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Proposed Measures and Their Rough Costs

Proposed Neasures

Cost Estimation

Stationaty

Sources

Powar Station

Fuel conversion from middle fusl oil/coal to natural gas

Genoral factories

Fuel conversien from heavy fuel eil to natural gas

(Potaling Jaya and Shah Alam)

¥5 2.4 aillion

Fuel conversion froa Haavy fusl oil to light fuel oillother areas)

Uss of naturel gas for mew facilities

Conbustion nanagenent

' Energy saving

Installation of dust collector

15 4.0 aillion

Extension of stack

¥$ 0.2 million

Replageiant of wood combustion boiloers

¥% 3.1 sillion

Hotor

Yehicles

Light Duty Yehicles

Enforceaent of 91/441/EEC for petrol vehiclaes

Shift of diesel texi to petrol taxi

¥§ 1, 400/unit

Iniroduction of taxi using cospressed natural gas

¥otoreyelas

Shift of 2-stroke motorcvcles to {-stroke motorcycles

Cost~up by 10X

Use of eackeless luke oil for 2-stroky sotoreycles

S 20/liter

Fual Cositrol

Prozotion of use qf unleaded potrol instead of leaded petro}

Decrease of sulphur content in diesel 0il to 9%

Public Transportation Systea

Conplate fultillaent of Transportation Kaster Flan 2005

Opén Buraing

Eétgblishlant of solid waste sanagezent system

Institution
and

Organization

Deportasnt of Envirensent

Strengtﬁening of tho capacity

Air Quality Nonitoring

Establishent of agbient air quality monitoring systea
- 11 fixed stations

~ 20 mobile stations

¥$ 35.19 sillion

| 5% 2171 sillion

¥$ 13.48 million

Pollution Sovrce Monitoring

‘Weasurement of factoery flue gas

Hoasuresment of vehicle axhaust gas by chassis dynasoseier test

LA!S

Estahlishaent of Co:bustionulanageuant Systea

Establisheent of Car Inspeciion Systea

45 9.0 willion

Support{nz Systen

Establishweat of & finencial support systea

Conclusion of Pollution Control Agrecaent

Introduction of flextise sis;el

Air Quality Nanagewent Center

Establishlent'oi Comprehensive Air Pollution Control Cemter
- Ambient air quality central monitoring center
- Coabustion training center
-~ Aabient sir quality eonftoring training center
- Pollution éourcé monitoring center
Equipgent for fActory'flue gas measureaent
Chassis dynamonsters

1 unit for petrol vehiclos

1 unit for d}esél vehicles

#3 53.9 wiliion
¥$ 35.2 million
¥3$ 5.7 million
K$ 076 millien
¥$ 12.24 willion
K$ 0.24 nillion
¥$ 12 nillion
¥$ 4 miltion

¥$ 8 aillion
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(Basic Study) « Collection of existing materials and data
+ Adjustment of measuring cquipment

Meteorological Observation Air Qualily _Smums_
Surface level Continuous antomatic measiing, Factory questionnaiie suyvey

Factory survey by on-site questionnaite
Flue gas measurement at factores
Traffic volume survey

Métor vehicle exhaust gas measurement

Upper  level measurement by monitoring car,
Simplified measurement

(Analytical Study)

Present state and future
prediction of society

Source analysis

Analysis of metegrological data . : .
- Factories, motor vehicles,

and ambient air quality

and cconomy airplanes, ships, households
('_jcrnslm'cnen of dispersion / Calculation of quantity of
simulation model . . C
: \ air polletant emission
Calculazion of present concenkration
X ) ¥ .
Analysis of air pollution struciure . |-> Analysis of SPM source structure
| {contribution ratig by, source) l by CMB method
i
Ambient air » Prediction of fulbre concentration ! :
quality guidelines Study on countenmeasure
technologies
f
N Y Y
Setup of target value . Calcul'allon of the regquired — ——
1 Sund Study on various restrictions

on pollution contro]

) T Study on source control
Exa.r_nmfmm of‘ measures
monijtoring of air
quatity and pollution . .
sOuTCES . : A _ Y
" Selection of control measures ot Calculation of effects of
control measures

Examination of
framework for air - —-
pollntion control

X
Preparation of a guideline
for air quality management

Fig, 1.2 Outline of the Study
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No.

[

12.

13.
i4.

15.

Table 1.1

Name

Abdul Rahman Jamal
Director

Regional Economics Section
{Chairman)

Haspol Zam Zam Ahmad
(Secretary)

YM. Tengku Azman bin
Tengku Mat '

R. Letchumanan -

“Ismail Mohamad

Leong Chow Peng
Arisfadilah bin Sariat
Noor Aini Ahmad
Harvinder Kaur

Abdul Rahman Hj. Ahmad

YM. Tengku Bakry Shah
b. Tengku Johan

Nor A'zman Rosli _
Mohd. Suhaimi Ahmad

‘Mohamad Yazi Md. Din

Mohd Fazi Matori

Members of the Steering Commiitee

Department
EPU

EPU

Ministry of Housing & Local
Government '

Ministry of Energy,
Telecommunication and Post

Minisiry of Transport
MMS

EPU

MOSTE

EPU (Industiy)

Health Department,. City Hall
DOE '

DOE

EPU (Energy)
EPU (Enc:gy)
Ministry of Works



Table 1.2

No.

=K - NS

10.

12,
13.

14,
15.

16.
17.
18,
19,
20.
21.
22,

23,

24,
25.
26.

Name

Ir. Tan Meng Leng
Depuiy Director

(Chairman)

Y™ Tcligku Bakry Shah
Tengku Johan
(Secretary)

Mrs. Wan Ramlah Bi.
Hj. Wan Ibrahim

Mr. Ismail Isnin

Ms. Azuri Azizah Sacdon
Mr. Marzuki B. Mokhtar
Mr. S. Madhi B. S. Junaidi
Mr. Masami Mizuguchi

‘Mr. Terutaka Ishikawa

Mr. Nor A'zman Rosli
Mr. Hassan Mat
Mr. Ahmad Samsudin Che Abas

Mrs. Wan Noraini Bt.
. Wan Hamzah

Ms. Rosnani Bt. Ahmad Kasrin
Mr. Abdut Rahman B.
Hj.- Ahmad
Mr. Dzulfakar B. Maisran
Mr. Wong Kok Fah
Mrs. Leong Chow Peng
Dr. M. Subramaniam
Mr. Tan Choon Kim
Mr. Harjeet Singh

Mrs. Latifab Bt. Hj.
Mohd. Yatim

Ass. Prof. Dr. Azizan

B. Abu Samah
Mr. Azman Zainal Abidin
Ms. Lee Tzee Wan
Mr. Cheah Wai Kong

Members of the Technical Committee

Agency

DOE

DOE

DOE

DOE
DOE

DOE

DOE

DOE (TJICA)
DOE (JICA)
DOE

DOE (S'GOR)
DOE :
DOE

DOE
CITY HALL

CITY BALL
DOC

MMS

MMS

SAMC

SSS

UPLK

UM
UPM

PETRONAS
TNB



Table 1.3 Leaders of the Counterpart Team

YM. Tengku Bakry Shah Tengku Johan
DOE :

