and
. fine particle pollution, both
CO"(‘;?S%UO” 0.0086 | 0.0074 | 0.0035 | 0.0038 | 0.0030 | 0.0029 | 0.0026 | 0.0023 | 0.0024 P P ’
of which are associated with
Number of Sites 27 33 39 43 43 44 44 44 adverse health impacts.

Figure 1.7 Malaysia :

Annual Average Concentration of Sulphur Dioxide (SO,), 1997 - 2005

Nitrogen oxides contribute

to a wide range of
environmental effects,
including the formation

of acid rain and potential

changes in the composition

006 and competition of some
005 species of vegetation in
— Malaysian Ambient Air Quality Guideline for SO, = 0.04 ppm .
E 04 --------"- ciiapilohiasiens oI [ wetland  and  terrestrial
o
5 00 - systems, visibility impairment,
g 0 acidification of freshwater
= 2 4
g bodies, eutrophication of
o o A
estuarine and coastal waters
0.00 _ﬂ_ﬂ_hh_h_hh_hh__hﬂ-_tth_ . .
1997 1998 1999 2000 2001 2003 2004 2005 and increase in levels of
Bl ndustrial 0.0093 0.0087 0.0073 0.0064 0.0057 0.0058 0.0050 0.0042 0.0034 toxins harmful to aquatic
[ urban 0.0089 0.0052 0.0039 0.0037 0.0030 0.0027 0.0026 00029 00025 life.
[ Sub Urban 0.0097 0.0090 0.0036 0.0038 0.0024 0.0020 0.0018 0.0015 0.0016
Wsackground | 00022 0.0017 0.0022 0.0013 0.0009 0.0009 0.0010 0.0006 0.0009

Figure 1.7 (a) Malaysia :

Annual Average Concentration of Sulphur Dioxide (SO,) by Land Use, 1997 - 2005




For the period 1997 to 2005, 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 Guideline. In 2005, the NO,
concentration increased by two percent compared to 2004.
Nitrogen dioxide concentrations were high in urban and
industrial areas mainly due to emissions from automobiles

and combustion processes.

Ground Level Ozone (03)

Ozone is not emitted directly

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.

into the air but is formed
by the reaction of Volatile 0-20+
Organic Compounds(VOCs) 0.18 - Malaysian Ambient Air Quality Guideline for NO, = 0.17 ppm
and NO, in the presence 30T I
of heat and sunlight. 0.14 4
Ground-level ozone forms g 042
& 0121
readily in the atmosphere, 5 o010
] .10 4
usually in the warm £
8 0.084
sunny urban atmosphere. 3
© 0.06-
VOCs are emitted from
various sources, including 0044
motor vehicles, chemical 0.02+
plan‘[S, reﬁneries’ factories’ 0_00._n:-1_t-:-1:-_
1997 | 1998 | 1999 | 2000 [ 2001 2002 | 2003 | 2004 | 2005
consumer and commercial Concentration (ppm)| 0.0113 | 0.0086 | 0.0074 | 0.0068 | 0.0073 | 0.0078 | 0.0078 | 0.0079 | 0.0095
products and other Number of Sites 13 27 33 39 43 43 43 44 44
industrial sources. Nitrogen Figure 1.8 Malaysia :
oxides are emitted from Annual Average Concentration of Nitrogen Dioxide (NO,), 1997 - 2005
motor  vehicles, power
plants and combustion
sources. Changes in weather
patterns  contribute  to 0184 Malaysian Ambient Air Quality Guideline for NO, = 0.17 ppm
yearly differences in ozone 0.16 4
concentrations. Ozone and 0.14
E
the precursor pollutants 5 0124
that form ozone can also 5 0.10
g ]
be transported hundreds of 2
. . 8 0.081
kilometres away depending 5
o
. . . 0.06 -
on wind direction.
0.04+
Exposure to high 0.021 |:|
Concentrations Of ground_ 0.00 ﬁ—..]:h—-ﬂ:h—ﬂ:h—-.h—-ﬂ:h—-.h—-ﬂ:h—
] 1997 1998 1999 2000 2001 2002 2003 2004 2005
level ozone has been linked M Industrial | 0.0100 | 0.0089 |0.0096 [ 0.0093 [ 0.0105 | 0.0106 | 0.0104 | 0.0105 | 0.0105
to numerous health effects. O Urban 0.0210 | 0.0141 | 0.0112 | 0.0104 | 0.0113 | 0.0122| 0.0123 | 0.0122 | 0.0106
Repeated exposures to ozone [ Sub Urban | 0.0108 | 0.0084 | 0.0062 | 0.0062 | 0.0062 | 0.0065 | 0.0066 | 0.0068 | 0.0069
can make people more W Background | 0.0033 | 0.0031 |0.0030 | 0.0014 | 0.0013 | 0.0018| 0.0017 | 0.0020 | 0.0026
susceptible to respirator i .
p P Y Figure 1.8 (a) Malaysia :
infections resulting in Annual Average Concentration of Nitrogen Dioxide (NO,)
. . by Land Use, 1997 - 2005
lung inflammation and y
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Figure 1.9 shows the annual average daily maximum
one-hour ozone concentrations in ambient air for 1997
to 2005. There were fluctuations in the trend observed
throughout this period. In 2005, the annual average daily
maximum one-hour ozone concentrations increased by
63 percent compared to 2004. Figure 1.9(a) describes
the ozone concentration for various land use categories
between 1997 and 2005. 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).