Supervision

- Socio-cconomic

2 Mrs. Wan Noraini Wan Hamzah 4
DOE Analysis and
- Development Plan
3 Mrs. Hajah Rosnani Ibrahim Guideline

DOE

4 Mr. Nor A'zman Rosli Stationary Source
. DOE Control
5 Mr. Mohd Izzuddin Abd Ghani Mobile Source
DOE Conirol
6 Mr. Nor A'zman Rosli Equipment
DOE Management
7 Dr. Azizan Abu Samah Modelling and
UM Simulation
8 Mrs. Rzhani Hussin Pollution Source
DOE o Investigation
9 |  Mr. Azman Zainal Abidin ‘Alr Quality
UFM Monitoring
10 Mrs. Leong Chow Peng Met.eorologica}
MMS Observation
11 Mr. Lum Koon Woon Chemical Analysis
5,08




Table 1.4

Members of the Study Team

1 | Mr, Makoto Miyakawa Overall Supervision/Organization and
Suuri-Keikaku  Co., Lid. institution
2 | Mr. lkuo Inoue Meteorological Observation
Japan Machinery & Metals
Inspection Institute
3 | Mr. Masanori Fuzikawa Air Quality Monitoring
Japan Machinery & Metals
Inspection Institute
4 | Mr. Mitsuru Fukuhara Stationary Source Investigation
Japan Machinery & Metals :
Inspection Institute :
5 Mr. Yoichi Enokido Mobile Source Investigation
Pacific Consultants
International
& Mr. ITkushi Okada Monitoring System
Japan Machinery & Metals
Inspection Institute _
7 | Mr. Akeo Fukayama Meteorology and Air Quality Analysis
Suuri-Keikaku Co., Lid.
8§ | Mr. Seisuke Suzuki Pollutant Source Analysis
Suuri-Keikaku Co., Ltd.
9 Mr. Haruo Kikuchi Modeling and Simulation Analysis
Suuri-Keikaku Co., Lid.
10 Mr. Yukihire Nakano Air Dispersion Simulation System
Suuri-Keikaku Co., Lid.
11 | .Mr. Hidenori Kaku Mobile Source conirol
Suuri-Keikaku Co., Lid,
12 | Mr. Shinzo Hirasawa Stationary Source control
Suuri-Keikaku Co., Lid.
13 Mr, Norifumi Yamamoto Air Pollution Control Planning
Pacific Consuitants
International
14 Mr. Fumiaki Onoda Socic-economic Analysis/Development Plan
Pacific Consultants '
International :
15 | Mr. Tetsuaki Yokochi Equipment Management/Chemical Analysis
Japan Machinery & Melals
Inspection Institute
Table 1.5 Members of the Advisory Commitiee
Dr. Hidetsuru Matsushita Chairman/Overall
1 Professor, Graduwate School of Nutsritional and Supervision
Environinental Science, University of Shizuoka
Prefecture .
Mr. Susumu Ota Air Pollution
2 Deputy director of Planning and Coordination ‘control
Division, Planning and Coordination Bureau,
Environment Agency
Mr. Naoya Tsukamoto Atmospheric
3 Global  Environment Specialist, Control and Environment
Coordination ' Division, Global Environmental Analysis
Depariment, Environment Agency
Mr. Fumio Ueno Pollution Source
4 Assistant Director, Office of Industrial Measurement

Development, Industrial Base Division,
Department of C_ommerce, I_ndustry, L.abor and
Tourism, Hokkaide Government
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Tabie 3.1 Qutline of the Meteorological Stations

Observed Items
Station Namc WD | WS | SUN | NETR | TEMP| HUM | RAIN
$-2 | UPM o | O | - : o}l ol o
S-3 | Petaling Jaya O O O O - - ;
$-4 | Shah Alam - O ®) . - - ] )
S-5 | Klang O O . - O O O

_Abbreviation WD:  Wind Direction, WS: Wind Speed
: ' SUN: Solar Radiation, NETR: Net Radiation
TEMP: Tem;ﬁerature, HUM: Relative Humidity
RAIN: Rainfall Amount _
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Fig. 3.1 Locations of 'Meteorological Stations
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Fig. 3.5 Diurnal Variation of Net Radiation
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(Mar., 1992 ~ Feb., 1993)
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Table 3.2 Frequency of OCcurreﬁces of Surface Layer Inversions
in Seasons at UPM (1992)
Height ‘February April Jiligjgf October Ave?f’tzland
50m 15.2% (1) 0.0% (0)) 17.8% ( 8) 4.4% { 2} 9.4% (17)
100m 43% (2)] 0.0% (0)| 22% (D] 0.0% (0] 17% (3)
] 150m 2.2% ( 1) 2.3% (1) 0.0% ( 0) 0.0% (0) 1.1% ( 2)
Taotal (46) (44) (43) (45) (180)

In parenthesis: Number of Data

Heightz Top height of surface inversion layer

Table 3.3 Frequency of Occurrences of Surface Layer inversions
in Time Zones at UPM (1992)

Height Morning Afternoon Night : M%)il;]ii}l'g Ave;aog;land
50m 0.0% ( 0) 1.2% ¢ 13| 33.3% (12)} 11.4% ( 4) 9.4% (17)
100m 6.0% { 0) 0.0% ( 0) 0.0% ( 0) 8§.6% ( 3) 1.7% { 3)
150m 0.0% ( 0) 0.0% ( 0) 0.0% { 0) 57% { 2) 1.1% ( 2)
Total (27) (82} {36} (35) (180)

In paresthesis: Number of Data _
Height: Top height of surface iaversion layer

: from 6:00 to 11:00
¢ from 11:00 o 19:00
: from 19:00 to  2:00
Early Morning : from 2:00 to 6:00

Time Zones

Morning
Afternoon
Night
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Fig. 3.16 Relations among Target Height and Three Inversion Categories
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Table 3.4 Frequency of Occurrences of Upper Layer Inversions
in Scasons at UPM (1992, Target height: 50 meters)

] February Avpril J:;ll):g ::::1 October Ave;‘aftzl and
None 67.4% 31| 68.2% (30)| 73.3% (33)| 88.9% (40)| 74.4%(134)
Lower 15.2% (7)| 0.0% (0)| 17.8% (8)| 4.4% (2)| 9.4%( 17|
Target 174% ¢ 8)] 31.8% (14)] 8.9% ( 4)| 6.7% ( 3)| 16.1%( 29)
Upper 0.0% ( 0] 0.0% (0)] 00% (0| 0.0% (0)] 0.0%( 0)]
Total C(46) (44) (45) (45) (180)

In parenthesis: Number of Data

Table 3.5 Frequency of Occurrences of Upper Layer Inversions
in Time Zones at UPM (1992, Target height: 50 meters)
Morning Afternoon " Night Mi:‘;iig Ave;aftiland
None 81.5% (22).; 96.3% (79) | 52.8% (19)| 40.0% (14) 74.4%(1'34)
Lower 0.0% ( O) 1.2% ( 1) 33.3% (12)| 11.4% ( 4) C9.4%( 17)
Target - 18.5% ( 5) 2.4% ( 2)] 13.9% ( 5)| 48.6% (17) 16.1%( 29)
Upper 0.0% ( 0) 0.0% ( 0) 0.0% ( 0) 0.0% ( 0) 0.0%( 0)
Total (27) (82) (36) (35) (180)

In parenthesis: Number of Data
Time Zones: Same as Table 3.3
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Table 4.1 Outline of Monitoring Stations

Station Name

Monitoring Items

SPM | SO2 CO | NOxs 03 HCs
S-1 City Hall Q O O O O -
S-2 UPM O O - O O -
$-3  Petaling Jaya O o O O O O
S-4  Shah Alam O 0. O o O O
$-5  Klang O O - O O -
M-X  (Mobile Stations) @] O O O O O

Note NQOxs : Nitrogen Oxides(NO2, NOx; NO)
HCs : Hydrocarbons(NMHC, THC, CH4)

Table 4.2 Summary of Monitoring Instruments

Monitoring Ttem

Method

302

Uttraviolet Fluorescence

Nitrogen Oxides

Chemiluminescence

03 .

co Non-Dispersive Infrared Absorption

SPM Beta-ray Atflenuation

Hydrocarbons --Flame lonization Detection - Gas Chromatography
Ultraviolet Absorption or Chemiluminescence*

*: City Hall, UPM, Klang
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S PM  Shah Alan J1. Kuching
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NO:. City Hall Sungai Besi
NO« - City Hall Federal Expressway
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(O Klang Sungai Besi
NMHC Petaling Jaya City Hall{X)
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Table 4.3 (1)

Average Concentrations of SPM, S02, NO2
and NOx (Mar, 1992 ~ Feb. 1993)

Monitoring Sites SPM $02 NO2 NOx
' (ng/m3) (ppb) (ppb) {(ppb)
City Hall 50.7 (6432)] 10.4 (3264)] 21,7 (6590)]103.3 (6590)
Fixed UPM 24,1 (7114) 8.0 (7363} 8.6 (6005)| 18.1 (6005)
Station | Petaling Jaya 58.8.(7554)] 13.3 (8410) 19.3 (8099)| 49.4 (8099)
~ Shah Alam 67.6 (8227) 7.7 (7990) 15.2 (7832) 31.4 (7332)
Klang 60.8 (3222)] 8.5 (2070) 11.4 (3701)] 26.6 (3701)
City Hall(M) 86.3 (2510)] 10.1 (2379)| 30.0¢2537); 126.0 (2537)
Mobile | Gombak 65.0 (1157)| 5.8 (1040)| 11.4 (1161)] 24.7 (1161)
Station Bangi 66.7°( 849) 12.4 ( 790) 9.4 ( 837) 20.8 ( 857)
Dengkitl 57.8 (1223)| 5.2 (1142)F 3.6 (1235); 12.2 (1235)
'J1,Kuching 92.1 € 902) 8.0 ( 966) 33.1 (971)103.2(971)
Federal Expressway 87.2 ( 8043 12.1 ( 801)f 32.2 ( 808)1131.6 ( 808)
Sung‘ai. Besi 83.3 (1935) 13.7 ( 888) 33.5 (901 118.2 ( 901)
Kuang 47.7 (1126)] 4.2 (1139 7.6 (1134} 23.3 (1134)
Sepang 33.8 (550) 3.0 (471){ 7.8 (597)] 23.2 (597)
Ulu Xlang 30.6 ( 847) 3.2 (838) 9.2( 856) 22.7 ( 856)
UTM 47.2 ( 894)] 2.9 (902) 14.4 903) 40.0 (903)
Kapar 52.1 (938) 8.3 (637 5.3 (948) 19.7 ( 948)
' Note : Number of sample data in parentheses.




Table 4.3 (2)

(Mar. 1992 ~ Feb. 1993)

Average Concentrations of CO, 03 and NMHC

NMHC

Monitoring Sites CcO 03
(ppm) (ppb) (10ppb<)
City Hall 2.73 (6880) | 9.5 (6344) -
{Pixed |UPM _ — 10.0 (7196) o=
‘Station | Petaling Jaya 2.84 (8384) | 9.7(8126) | 79,1 (7546)
Shah Alam 0.70 (7405){ 10.9 (8017) | 22.5(7804)
Klang — 12.4 (3679) —
City Hall (M) 3.74 (2537) | 10.4 (2536) |145.5 (1959)
Mobile | Gombak 0.63 (1161) | 17.7 (1161) | 27.1 (1162)
Station | Bangi 0.30 ( 855) | 18.3 ( 857) |119.7 ( 519)
Dengkil 0.39 (1242) | 13.6 (1234) |140.3 ('107)
Jl. Kuching 2.06 (543) 8.7 (971) | 89.6 ( 401)
Federal Expressway 2,10 ¢ 808)] 1.0 ¢ 808) - 91.7 (811)
Sungai Besi 2.91 ( 899)| 26.2 ( 901) . 124.9 ( 905)
Kuang — 17.9 (1134) | 46.6 ( 788)
Sepang 0.64 ( 602)| 12.5 ( 597) | 38.2 ( 466)
Ulu Kilang 0.40 ( 287)| 16.8 ( 857) | 79.5 ( 854)
UTM 1.31°( 902) | 18.3 ( 903) |137.0 ( 892)
Kapar 0.23 (949)| 20.0 ( 948) | 71.8 ( 834)

Note :

Number of sample data in parentheses.




Table 4.4 (1)

on TSP, PM10, and SO2

Compliance with- Guidelines

(Mar. 1992 ~ Feb. 1993)
{tems TSP PMIi10 SO2
Guidelines Yearly Daily Yearly Daily | Daily Hourly
99 260 50 150 40 130
Unit (wgfm3) {(ng/m3) (ppb)
City. Hatl Avg. 61.3 41.5
Max. 112.5 76.3 33.5 106
99% 106.3 72.1 30.5 43
98% 104.1 70.6 27.3 35
95% 92.7 | 62.8 23.9 25
No. 6432 267 6432 267 114 1264
UPM | Avg. 29.2 19.8 _
Max. 66.3 44.9 11.4 60
999 58.0 19.3 117.5 27
98% | 54.6 37.0 14.8 21
95% 45.7 11.0 13.3 16
No. 7114 293 7114 293 297 7363
Petaling Jaya | Avg. 71.1 48.2
Max., 165.4 112.1 29.5 111
99% 144.1 97.7 24.9 44
989 136.8 92.7 23.9 37
195% 120.5 81.7 22.1 29
No. 7554 314 7554 314 351 8410
Shah Alam | Avg. 81.7 554 X
Max. 253.1 171.6 X|  20.1 103
994, 179.5 121.6 18.0 43
98% 164.7 111.6 17.0 34
95% 137.2 93.0 15.6 24
No. 8227 342 8227 342 333 7990
Klang Avg. 73.6 49.9
Max. 187.8 127.3 22.8 95
99% 168.1 113.9 18.2 42
98% 162.3 110.0 15.1 30
95% - 152.6 103.4 13.6 21
No. 3222 130 3222 130 83 2070
Abbreviations Avg. : Average value X: Exceed

Max. :

Maximum value

No. : Number of Data




Table 4.4 (2)

Compliance with Guidelines
on CO, NO2, and O3

Items O . "NO2 03
Guidelines 8 Hours | Hourly Hourly | 8 Hours | Hourly
30 170 60 100__|
Unit - (ppm) (ppb) (ppb)
City Hall Avg.
' | Max. | 1053 X| 154 | 121 118.7 X| 267X |
99% 6.65 9.1 61 59.4 86
98% ' 5.86 8.2 53 50.8 70
95% 5.09 6.6 45 37.3 46
No. 6871 6880 6590 6244 6344
urM Avg,
Max. 73 558 | 106X |
99% 28 39.6 53
| 98% 24 36.0 45
95% 19 29.6 36
No. 6005 7159 7196
Petaling Jaya Avg, _ .
Max. 1015 X| 15.7 108 80.1 X| 128X
99% 6.96 8.6 56 54.4 g1
98% 6.30 7.7 51 47.0 66
95% 5.49 6.3 42 36.6 47
No. 8397 8384 8099 §129 8126
Shah Alam Avg. _ '
Max. 3.55 5.2 168 93.9 X| 158 X
99% 2.30 3.0 60 64.5 X 88
98 % 1.99 2.6 45 53.8 68
95% 1.60 2.0 34 39.9 | 48
No. | 7419 7405 7832 7995 8017
Klang Avg. |
Max. 72 689 X! 132X
99% 30 50.9 70
98% 27 46.3 59
95% 23 36.9 45
No. . o 3701 3641 3679
Abbreviations Avg. : Average value X: Exceed
Max. : Maximum value
No. Number of Data
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Table 5.1 Targeted Pollution Sources and Pollutants
Pollution Sources - Pollutants Source
SOx | NOx | PM (Dust)| €O | HC | Model
Factories and Establishments o 0 O _ o
Motor Vehicles O Ke; O O o} O
Airplancs ol o o | o
Ships O O @] O
Households* O O