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.
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The health threat from exposure to CO is most serious to
those who suffer from cardiovascular diseases. At high levels
of exposure, CO can be poisonous even to healthy 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 1997 to
2005 were well below the Malaysian Ambient Air Quality
Guideline (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.
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Clear Day in Kuala Lumpur City (DOE Photo Library)

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 IQ.

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
2005, the average level of atmospheric Pb monitored in the

Klang Valley was lower than previous years (Figure 1.11).

Hazy Day in Kuala Lumpur City (DOE Photo Library)
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Figure 2.1 DOE : Comparison of Noise Data for
Various Activities

Figure 2.2 DOE : Comparison of Noise Data for
Various Traffic Mode

Schedule 1

Maximum Permissible Sound Level (L,,)
of Receiving Land Use for Planning

and New Development

Schedule 2

Maximum Permissible Sound Level (Lm)

of New Development (Roads, Rails and Industrial)

in Areas of Existing High Environmental Noise Climate
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CHAPTER 2 - NOISE MONITORING

NOISE MONITORING areas. The L, for 24 hours, daytime (7:00 a.m. to 10:00
PROGRAMME pm.) and night time (10:00 p.m. to 7:00 a.m.), were
Ambient noise level measurements in 2005 were ~ plotted as in Figure 2.1 and Figure 2.2. The readings
conducted in residential areas close to industrial  indicated that noise levels from commercial centres
and traffic activities. The data obtained were Wwere the highest among all other noise sources. Planning
analysed based on methods recommended in  Guidelines for Environmental Noise Limits and Control
the Planning Guidelines for Environmental —serves as a useful reference to determine the recommended
Noise Limits and Control. The L

Aeq
represented the existing noise levels in those — 1,2).

calculated  noise level limits for any new development (e.g. Schedule

B Commercial Centre

[ oil & Gas Petroleum Industry

[} Processing Rubber Based Product
& cement Premix And Quarry

70 - Il Construction Site

Noise Level, dB (A)

24 Hours Day Time Night Time

Existing L,

Figure 2.1 DOE : Comparison of Noise Data for Various Activities

Il Traffic In Urban Areas

[ Air Traffic

[ Express Railway Link

& Traffic In Sub-urban Areas

70 -

Noise Level, dB (A)

24 Hours Day Time Night Time

Existing L,

Figure 2.2 DOE : Comparison of Noise Data for Various Traffic Mode




Motorcycle: Kerbside Noise Enforcement Campaign (DOE Photo Library)

SCHEDULE 1

MAXIMUM PERMISSIBLE SOUND LEVEL (La.;) OF RECEIVING LAND USE

FOR PLANNING AND NEW DEVELOPMENT

Receiving Land Use
Category

Noise Sensitive Areas,

Low Density Residential,
Institutional (School or Hospital)
and Worship Areas

Suburban Residential
(Medium Density) Areas,
Public Spaces, Parks and
Recreational Areas

Urban Residential (High Density)
Areas and Designated Mixed
Development Areas

(Residential - Commercial)
Commercial Business Areas

Designated Industrial Areas

Day Time
7:00 a.m. — 10:00 p.m.

50 dBA

55 dBA

60 dBA

65 dBA

70 dBA

Night Time
10:00 p-m. — 7:00 a.m.

40 dBA

45 dBA

50 dBA

55 dBA

60 dBA
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SCHEDULE 2

MAXIMUM PERMISSIBLE SOUND LEVEL (La.q) OF NEW DEVELOPMENT
(ROADS, RAILS AND INDUSTRIAL) IN AREAS OF EXISTING
HIGH ENVIRONMENTAL NOISE CLIMATE

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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CHAPTER 3 - RIVER WATER

RIVER WATER QUALITY
MONITORING

The Department of Environment (DOE) river

water quality monitoring programme which began
in 1978 was initially geared to establish baselines
and detect water quality changes. In recent years,
it had been extended to provide information for
identification of pollution sources. Water samples
are collected at regular intervals from designated
stations for in-situ and laboratory analysis to
determine their physical, chemical and biological
characteristics. The Water Quality Index (WQD