* Househelds include hotels, restaurants and so on.
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Tabie 5.2 Number of Factorics Surveyed by Industry Type

ode Industiry = Number | (%)

| 101 ¥Food and kindred products ' ‘ 24 | 14,

[102 Prink feed

103 [Fobaccos

104 [fextiles

105 Wpparel and related products

107 Footgear products

—

108 fumber and wood.products

108 Furniture and fixtures

110 Pulp, paper and allied products .

111 Publishing, printing and allied industries

112 LChemical and allied products

113 Palm oil mill

[y~
[y

116 Rubber products

117 FPlastic products

118 FLeramic, stone and .clay products

119 GLlass products

120 WNon-ferrous metals and products

121 Jiron and steel

122 Fabricated metal producfs

—]

123 Metal products

124 [eneral machinery and equipment

125 Electrical machinery, equipmeni and supplies

126 {Transportation

3]
and

128 Dther manufacturing industries

12¢ Electricity supply

1131 fHospital

135 Ruarry

136 Dther establishments
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Table .5.3 (1) Coverage Rate of Fuel Consumption by Factorics

Fuel Type - Lonsumption surveyed Consumption in Coverage(%)
Kelang VYalley Region

iiFC 9, 068.5 k1/y

XFO 50, 906.7 kl/y

LFQ 287, 837.7 kl/y

170 88, 929.1 kl/y

Other :

iquid Fuel 18, 908.0 ki1/y -

otal of

Liguid Fuel 455, 650. 0 kl/y 453, 000.0 kl/y % 100, 6
LPG 35, 236.0 ki/y 85, 000.0 kl/y # 100.3 |
Pale Taste 187, 260.0 t/y 187.200.0 t/y ¥k 10G. §
Coal 88,460.0 t/y 90, 760. 0 t/y *x 97.5%
Yood - 307, 197.9 t/y ' 320, 448.0 t/y %% 93.5
Electricity 281, 375.0 1000kw/y 291, 375.0 1000kw/y 100.0

* PETRONAS (1990)
*+ DOE (1992)

Table 5.3 (2) Coverage Ratc of Fuel Consumption by Power Stations

Fuel Type Lonsusption surveyed Consumption in Coverage(%)
‘ Kelang Yalley Region :

HFO 258, 750.0 kl/y 261,473.6 ki/y ¥ 29.0

NG . 1,861,108, 0 1000K3N/y 1,861, 109. 0 1000u3N/y % 100, 0

Coal 806, 400.0 t/y 806,400.0 t/y * 100.0

2 TENAGA Nasional Bhd (19%2)
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Table 5.4  Summary for Flue Gas Measurement Results
Measuring ‘ Concentration of emiued
Iiem : : Boiler . Furnace
Dust _ (g/m3N) <053 0.24 ~ 0.53 <0.011
50:  {ppm) S0 ~1790 | 0 ~ 1790 0 ~ 550
NO2 (ppm) 0~ 315 79 ~ 315 0~ 15
0z. (%) 3.5 ~ 204 35 ~ 16,0 . 204 ~ 210
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“Table 5.5 Emission Factor for NOx and Dust by Facility Type

Facility Fuel Type i Re DUST Ref |
01 1270FG 7.34kg/k1 b, 01ka/kl
20)Coal 8. 86ke/t Il 0 29145/ ;
280G 5.81kg/103m3 10 2kg/10%n%
THHF0 1. Tdke/kl 12, Tdkg/kE
0102 12)NF0 1. Tdke/kl 12, T4kg/kk
) 13)LF0 1. 14kg/kl 12. 14kg/kL
Boiler 14A)Diesel 1. 66kg/kl T 0. 49kg/kl T
16B)IFQ 1. Tdkg/kl ¢ 12. T4ke/kli
224)Palm Waste 3. 93kg/t i 14, B8ke/t
22C) ¥ood 2. 19kg/t i 6. 9bkg/t :
A B (7| I R Y 7o
. Tdkg : . [4KE/RE
0103 | 1zque . Tdkg/kl t 12, T4kg/kl
13)LFOQ . 14kg/kl i 12. Tdkg/kL
14A3D1&sel . Bekg/k1 J 0. 49ke/kL J
{16B)IF0 L Tdkg/kl 12, Vdke/kE
19)0ther L.F . 1dkg/kl i 12. 74kg/ki
250} food J19kg/t | §. 95kg/t |
29)LPG A0ke/kl b ¥ 0. 20kg/kL E
_8 Gas furnace J(29)LPG L auke/kl I E  20kg/k) E
eifing (ZOLPG . doke/k i L4é0kg/kKE B
- furnace S i 4
| 0506 Ketal nelt1n%213)LFQ 2. 00ke/kY 1] 0. 59ke/kL]
furnace __ .~ J(14A}Diesel 1. 66ke/k] J 0, 49ke/kY J
0601 T Heating 543)LFQ CAbkg/kl T 1. 26ke/kKE T
furnace fldA)Diese .Gbkg/kl G} ). 49ka/k): J
6061 J{1dA)Diese bkg/kl 1] . d9kg/kI T
0607 § Netal heating(14A)Diese .L.cg/kl T 0. 49kg/k): T
.} furnace i i !
06111 .4k} biesel T Bbke/kl_ Y i 0. 49ka/kk
0613 _getal forge [(14A)Diesel 1. 66ke/kT T U.J@Eg/kk J
. urnace : . :
U615 . Iid8)Diesel 1. 60ke/RI" t 7 Ke/KL ]
0821 Combustion - [(12)NFO 2. Uka/kl T L53ke/kL T
furnace - A)Diesel 1. 66kg/kl._: ¥ 0. 49kg/kE J
(0] Cement kiln |(20)Coal 0kg/t RTITUAR
0915 Glass melting(IZ)WF0 L03ke/kT T 0 g/kX T
furnace 4A§Diesel 1,66kg/k1 §iJ| 0 49kg/klkJ
] 6B8) IFD Cidke/kl 3 112, T4dks/kl
1001 " Reacting E NYHFO 2. 80ke/kL i) g/kE
furrace 4A)Diesel ‘.Sﬁgg/kl iJq 0 49ke/kl ]
41004‘D;rect heating(14AiDiesel Lbbkg/kl 7T 0.49keg/kL T
urnace H : H
1162 ry1n% over |(14A)Diesel 1. 66ke/k1T 1] 0. d9ke/kLJ
| kiln drier) : - i i 1
1104 : I Hy 0, 20ke/kl ' E
1106 Dryer 5. dbkg/kl T 0.30ke/kl T
1. 66ke/kl J 0. 49kg/kL J
5. 46kg/kl | 0. 30kg/kL
: S 1. 35kp/kl _:E 0. 20kp/k): E
1204 "Electric i (0. 03kg/T0°k%
furnace : :
] 0. 9hke/t T 5 Abkp/T 1)
1. 6bke/kl 1J 0. 4%kg/kL T
. 3. 23kg/t 10, 68ke/t :
Incinerator 1. 54kg/t ) 2. 2Thg/t i ]
- 2,59kg/t ] 3. 08ke/t: J
1304 ,4Bkg/kl Z, (Bke/kL
. 1. 66kg/k1 ] 0. 49kg/kl I
. 2. 50kp/kl ] 3. 08ke/kY J
0002  Gas turbine 1, 3bke/10%m° 08kg/10°n°K E
(005 Baby cupola 1. 56kg/kY ). 49kg/kI ]
; kgt i T 8 32ke/t:d
0006 Glass 33ke/kl J 0. 38ke/kL T
annealing 4, 33kg/kl i J 0. 38ke/kL i
furaace G8kg/kl I D, 49kg/kL J
0008 Quarrcy 4Bkgfkl : 0. 30kg/kL
35ﬁg/k1 ' E 0, 20kg/kl: E
i1 0025ke/T
Secondary * - i 0.75kE/tE i
& Screening ! i
Screening, : ;
Conveying, - : 1, 00kg/t: E
Randing i H

Note 1 Reference. E:EPA J:Japan Environment Agency,
blank:factors obtained. from measurement results
‘Note 2; Emission factors for boilers, incinerators were calculated
from the flue gas measurement results.
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Table 5.6 (1) Air Pollution Emission by Facility Type

(general

factories)

Pollutant Amount (ton/y)

| Equipaent Code & Equipment S0x - _NOx Dust
70102 Boiler 4, 015. 54 951. 15 3,519. 81
0103, ” 4, 355, 3¢ 525.50 2,.203.83
9202 Gas furnace - 0. 00 §.12 0. 91
9502 Melting furnace 0. 04 3.02 0. 45
0506 Wetal melting furnace . 61, §. 35 0. 97
5601 Heating furnace (reheating : .
furnace) for rolling of metal 3.13 ‘1. 95 0. 71
(606 4 $15. 10 241, 71.1§
0607 Metal heat treating furnace 79. 48 - 23.5 ~6.54
0611 : ” : 3. 36 0. 99 0.29
0613 Metal forge furnace 5. 70 1. 61 0, 50
0615 “ . 14, 37 4. 24 1.25
0821 Combustion furnace 133. 47 5. 80 4.39
0901 Cement kiln (dry and ] .
suspension preheater iype) 3. 00 6938. 83 47. 71
0915 Glass melting furnace -~ 867.19 24, 74 181..14
1001 Reacting furnace 36. 62 21 6. 47
1004 Direct heating furnace 13. 86 4. 10 1.2
1102 Drying over Kiln (drier) 14. 26 {.22 1. 25
1104 # : 0. 40 - 62, 25 3. 22
1106 “ 88. 00 12. 28 ¢. 93
1204 Electric furnace 0.60 | 0.00 8.74
1301 Incinerator - 0.40 0.62. . 3.94
1303 # 261. 35 285. 34 930, 95
1304 # 3. 46 1. 02 0. 3
0005 Baby cupola 2. 28 0.57 (.11
0006 Glass annealing furnace 1. 60 24. 39 2. 14
0008 Other furnace 302. 4 93, 05 . 26.83
TOTAL 11,:047. 09 2,975.12 1  7.033.86.
Table 5.6 (2) Air Pollution Emission by Facility Type
(2 power _ stations) :
] Pollutant Amgunt (ton/y)
Equiprnent Code & Equipment S0x 4 NOx _ bust
0101 Boiler ) ) 19.522. 07 1 10.650.57 1,843, 91
0002 Gas turbine _ 0.00 2, 141.10° 124. 6€
' TOTAL 19,522.07 | 12, 781. 1, 968. 61

Klanghiiig @ bk th &
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Table 5.7 Annual Distance Traveled by Various Types of Vehicles (1992)

__{Unit: million km)

Vehicle Type Annual Distance Traveled (%)
Motorcycle 3587.6 (22.2)
Motor Car 8575.6 (53.1)
Van 1122.4 ( 7.0)
Taxi 844.8 { 5.2)

- Mini Bus 140.3 ¢ 0.9)
Medium/Large Bus 249.3 ( 1.5)
Small Truck ' 373.9 { 3.9)
Medium/Large Truck 719.9 ( 4.5)
Lorry/ Trailer 325.5 ( 2.0)

Total 16139.3 (100.0)

T S BICHIE MO EMBETERERT, TN RS O40%, T
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Table 5.8 Regional Annual Distance Traveled

Annual Distance Traveled. (%)

Region (million km/year)
Hulu Langat 1864.4 {(11.5)
Gombak 22422 ( 13.9)
Kuala Lumpur 6488.2 ( 40.2)
Petaling 4094.8 ( 25.4)
Klang 1449.9 ( 9.0)

Total | 16139.5 (100.0)

(3) PIHRATEE | | N
MBS FEORTEEL 5L — b THELL, BHHORFERERVEORHEL S
B BEN S B —RICERRTIECO, HC, SO xOHMENE . NOx o
BHREDE . REBEREHERERC, 75 2 SL—HBE LT — LB T,
RO EG AR ) O S KRE L. Vo> 4 CHRMMYE (Pedera)
Highway, KL-Sereban Expressway, Kl-Karai Highway ) E:OL\'CM—JEJEE%&E
B HMERRE L.
A, SHREOREEEG kn/hE L,

Table 5.9 Regional Vehicle Average Speed
Unit: km/h
Weekdays Holidays
Time zone 07-09 | 10-15{ 16-20 | 21-06 | 07-09 | 10-15 | 16-20 | 21-06
General | Zone 1 20 20 15 20 35 25 .25 35
Roads |Zome 2| 25 25 20 25 35 30 30| 35
Zone 3| 30 35 25 35 45% 40 40 45%
Zone 4| 35 40 35 40 50% | 45% 45%* 50*
Express! F.H. 40 50* 40 50% 60* | 55% 55% 60*
‘Zf\’oisé . Ei}s{ 50% 65*. 50* 65+ 65* 55% | 55% 60*

* . Motorcycle : 40km/h
Classification. of Zone
Zone 1: Inside Inner Ring Road
Zone 2: Zone between Inner Ring Road and Middle Ring Road
Zone 3: Kuala Lumpur (outside of Middle Ring Road) and Petaling Jaya
Zone 4: Kelang Valley Region (outside of Kuala Lumpur and Petaling Jaya)
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Table 5.10 .Average Emission Rates of Motor Car
by Model Year (ECE Mode)

Model Year HC CO NOx  Fuel Economy Mileage
(g/km) (g/km) (g/km) (km/1) (km)

- 1985 2.91 21.36 1.23 10.97 T 374139
1986 - 1991 2.69 9.26 2.70 10.75 64109
1992 2.35 4.98 2.19 10.11 852
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Table 5.11 Current Emission Factors for Motor Vehicles (1992)

(Unit: g/ka)