--.i—- § ."".- s,

¥ 1

Clean River (DOE Photo Library)

used to evaluate the status of river water quality ~ In 2004 a thorough review of river basins and water quality
consists of parameters such as Dissolved Oxygen = monitoringstations was carried out, taking into consideration
(DO), Biochemical Oxygen Demand (BOD), criteria such as location of monitoring stations upstream,
Chemical Oxygen Demand (COD), Ammoniacal  midstream and downstream of the river basin; location of
Nitrogen (NH,-N), Suspended Solids (SS) and  stations at tributaries; landuse pattern; river basins with
pH. The WQI serves as a basis for environmental  estuaries; and river basins not previously monitored. After
assessment of a watercourse in relation to pollution  the review, some stations were terminated, some relocated
load categorization and designation of classes of and new stations were also established. Following this
beneficial uses as provided for under the National ~ revision, the number of river basins monitored in 2005
Water Quality Standards for Malaysia (NWQS) increased from 120 to 146 and the number of stations
(ANNEX). increased from 926 to 1085.



RIVER WATER QUALITY STATUS

In 2005, a total of 1,085 water quality monitoring stations
located within 146 river basins were monitored by DOE
(Map 3.1, 3.2 and 3.3). Out of these 1,085 monitoring
stations, 504 (46.5%) were classified as clean; 467 (43%)
slightly polluted; and 114 (10.5%) polluted (Table 3.2,
3.3 and 3.4). 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 (54.7%) were clean, 51 (34.9%) slightly polluted,
and 15 (10.3%) polluted (Figure 3.1).

Polluted River : Discharge from Textile Industry
(DOE Photo Library)
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Figure 3.1 Malaysia : River Basins Water Quality Trend,1990 - 2005
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Polluted River : Cement Slurry from Construction Site
(DOE Photo Library)

Polluted River : Construction Work Along River Bank
(DOE Photo Library)
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Cumulative water quality data compiled from 15 continuous (8.5 mg/l) and

water quality monitoring

stations are presented in Figures High turbidity

3.2, 3.3, 3.4 and 3.5. Based on the 90-percentile value, Langat (928.3

Perai (41.9% saturation),

Sungai Linggi (4.2 mg/l) (Figure 3.3).
was most frequently detected in Sungai
NTU), followed by Sungai Selangor
low dissolved oxygen levels were most frequent in Sungai (751.1 NTU) and Sungai Klang (682.5 NTU) (Figure
followed by Sungai Klang (44.6% 3.4). Meanwhile pH value of 6.5 was recorded at Sungai

saturation) and Sungai Putat (46.2% saturation) (Figure Terengganu, pH 6.6 at Sungai Selangor and pH 6.8 at

3.2). High ammonium levels were recorded more frequently Sungai Skudai (Figure 3.5).
in Sungai Putat (8.8 mg/l), followed by Sungai Klang
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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 2005, twenty two
(22) incidences of distinctive pollution influx were observed
(Table 3.1).

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
Biochemical Oxygen Demand (BOD), 28 river basins were
categorized as polluted; 41 river basins slightly polluted
and 77 river basins clean (Figure 3.6). High BOD was
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Table 3.1 Malaysia : Pollution Influx Observed at Six Continuous Water Quality Stations

Source Of Pollution (Activity) : Sewage, Agrobase and
Manufacturing Industries @ Clean
- Pollution Indicator (Parameter) : Biochemical Oxygen Slightly Polluted
100 ( R N U 0 Slightly
W Polluted
904
80- 75 76 77
68
704 63 65
58
< 604 >
[2]
3 50 42
5 39 “ 41
c 37
[}
£ 47 31 29
5 29 28
Z 30 23 21 23
18 18
20- 14 5
10
0 T T T T T T T
1998 1999 2000 2001 2002 2003 2004 2005
Year
Figure 3.6 :
River Basins Water Quality Trend Based on BOD Sub-Index, 1998 - 2005




contributed by untreated
or partially treated sewage
and discharges from agro-
based and manufacturing
industries. Based on
Ammoniacal Nitrogen
(NH,-N), 43 river basins
were categorized as
polluted; 54 river basins
slightly polluted and 49
river basins clean (Figure
3.7). The main source
of Ammoniacal Nitrogen
(NHa—N) was sewage which
included livestock farming
and  domestic  sewage.
Meanwhile, 34 river
basins were categorized as
polluted by  Suspended
Solids (SS), 22 basins slightly
polluted and 90 clean
(Figure 3.8). Earthworks
and land clearing activities
were the main sources of

SS pollution.

Analysis of heavy metals
in 5,828 water samples
revealed that almost all
samples complied with
Class 1II, National Water
Quality ~ Standards  for
arsenic (As), mercury (Hg),
cadmium (Cd), chromium
(Cr), lead (Pb), and zinc
(Zn), except iron (Fe) 85 %
compliance and zinc (Zn)

99 % compliance.