Yehicle ) Average Specd(ka/h)
Type i8 5 25 30 35 40 45 50 55 60 65
Hotorcyele HC {20.18120.79§17.30 | 15.12 113.52112. 35
€0 |44.19134.0328.12 1 24.58 [ 21.98 | 19.85
Nox{ 0.21( 0.181 18] 0187 0.20( 0.2
S0x | 6.00Z 1 0.002 ) 0.002 | 0.002 | 0.002 | 0, 002
PA 10.205 | 0.205 ( 0.205 { 0.205{ 0.205 | 0. 205
¥otor Car HC§ 3.47( 257 201 }_!.'75 Ls0] 32| L5} L02{ 0.90( 080 O.73
; €0 {36.042644[21.05]17.6815.16(13.30111.62110.27 9.09| 8.25] T.58
Noxi L.51] L.58| 165) £.74) L81| 1.88} 1.93| 199 2.02) 2o7{ 211
SOx10.005)0.00410.00410.004 }0004]0.00370 003 0.003 1 0.003 |0 003§ 0,003
PHO10.043)0.04310.04310.04310.04310.043 0. 043 ] 0.043 | 0.04310.043 | 0. 043
Yan e | 2o 2.95] 183] L81] L3 1 19} 105 0.031 0.83] 0.5 0.69
€0 )59.10143, 4313460 29.06)24.91 )21.86) 19.10 116,89 | 14.97 1 13.59 ) 12. 43
Nox1 2.80 2.891 298| 311} 3.22} 3.33] 340 3.49] .54 364} 3.70
SOx]0.11910.104 [ 0.0%6 | 0.089 0. 085{0.081 } 0,080 { 0.078 | 0.076 { 0. 074 { 0.072 -
- PHO|0.10210.102}0.102}6.102)0.102)0.102)0.102 ) 0. 102 ] 0.102 ] 0.102] 0. 102 .
Taxi HC 1 2,57 L98] L63] 1.40) 1.22{ 1L.07TF 0.9 0.85] 0.76) 0.69] 0.63
CO |33.48[24.75 [19.77 [ 16,59 [ 14.22[12.4T{10.90 | 9.66( 8.57} 7.80| T.18
Mox| 2.07] 2.00) 1.95) 1L.93} 1.62) 1.93j 1.93] 195} 1.97§ 2.00]| 2.03
SOx | 0371 10.323 10,286 [ 0.278 | 0.263 | 0.252 { 0.247 | 0. 2401 0.234 § 0. 230 | 0. 225
PAOJ0.23510.23500.235{0.235(0.235 [ 0. 235 [ 0.235{ 0. 235 [ 0. 235 { 0. 235 | 0.235
“#ini Bus 0 | 5.66) 4.92) 430 3.82] 3.38) 3.05] 2.76| 2534 2.3t 217| 202
0 jil.37] B.20) 7.627 6.35) 5.45) 4£72| 4.07) 3 75| 345} 3.21| 303
Nox| 4,921 4.4 4.07{ 3.777 3.55{ 3.40| 3.297 3.22{ 3.22| 3.22{ 3.28 -
SOx | 1518 [1.399]1.325 [ +.274 [ 1.240 ) 1.218 | L. 195 | L. 178 ) 1467 | 1. 155 | 1. 144
PHP1.60371.408] 10281 1.02810.028 11,028 [1.02811.02811.02811.023 | 1.028
Kedive/large HC | T.601 6.50f 5760 5.09( 4.55{ 4074 3.68¢ 3.39( 3.10( 281 211
- Bus CO §26.68|21.68117.79)14.87 12,79 11.12] 9.73| 8.76) 8.06| 7.50| 7.0%
NOx | 21061901 |17.44 1 16.48(15.24 | 14.46 | 13,981 13.83 | 13.67 | 13.83 | 14. 14
SOx [ 3.300 {2,041 1 2.881 {2770 {2,696 | 2.647 | 2,588 | 2. 561 | 2,536 | 2 512 | 2.487
PN |4.48113.93512.872|2.872|2.872|2.872| 2.872 | 2.872{ 2.872 | 2.872 | 2.812
Sxall Truck BC | 6.14) 479] 4.05) 3517 3,10 2.73) 2.40| 2.13| L83} 163 L5
CO f64.04 151081 44.22130.26]35.45 | 31.64 [ 27.83 1 24,40 {21, 73] 19.82 1 18.53
NOx| 2,951 3:100 3.311 3.57) 3.82| 4.08] 4.30| 4.52] 4.66] 4.81| 4.92
$0x | 0,007 { 0.006 | 0.006 | 0,005 | 0.005 | 0. 005 | 0. 005 | 0.005 { 0. 005 7 2 005 § 0.005
¥ 1004300431 0.04310.043]0.043)0.0430.043 ) 0.043 | 0.043 ) 0.043 } 0. 043
Hediun/Large HC | 388 2.37) 204} 2.61| 2.31| 208} 1.88) 1.73| 1.88| L49) L3
Truck o | 3001 6481 5,351 4.46| 3.83) 3.32| 293 2.63| 2.42] 225 212
Nox| 8.22) 561 535 478 £49] 4.29) 4.15) 4.01) 4.05] 4.07] 417
CS0x 2208120261 1.916§1.852 | 1.797 | 1760 1.733 1 1. 706 | 1. 687 | 1. 678 | 1.659
P |0.63210.63210.632[0.632]0.632 | 0.632[0.632[0,632[0.632 [ 0.632 0. 632
Lorsy/Trailer HC | 5.31) 4.60) 4.03] 3,55 3.18| 284} 2.57) 2.37§ 2.17} 2.03) L8
S0 [ig.ed 1151411243 510,38 8.93] .77} 6.80) 6.12] 563} 52| 4.9
Nox | 2006 (19.05 [17.44 { 1618 | 15.24 [ 14.46 { 13.98 [ 13.83 [ 13.67 | 13.83 | 14. 14
SOx 132462089 ]2.82712.732]2.651 | 2.597 ) 2.556 1 2.516 | 2.488 | 2.475 | 2.448
P [1.389711.389714.329 (1,389 | 1.389{ 1.389; 1.389 11,380 | 1.389 | 1.389 | 1. 389
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Table 5.12 Curreni Pollution Load by.Vario'us Types of Vehicles (1992)
(Unit: ton/year)

Vehicle Type . HC CO NOx SOx PM
Motorcycle 51448 83413 720 1 735
(7000 (28.7) (2.0)  (0.2)  (22.7)

Motor Car 13423 136052 15518 31 369
(18.3)  (46.9)  (42.9) . (1.0) (11.4)
Van 1543 28586 3633 96 114
_ (2.1)  (9.8) (10.0) (3.1) (3.5)
Taxi o 1114 13259 1640 229 199
¢1.5) (4.56) (4.5 (73) (6.1)

Mini Bus 512 854 525 180 152
(0.7) (03) (1.5 (5.8 (47

Medium/Large Bus 1136 3254 3854 _ 678 737
' (1.6) (1.1) (10.6) (21.8)  (22.7)

Small Truck 1740 19731 2248 3 25
(2.4) (6.8 (6.2) (0.1) (0:8)

Mediuvm/Large Truck 1573 2592 3195 1036 456
(2.1) (0.9 (8.8 (332) (14.0)

Lorry/Trailer 0956 2666 4379 857 456
(1.3) (0.9 (13.5) (27.5)  (14.1)

Total 73445 290407 36212 3117 3243

(100)  (100) (100) (100) (100)

Figures in parenthesis are percentage values.

Table 5.13 Current PM Emission from Petrol
and Diesel Vehicles (1992)

Engine Type PM Emission
(ton/year)

Petrol 1,327 ( 40.9)

Diesel 1,914 (59.1)

Total 3,241 ©(100.0)-

~ Figures in parenthesis .are percentage values.
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Current Air Pollution Load from Various Sources (1992)

Table 5.14
_ (Unit: ton/year)
SOx NOx PH €0 “HC -
Factories
Power stations 19,522 | 12,792 | 1,969 - -
General factories 11,0471 2,919 1,034} | ...
““Sub-total 30,569 | 15,771 9,003 - -
(85. 1)1 (20.0) { (T1. &)
Motor vehicles 31171°36,2121 3,243 | 290,407 | 73, 445
: (8.7 166.5 | (25.7 (100).f (100)
Airplanes 4161 1,320 ‘115 - -
(L2109
Ships 1,552 989 200- - -
(4D LPICL8B)
Households 0 162 44 - -
, 0.0 (0.3 (0.4) _
Total 35, 654 | 54, 454 | 12, 605 | 290, 407 | 73, 445
(1000 | (100) | €100) (100) | (100)

Figureé in parenthesis are percentage values(X%). Air pqllutant
emission from open burning activities and earthworks are not

included in this Table.