Number of Basin
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River Basins Water Quality Trend Based on NH_-N Sub-Index, 1998 - 2005
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Figure 3.8 :
Quality Trend Based on SS Sub-Index, 1998 - 2005

The trend for river water quality (1990 to 2005) is as shown

in Figure 3.1. In 2005, the number of polluted river basins

were 15, slightly polluted basins 51 and the number of clean

river basins 80. Of the 15 polluted river basins, 9 were

previously already polluted thus remaining unchanged;

3 deteriorated from slightly polluted in 2004 to polluted

in 2005; and 3 were new river basins identified after the

review. The 3 river basins where water quality deteriorated
were Sungai Merbok, Kedah (WQI 59)(WQI 65 in 2004);
Sungai Air Baloi, Johor (WQI 59) (WQI 67 in 2004); and
Sungai Tebrau, Johor (WQI 57) (WQI 68 in 2004). The
other newly identified polluted river basins were Sungai
Bayan Lepas, Pulau Pinang (WQI 58), Sungai Merlimau,
Melaka (WQI 58) and Sungai Sembulan, Sabah (WQI 59).
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Table 3.2 Malaysia : Water Quality Status of Clean River Basins, 2005




Table 3.2 Malaysia : Water Quality Status of Clean River Basins, 2005 (Continued)




Table 3.2 Malaysia : Water Quality Status of Clean River Basins, 2005 (Continued)




Table 3.2 Malaysia : Water Quality Status of Clean River Basins, 2005 (Continued)

Notes :

1. WQI based on 6 major parameters : BOD, COD, SS, pH, DO and NH,-N
River water quality status : C = Clean, SP = Slightly polluted and P = Polluted
River class based on NWQS
() = Overall WQI for 2005

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




Table 3.3 Malaysia : Water Quality Status of Slightly Polluted River Basins, 2005




Table 3.3 Malaysia : Water Quality Status of Slightly Polluted River Basins, 2005 (Continued)




Table 3.3 Malaysia : Water Quality Status of Slightly Polluted River Basins, 2005 (Continued)




Table 3.3 Malaysia : Water Quality Status of Slightly Polluted River Basins, 2005 (Continued)

Notes :

1.

o s

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

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

River class based on NWQS

() = Overall WQI for 2005

Overall WQI for river basin is calculated by averaging WQI from all sampling stations in each river basin
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Table 3.4 Malaysia : Water Quality Status of Polluted River Basins, 2005

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
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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 2005, 88 monitoring wells had been established
at 48 sites in Peninsular Malaysia, 19 wells in
Sarawak and 15 wells in Sabah (Table 4.1). The

sites were selected and categorized according to

L

i1

the surrounding land use which were agricultural,

a1
-

[
L

urban/suburban, rural, industrial, solid waste

e
e

landfills, golf courses, radioactive landfill, animal

—
e
-

burial areas, municipal water supply and ex-mining

-

-
o
=

areas (gold mine). In 2005, monitoring of salt water

=
Sl

intrusion was conducted at three monitoring wells;

- o
k

two in Selangor and one in Pahang.

DOE Groundwater Monitoring Well (DOE Photo Library)

CHAPTER 4 - GROUNDWATER QUALITY

Table 4.1 Malaysia :
Distribution of Groundwater Monitoring Wells, 2005

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 &
Ex-mining Areas (Gold Mine) &
Municipal Water Supply 11
Animal Burial Areas 16
Aquaculture Farms 9
Resorts 1

Total 122

Groundwater Monitoring (DOE Photo Library)



GROUNDWATER QUALITY STATUS

In 2005, 250 water samples were taken from these
monitoring wells compared to 274 the previous year (2004).
The samples were analysed for volatile organic compounds
(VOCs),
(coliform), phenolic compounds, radioactivity (Gross Alpha
and Beta), total hardness, total dissolved solids (TDS), pH,

pesticides, heavy metals, anions, bacteria

temperature, conductivity and dissolved oxygen (DO). The
groundwater quality status was determined based on the
National Guidelines for Raw Drinking Water Quality from
the Ministry of Health (Revised December 2000) (Table
4.2) as the benchmark.

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

Source : Ministry of Health, Malaysia

Potential Groundwater Contamination by Landfill Leachate
(DOE Photo Library)

Iron (Fe) levels exceeding the benchmark were recorded
in all samples (Figure 4.1). Between 38 percent and 100
percent of the samples taken from all sites showed high levels
of iron. The sampling results also showed that between 37
percent and 100 percent of samples taken from all areas
recorded manganese (Mn) levels exceeding the benchmark.
Between one percent and 29 percent of samples from all
areas except in radioactive landfill, ex-mining areas (gold
mine), municipal water supply and urban/suburban areas

were found to exceed the nitrate benchmark.