Table 5.15 Regional Annual Air Pollution Load
from Factories, Motor Vehicles, Airplanes and Ships (1992)
(unit: ton/year)
Poliutant | Region Factories | Motor |Airplanes| Ships Total
Vehicles
S0x Hulu Langat 1,184 410 1,584 ( 4.5)
Gombak 556 529 1,085 ( 3.0)
Kuala Lumpur 641 1,029 | 1,670 (4.1
Petaling 5, Hh8 761 416 6,730 (18.9)
Klang 22, 630 390 1,552 24,572 (68.9)
Total 30, 569 3,119 416 1,552 35, 656 (100)
NOx Hulu Langat 575 4, 336 4,911 (9.0
Gombak _ 720 9, 445 6,165 (11.4)
Kuala Lumpur 102§ 13,518 13,620 (25.1)
Petaling 765 9,319 1, 320 11,404 (21.0)
Klang 13, 609 3,593 989 18,191 (33.5)
Total 15,771 . 36,211 1,320 989 1 54,291 (100) |
PN Hulu Langat 1,924 415 : 2,339 (18.6)
Gombak 198 514 - T12 (5.7)
Kuala Lumpur 46 1,190 1,536 (12.2)
Petaling 1,698 759 115 2,572 (20.5)
Klang 4, 836 363 200 | 5,399 (43.0)
Total 9,002 3,241 115 200 12,558 (100)

Figures in parenthesis are percentage values.




BOE WMY ab-vaveF ik s KRGS ORI

MY ab-Ya YEF VR ISOBERRCAHBEOHHMT AOFGRE, FHE
ERDBLBHERT S,
&1'ﬁﬁ9inu~vayé$w®ﬁ§

CEFMRERIEREY T 2 F LA LHENANRS,

HHmEFIL ' HiE 7
(&ﬁxﬂﬁ\kﬁﬁﬁﬁ) (M. 8. BF

l i )
iy *lﬁﬁﬁ HMEEBEXE TN ,
ARSI S oo i —
(1) 'ﬂ%ﬁ@
O HBHHeE

S0.. NOx, NO., CODEMEHEE GFLEH)
@ HERIFER
TH - TR, HEE. TRTE. KA
HHMA
BEBSMARTT 5 v AL —HIBO L Knt v & - Ohd g
(2 "HHEFL
BRABLAVIRSEF— s HAM. BE. AREELETH L., ChLDRRE
HRMIBIC L > TRESED. WEBREVSACAHLER T oy 7 2 %ET
B, COHETH., FRMWRAEE. 1 AT LICHMT oy 7 EEATO v 7 O
2ORAEL, B2 207 uy 7L dHHER (Hl7ov 7| Pe‘taling Javafs .
Al 77y 7 @3Shah Alam ) OREL7— ¥ AR RE L THEL 2.
BE, AREEFRAPHAESEHE. RERALE AENERAR O CHE
Uiy $1:. RBEHRREROHS LI L TEE L.
BHRERR. KKFTEDY LKA LE,
BEKS 165/ E s — 4
ARS8 BR
KEEEE  IER



b
T
Wif - .
L
5il L ] 1
[Hu) [ | H
g
(Sl
iy ] i
i “L I
e =
13 H
i i I
1 ') % M i

k S e
:: T BT s {
1 - \ <}
EL 3
[ 13 1
L1l 1 Y "l ] Y
ﬁ | ] 15
" ¥ BT 1]
" : £
u = ]
wl =3 1 b~ 4
" 5
5 , T
I R
b 14 ] y
14 == P
Hi | 7] 4
" ——
ph
¥
L] {
"
LA
1|
¥
kL] - ey
p ]
i
" = At ) T
EL] = =
1 3
b : e : [ o
3 - T, A=
kN S e T T 7 3
2| i b Y
1) I 1 w i11:4
1 *i7 AT
ESERERREdl - :
Y Vi L H

L { 5
N 1T
z i \
N <
:L -
{ .
— eyt M
1 Fod =
! + A
L2334 AU RN B LIS H BRI RN I N Mg 11d49508152581 FH 1dadi UMM E T RNAII I LGS
Fig. 0.1 Meteorological Blocks and Representative

Meteorological Stations in Kelang Valley Region
3} FAERETN C
T8 FEBOBRIAKELTCE -, HHEOFTTHHB T, FTEHRRE
GE., MEBRREBRE L TR, RITHRE. MLRAER, R EHS ERNMMET
EEESEELCER- . MMARSHPRAR. RITHRERE L TR - 7
) HHBEEHETIV
FEMLOHHA AR, BECLIEHEGHRE L - CHFHERAIETLE
Rd 5, COFBATH. COBmIEHMEEI CONCANE:L. HiaticBriggs N EH L
THEHLE,
6) PG
PERa, FRBE @I MLohis T ) - AR BRECATAEZRL
foo |
&) NI A7
s A -, Y a— Aiﬁl:Pasquili—Gifford%ﬁ%\ 237 34 Turne rig
ZE A | |
(M NO., ZHRK

B L-TERGAAZNOXBEMAONO,, BEF*REHTIFER. KIER

6-2



THAMFEER VR,

INO:) =2.114INOx] * 3*°

NO:,

% K

MEBERBSRICE TR L,

NG2 {ppb)
T

Fig. 6.2

6. 2

3.

18. 4

*

(HLBr : ppb)

NOX: REIESRE (FFEHE)

CSATHESRLF -2 2BV,

(6.2 1)

T30

i
K] §0. ¢

B rial—raryeFrloEHKE

T

55, 0

1100

NOz {pph)

Logarithmic Linear Regression between NO2 and NOx

ERZ[ECSVT, EFVOHHELAMER IS L - CHMLE, 20BR TR

1 RRTEBVT, COZBRIEMNBEOHEMERHE LB ETHERARFLERLNE S

hte, EHENMEORAE L TREOHGRERNS 3 KT,

Table 6.1

Reproducibility of Simulation Model

(March~ May, '92)

Correlation

. Number of Coefficient | Back-
Item | Regression Line Stations Coefficient | of Variation | ground
. for Evaluation

S0; | Y=0. 487X+6. 43 5 0. 903 0.291 3.11
. (ppb) . (pph)
NOx | ¥=0.847X+12.00 9 0.991 0.190 5.91
- (ppb) : Cpph)

NO, - | Y=0. T37X+4. 28 9 0. 945 0.193 0.37
(ppb) (ppb)

Co Y={0. 724X+1. 32 3 0.643 0. 658 1. 02
(ppm) (ppm)
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Table':6.2 - Current Annual Average Concentration (1992)
Jtems 502 NOx NO2 CcO
Stations (ppb) (ppb) (ppb) (ppm)
A. City Hall 10.0 110.1 25.4 3.30
B. UPM 4.8 14.4 8.6 1.10
C. Petaling Jaya 16.0 58.5 18.2 1.72
D. Shah Alam 9.3 27.5 12.2 1.25
E. Kiang 5.8 18.3 9.8 1.11

Cmax Point 59.7 272.4 41.1 4.92
Mesh Index {54,30) (54,33) (54,33) (59,37
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New Pollution Source Data File

Data Files
% Stack Data File

t Emission Facter File
t Regional Average Speed .