Arsenic levels exceeding the benchmark were recorded
at radioactive sites (100%), ex-mining areas (50%), solid
waste landfill (42%), industrial areas (33%), municipal
water supply (38%) and agricultural areas (21%). Other
parameters exceeding the acceptable values are shown in

Figure 4.1.
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MARINE WATER QUALITY
MONITORING

Marine water quality monitoring plays animportant
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

Pristine Malaysian Beach (DOE Photo Library)

Table 5.1 Malaysia : Marine Environmental Quality Parameters

Table 5.2 Malaysia : Interim Marine Water Quality Standards
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Figure 5.1 Malaysia : Marine Water Quality Status, 2003 - 2005
solids (80.2%), Escherichia coli

(48.5%) and oil and grease (45.1%). Figure 5.1 shows
the trend of marine water quality contaminants from 2003
to 2005. Overall comparison showed an increase in total

suspended solids, cadmium, cuprum and total chromium

levels in marine waters and a decrease in oil and grease, E.
coli, lead and mercury in 2005 compared to the previous

year.

Table 5.3 Malaysia : Status of Marine Water Quality Parameters Exceeding Standards (%), 2005

Note :
NA : Not available




Table 5.4 Malaysia : Sources of Marine Water Contaminants

Total suspended solids remained a significant
contaminant of marine water with 100 percent
of samples from Pulau Langkawi and Perak
exceeding the IMWQS. Other States recorded
levels that exceeded the IMWQS by more than
60 percent, except for Pahang, where the level
was only 8 percent (Table 5.3).

For oil and grease contamination, Pahang and
Perak recorded the highest percentage (100%)
exceeding the IMWQS, followed by Kelantan
(82.5%) and Langkawi (80%), while Sabah
was free from oil and grease contamination
E. coli contamination was recorded highest
in Pulau Pinang (93.4%), followed by Negeri
Sembilan (78.7%) and Perak (77%).

Heavy metals pollution was comparatively
low with lead (Pb) exceeding the IMWQS by
27.4 percent, followed by cuprum (20.7%),
cadmium (9.9%) and mercury (7.6%). Lead
contamination was evident in Terengganu
(82.9%), Kelantan (71.8%), and Langkawi
(62.9%). Meanwhile, total chromium pollution
was recorded at 2.2 percent and no arsenic
(As) contamination was detected in 2005.
Table 5.4 highlights sources of contamination

of marine waters.

Coral Reef Ecosystem (DOE Photo Library)
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Figure 5.2 Malaysia : Island Marine Water Quality Status, 2005
ISLAND MARINE WATER in development islands, of which 92.5 percent of samples
QUALITY STATUS monitored exceeded the interim standards (Figure 5.2).

The islands monitored are categorised as development
islands (12 islands), resort islands (21 islands), marine
park islands (25 islands) and protected islands (3 islands).
A total of 208 samples were collected and analysed. The

major pollutants identified in island marine waters were

Total
suspended solids was the predominant pollutant recorded

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

Resort islands recorded E. coli and oil and grease exceeding
the standards by 40 percent and 62.2 percent respectively.
For protected islands, total suspended solids and oil and
grease exceeded the standards by 66.7 percent and 22.2
percent respectively and none of E. coli samples exceeded
the standard.

Potential Qil Pollution Source (DOE Photo Library)




All samples for E. coli contamination in Perak waters
exceeded the standard of 100MPN/100ml, followed by
Terengganu (43.5%) and Labuan (26.1%) (Figure 5.3).
E. coli contamination was not detected for islands in Kedah,
Pulau Pinang, Selangor, Melaka, Johor and Sarawak. As
for total suspended solids, all samples analysed in Kedah,
Perak, Johor and Sabah exceeded the standard. All samples
in Kedah and Pahang exceeded the standard for oil and

TARBALL MONITORING

In 2005, there were 133 monitoring stations for tarball.
Almost all beaches were found to be free from tarball
pollution with the exception of Kuala Sungai Kerteh Tioxide
Selatan and Kerteh Tengah Industrial Area in Terengganu
(observed on 3 May 2005) and Club Med and Legend
Hotel, Pantai Cherating in Pahang (observed on 11 May
2005). The amount of tarballs quantified were 337.7g,

grease. 31.6g and 50g per 100m beach strip respectively. Tarball
residues on beaches were caused by oily discharges from
fishing boats as well as passing vessels.
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Figure 5.3 Malaysia : Status of Island Marine Water Quality by State, 2005
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solids (80.2%), Escherichia coli

(48.5%) and oil and grease (45.1%). Figure 5.1 shows
the trend of marine water quality contaminants from 2003
to 2005. Overall comparison showed an increase in total

suspended solids, cadmium, cuprum and total chromium

levels in marine waters and a decrease in oil and grease, E.
coli, lead and mercury in 2005 compared to the previous

year.
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Table 5.4 Malaysia : Sources of Marine Water Contaminants

Total suspended solids remained a significant
contaminant of marine water with 100 percent
of samples from Pulau Langkawi and Perak
exceeding the IMWQS. Other States recorded
levels that exceeded the IMWQS by more than
60 percent, except for Pahang, where the level
was only 8 percent (Table 5.3).

For oil and grease contamination, Pahang and
Perak recorded the highest percentage (100%)
exceeding the IMWQS, followed by Kelantan
(82.5%) and Langkawi (80%), while Sabah
was free from oil and grease contamination
E. coli contamination was recorded highest
in Pulau Pinang (93.4%), followed by Negeri
Sembilan (78.7%) and Perak (77%).

Heavy metals pollution was comparatively
low with lead (Pb) exceeding the IMWQS by
27.4 percent, followed by cuprum (20.7%),
cadmium (9.9%) and mercury (7.6%). Lead
contamination was evident in Terengganu
(82.9%), Kelantan (71.8%), and Langkawi
(62.9%). Meanwhile, total chromium pollution
was recorded at 2.2 percent and no arsenic
(As) contamination was detected in 2005.
Table 5.4 highlights sources of contamination

of marine waters.
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ISLAND MARINE WATER in development islands, of which 92.5 percent of samples
QUALITY STATUS monitored exceeded the interim standards (Figure 5.2).

The islands monitored are categorised as development
islands (12 islands), resort islands (21 islands), marine
park islands (25 islands) and protected islands (3 islands).
A total of 208 samples were collected and analysed. The

major pollutants identified in island marine waters were

Total
suspended solids was the predominant pollutant recorded

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

Resort islands recorded E. coli and oil and grease exceeding
the standards by 40 percent and 62.2 percent respectively.
For protected islands, total suspended solids and oil and
grease exceeded the standards by 66.7 percent and 22.2
percent respectively and none of E. coli samples exceeded
the standard.
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All samples for E. coli contamination in Perak waters
exceeded the standard of 100MPN/100ml, followed by
Terengganu (43.5%) and Labuan (26.1%) (Figure 5.3).
E. coli contamination was not detected for islands in Kedah,
Pulau Pinang, Selangor, Melaka, Johor and Sarawak. As
for total suspended solids, all samples analysed in Kedah,
Perak, Johor and Sabah exceeded the standard. All samples
in Kedah and Pahang exceeded the standard for oil and
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In 2005, there were 133 monitoring stations for tarball.
Almost all beaches were found to be free from tarball
pollution with the exception of Kuala Sungai Kerteh Tioxide
Selatan and Kerteh Tengah Industrial Area in Terengganu
(observed on 3 May 2005) and Club Med and Legend
Hotel, Pantai Cherating in Pahang (observed on 11 May
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residues on beaches were caused by oily discharges from
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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 mainly
diffused sources such as agricultural activities and

surface runoffs.

In 2005, the Department of Environment (DOE)
registered 18,724 water pollution point sources
comprising mainly sewage treatment plants (8,782
:46.9% inclusive of 562 Network Pump Stations),
manufacturing industries (8,562 : 45.7%), animal
farms (898 : 4.8%) and agro-
based industries (482 : 2.6%)
(Figure 6.1).

I L e . -
Water Pollution: Uncontrolled Earthworks (DOE Photo Library)

Figure 6.2 represents the distribution of industrial water
pollution sources from agro-based and manufacturing
industries compiled by the DOE in 2005 through field
surveys and questionnaires. A total of 9,044 sources were
identified with Selangor having the highest number of
water pollution sources (1,853 : 20.5%), followed by Johor
(1,774 : 19.6%). According to statistics compiled by the
Veterinary Department of Malaysia shows that the total
standing pig population for 2005 was about 1.7 million, an

increase of 13.3 percent compared to 1.5 million in 2004.

However, the number of animal farms decreased from 904
in 2004 to 898 in 2005.

Sewage Treatment
Plants
8,782 (46.9%)

Agro-based
Industry
482 (2.6%)

Figure 6.1 Malaysia : Composition of Water Pollution Sources by Sector, 2005

Manufacturing
Industry
8,562 (45.7%)

Animal Farm
(Pig Farm)
898 (4.8 %)




Number of Sources
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1

State

Figure 6.2 Malaysia :
Distribution of Industrial Water Pollution Sources
(Agro-based and Manufacturing Industries) by States, 2005

Number of Plants

Figure 6.3 Malaysia :
Distribution of Sewage Treatment Plants by State, 2005
(Source : IWK Sdn. Bhd.)

Water Pollution : Untreated Industrial Effluent
(DOE Photo Library)

The number of sewage
treatment  plants  under
the management of Indah
Water  Konsortium  Sdn.
Bhd. (IWK) had increased
to 8,782 in 2005 compared
to 8,414 plants in 2004.
Selangor had the largest
number of sewage treatment
plants (2,485 : 28.3%), Perak
(1,314 : 15.0%), Johor (970 :
11.0%) and Negeri Sembilan
(909 : 10.3%) (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 821,669.5 kg/day.
The estimated BOD loading
contributed by other major
sectors were agro-based and
industries
(52,282.2 kg/day) and pig
farming (217,680.8 kg/day)
Table 6.1 indicates the
total BOD load in kg/day

discharged from sewage

manufacturing

treatment plants throughout
Malaysia in 2005.

Major Water Pollution Source : Untreated Sewage
(DOE Photo Library)
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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.

AIR POLLUTION SOURCES AND
EMISSION LOAD
The main air pollution sources in Malaysia in 2005
were :

e Mobile sources

e Stationary sources

e Open burning

e Transboundary pollution
Emissions from mobile sources, stationary sources and open
burningactivities within the country were the most significant
sources of air pollution in 2005. However, transboundary
pollution of fine particles from external large-scale biomass
open burning activities was also a significant contributor of

poor air quality in the country.

Air Pollution from Stationary Sources

The main stationary sources of air pollution were industrial
premises and power generation stations. The total number
of stationary air pollution sources identified in 2005
which were subjected to Environmental Quality (Clean
Air) Regulations 1978 was 13,185 (Figure 6.4), Selangor
reported the highest number of stationary pollution sources
(2,943 : 22.2%), followed by Johor (2,509 : 18.9%) and
Sarawak (1,822 : 13.7%).

R

Inefficient Air Pollution (Filter Bag) Control System
(DOE Photo Library)



Number of Industrial Sources

Figure 6.4 Malaysia : Industrial Air Pollution Sources by State, 2005
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Figure 6.5 Malaysia : Combined SO, Emission by Sources (Metric Tonnes), 2005
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M Transport
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Figure 6.6 Malaysia : Combined Particulate Matter (PM) Emission by Sources
(Metric Tonnes), 2005

Emission Load from
Stationary Sources
The estimated combined
air emission load for 2005
was about 1,321,379 metric
tonnes of carbon monoxide
(CO); 346,037  metric
tonnes of nitrogen oxides
(NOy), 169,796  metric
tonnes of sulphur dioxide
(SO,) and 29,978 metric
tonnes of particulate matter
(PM).  Stationary sources
which included industrial
premises and power stations
were the main contributors
to total SO, emission load
(80%) and PM emission load
(67%) (Figures 6.5, 6.6).
On the other hand, mobile
sources were the main
contributors to NO, (67%)
and CO (98%) emission load
(Figures 6.7, 6.8). Apart
from stationary and mobile
sources, open  burning
activities were significant
contributors to PM emission
load. Figure 6.9 shows the
air pollutant emission load
from stationary sources in
2005 and 2004.
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Figure 6.7 Malaysia :
Combined Nitrogen Oxides (NO,) Emission by Sources (Metric Tonnes), 2005
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Figure 6.8 Malaysia :
Combined Carbon Monoxide (CO) Emission by Sources (Metric Tonnes), 2005
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Figure 6.9 Malaysia :
Air Pollutant Emission Load from Stationary Sources, 2004 - 2005




Air Pollution from Mobile Sources

Mobile sources 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 2004 and 2005 is shown in Figure 6.10.
In 2005 the number of registered passenger cars increased
by 9.5 percent and motorcycles by 6.6 percent. There was
a slight increase in the numbers of buses, goods vehicles
and taxis in 2005 compared to 2004. The number of in-use
vehicles or active vehicles dropped slightly in 2005 compared
to 2004 except for passenger cars (Figure 6.11).
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Figure 6.10 Malaysia : Number of Registered Vehicles, 2004 - 2005
(Source : Road Transport Department, 2005)
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Emission Load from
Mobile Sources

The estimated annual air
pollutant emission loads of
hydrocarbon (HC), carbon
monoxide (CO), particulate
matter (PMm)» nitrogen
dioxide (NO,) and sulfur
dioxide (SO,) from the road
transport sector for 2004
and 2005 are shown in
Figure 6.12. In 2005, the
emission loads of HC and

CO were estimated to be

274,997 metric  tonnes
per year and 1,288,103
metric tonnes per year

respectively, an increase of
7.0 percent for HC and 3.8
percent for CO emission
load in 2005 compared
to 2004. Correspondingly
an increasing trend was
observed in the emission
load of PM , SO, and NO,
in 2005 compared to 2004.
Emission load of PM,  was
5,897 metric tonnes in 2005
as compared to 4,174 metric
in 2004 (41.3%
increase); SO, was 14,523

metric tonnes in 2005 as

tonnes

compared to 11,624 metric
in 2004 (24.9%

increase); and NO, was

tonnes

229,454 metric tonnes as
compared to 182,282 metric
in 2004 (25.9%

increase).

tonnes

Figure 6.13 to Figure 6.17
show the contribution of
various categories of vehicle
to the respective air pollution
emission load in 2005. It was
estimated that 73.1 percent
of PM emission load was

contributed by vans and
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Figure 6.12 Malaysia : Air Pollutant Emission Load from Mobile Sources, 2004 - 2005
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Figure 6.13 DOE : Distribution of PM, Emission Load from Mobile Sources, 2005
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lorries, 23.4 percent from
buses, 2.5 percent from
taxis and 1.0 percent from
passenger cars (Figure
6.13).

Figure 6.14 shows that
an estimated 63.0 percent
of NO, emission load was
contributed by vans and
lorries, 16.6 percent from
buses, 17.4 percent from
passenger cars, 2.0 percent
from motorcycles and 1.0

percent from taxis.

From the total emission of
SO,, it was estimated that
60.6 percent was emitted
by vans and lorries, 17.9
percent from passenger cars,
15.9 percent from buses, 3.6
percent from motorcycles
and 2.0 percent from taxis
(Figure 6.15).

Figure 6.16 shows that
motorcycles  contributed
60.7 percent of the total
HC emissions from mobile
sources, 17.2 percent by vans
and lorries, 19.7 percent by
passenger cars while buses
and taxis contributed 1.5
percent and 0.9 percent

respectively.

Passenger cars contributed
45.4 percent of the total CO
emission load from mobile
sources, vans and lorries
contributed 35.4 percent,
motorcycles 15.3 percent,
buses 2.0 percent and taxis
1.9 percent (Figure 6.17).
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Figure 6.15 DOE : Distribution of SO, Emission Load from Mobile Sources, 2005

Motorcyles
60.7%

Passenger Cars
19.7%

[ Passenger Cars
M Taxis

[JBuses

W Vans & Lorries
B Motorcycles

Vans & Lorries Buses
17.2% 1.5%

Figure 6.16 DOE : Distribution of HC Emission Load from Mobile Sources, 2005
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SCHEDULED WASTES INVENTORY

Based on notification received by the Department of
Environment (DOE), a total of 548,916.11 metric tonnes of
scheduled wastes were generated in 2005 as compared to
469,584.07 metric tonnes in 2004. Oil and hydrocarbon,
mineral sludge and dross were the main categories of waste
produced in the country. The breakdown according to
waste categories and industry types are given in Table 6.2,
6.3 and Figure 6.18, 6.19 respectively. Of the total wastes
produced; 85,734.92 metric tonnes (15.6%) were treated

Scheduled Waste : Industrial Sludge (DOE Photo Library)

and disposed at Kualiti
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Figure 6.18 DOE : Quantity of Scheduled Wastes Generated by Category, 2005
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Figure 6.19 DOE : Quantity of Scheduled Wastes Generated by Industry, 2005




Table 6.2 DOE : Quantity of Scheduled Wastes Generated by Category, 2005

Table 6.3 DOE : Quantity of Scheduled Wastes Generated by Industry, 2005

Table 6.4 DOE : Facilities Handling Scheduled Wastes, 2005




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

In 2005, five Written Approvals were issued for the import of
306,646 metric tonnes of wastes for use as raw materials (Figure

6.20). The wastes comprised of :

+ granulated blast furnace slag (241,872 MT, 78.9%)

* copper slag (58,774 MT, 19.1% ); and

* spent fluid cracking catalyst (6,000 MT, 2.0%)

The spent catalyst and blast furnace slag were used as raw
materials in cement manufacturing plants and the copper
slag for sand blasting operations. A total of 5,224 metric
tonnes of scheduled wastes were exported in 2005. The
exported wastes from 25 waste generators comprised of :

e zinc dross (2,347 MT, 44.9%)

» metal hydroxide sludges containing heavy metals such as
silver, nickel and copper (2,288 MT, 43.8%)

* waste of nickel cadmium battery (272 MT, 5.2%)

* spent catalyst (215 MT, 4.1%)

* used xerox office equipment (90 MT, 1.7%); and

* used drums containing toxic and hazardous chemicals
(12 MT, 0.2%).

The wastes were exported for recovery at various countries

as shown in Table 6.5. The quantity and type of wastes

exported between 2001 and 2005 are shown in Figure
6.21.
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Figure 6.20 Malaysia : Quantity and Type of Scheduled Wastes Imported (Metric Tonnes), 2001 - 2005




Table 6.5 Malaysia : Quantity and Destination of Scheduled Wastes Exported (Metric Tonnes), 2001 to 2005

______________________________________________________________

6000

4000~ ,

20004 /

0
2001 2002 2003 2004 2005

l Glass Cutlet 45 0 0 0 0
O Used Xerox Office Equipment 0 0 0 0 90
O Used Drums Containing Chemicals 0 0 0 10 12
I Waste Of Nickel Cadmium Battery 0 0 217 103 272
O Zinc Dross 0 0 0 0 2347
E Cadmium Nickel Oxide 0 67 30 0 0
O Used Blasting Material 19 0 0 25 0
O Copper Oxide 0 142 1209 0 0
O Spent Catalyst 816 1365 693 722 215
B Metal Hydroxide Sludge 1795 1537 212 2494 2288

Figure 6.21 Malaysia :
Quantity and Type of Scheduled Wastes Exported (Metric Tonnes), 2001 - 2005




National Water Quality Standards For Malaysia
DOE Water Quality Index Classification

Water Classes And Uses

DOE Water Quality Classification Based On Water Quality Index




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