1. New Pollution Source Data Management System

¥ Preparation of Point Source Stack File
+ Preparation of Line Source Stack File —1 ~ Control File

« Preparation of Arca Source Stack File

Classification File
‘New Pollution Source Stack Files
Data Files for 2. Dispersion Calculation System T
dispersion calculation ¥ Calculation i—] Controt File
Impact File

Map Data File

3. Calculation Result Plotting System

¥ Aggregate lmpact File and Dispersion

Prediction Files |1 Control File

Dispersion Prediction
Files

" % Conversicn of NOx to KNO:

¥ Plotting

Fig. 6.10

Qutput

New pollution source data
Concentration contribution by pollutants H
at any point within Kelang Vally Region  (impact, aggregated)

Concentration in each mesh by pollutants (impact; aggregated)
Conceniration ragk map by pollutants (impact, aggregated) -

Concentration contour map by poilutants (impact, aggregated)

Flowchart of the Air Dispersion Simulation *System
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Table 7.1 (1) Source Contributions to Ambient SPM

(Unit: ng/m3, in parenthesis: f@%

Ml M2 M3 Md Average

Sea Salt 770 ( 1.4) 1090 ( 2.5) 650 ( 1.2) 110 ( G.3) 650 ( 1.3)
Soil 6950 (12.7)1 3900 (8.9)| 1940 ¢ 3.5)| 1050 (2.4)| 3460 (7.0
Unleaded Petrol 340 ( 0.6) 660 { 1.5) 580 ( 1.0) 500 ( 1.1) 520 ( 1.1)
fron & § 230 ( 0.4) 50 (0.1} 750 { 1.3) 270 ( 0.6) 330 ( 0.7)
Wood 7070 (12.9) 7850 (17.8) 8720 (15.6) .3590 { 8.2) 6810 (13.7)
Fuel Oil 730 ( 1.3)| 1720 (3.9)| 2510 (4.5)| 2720 (6.2) 1920 ( 3.9)
Diesel 23290 (42.4) 18740 (42.6) ] 21650 (38.7) 17590 (40.9) 20320 (40.9)
Cement $90-( 1.8) 1260 ( 2.7) 350 ( 0.6) . 430 ( 1,0) 740 ( 1.5)
Sam 40370 (73.5) | 352007(80.0) | 37140 (66.3) | 26260 (59.7) | 34750 (69.9)
Sulfate 11600 ( 2.9) 1940 { 4.4) 3330 ( 5.9} 1930 ( 4.4) 2200 ( 4.4}
Nitrate 0 0.0) 20 ( 0.0} 0(0.0) 50 ( 0.1) 0(0.0)
Organic Carbon - 8400 (15.3) 4940 (11.2) 5420 ( 9.7y - 4200 ( 9.5) 5700 (11.5)
Others 4523 ( 8.2) 1910 ¢ 4.3){ 10110 (18.1) | 11380 (25.9) 7980 (14.2)
Observed 54500 44000 56000 44000 49725

M1: MMS, 17th/August/1992 M2: MMS, 11th/September/1992

M3: MMS, 28th/Deccember/1992 M4: MMS, 30th/December/1992

Table 7.1 (2) Source Contributions to Ambient SPM
(Unit: ng/m3, in parenthesis: %)
U1 Uz U3 U4 _ Average

Sea Salt 600 (1.2) 820 ( 1.4) 150 ( 0.5) 60 ( 0.3} 410 {1.9)
Soil 5330 (10.9) 6900 (11.9) 20 (0.1) 50 ( 0.2) 3070 ¢ 7.7)
Unleaded Petrol 110 ( 0.2) 240 ( 0.4) 130 ( 0.4) 80 ( 0.3) 140 ( 0.4)
Iron & S 30-¢ 0.1) 140 ( 0.2) 180 ( 0.6) 50 ( 0.2) 100 ( 0.3)
Wood 5110 (10.4) 10840 (18.8) 4760 (16.4) 1650 ( 6.9) 5580 (14.0)
Fuel ©il 720( 1.5) 960 ( 1.7) 500 { 1.7) 250 ( 1.0) 610 ( 1.5)
Diesel 18430 (37.6) | 16530 (28.6) 6660 (33.3) 7830 (32.6) 13120 (32.8)
Cement 390-'( 0.8) 2240 ( 3.9} 220 ( 0.8) 170 ( 0.7) 860 ( 2.2)
Sum 30710 (62.7) | 38700 (66.9)| 15630 (53.9) | 10130 (42.2){ 23890 (59.8)
Sulfate 1190 ( 2.4) 2040 { 3.5) 1710 ( 5.9) 2120 ( 8.8) 1770 ( 4.4)
Niirate 0(0.0) . 0(0.0) ¢ (0.0) 0{0.0) 0(0.0)
Organic Cargon . 6290 (12.8) 10200 (17.6) 2940 (10.2) 1800 ( 7.5) 5310 (13.3)
Others 10810 (22.1) 6860 (1].9)' 8600 (29.7) 9670 (40.3) 8980 (22.5)
Observed 49000 57800 29000 24000 39950

Ul: UPM, 17th/August/1992 U2: UPM, 11th/September/1992

U3: UPM, 28th/December/1992 U4: UPM, 30th/December/1992



Table 7.1 (3)

Source Contributions to Ambient SPM
(Unit: ng/m®, in parenthesis: %)

Us usé U7 - US Average
Sea Salt 1540 { 3.7) 1170 ( 2.5) 1030 ( 2.3)| 1380 ( 3.4) 1280 ( 2.9)
Soil 1210 ( 2.9) 1530 ( 3.3) 1790 { 4.1} _2810 { 6.9) 1840 ( 4.2}
Unleaded Petrol 390 ¢ 0.9) 130 ( 0.3) 440 ( 1.0) 60 ( 0.2) 260 { 0.6)
Iron & 8 39 (0.1) 50 (0.1) 310 ( 0.7} 130 ( 0.3) 130 ( 0.3)
Wood 4440 (10.6) 4670 ( 9.9) 8520 (19.4) | 14610 (35.6) 8050 (18.5)
Fuel Oil ‘ 0{0.0) 1240 ( 2.6) 870 ( 2.0} 30 ( 0.1) 530 ( 1.2}y
Diesel 15190 (36.2) | 12650 (26.9) 18560 (42.4) 71700 (18.8.) 13560 (31.2)
Cement 850 ¢ 2.0) 410 ( 0.9) 530 ( 1.2) ¢ {0.0) 970 ( 2.2)
Sum 23.650 (56.3). 21860 (46.5) ] 32150 (73.1) | 26740 (65.2) | 26630 {(61.2)
Sulfate 6660 (15;8) 4970 (10.6) 1380 ( 3.1} 1930 ( 4.7} 3730 { 8.6)
Nitrate 0 (0.0) 0 (0.0) 0 ( 0.0) 260 ( 0.6 0 (0.0}
Organic Carbon - 4220 (10.1) 3400 ( 7.2) 4870 (11.1) ¢ {0.0) 2900 ( 6.7}
Others 7470 (17.8) | 16560 (35.2) 4850 (11.0) | 10980 (26.8) | 10250 (23.6)
Observed 42000 : 47009 44000 41000 43500
US: City Hall, 26th/January/1993  U6:  Shah Alam, Z6th/January/1993
U7: City Hall, 1st/March/1993 U8: Toman Sri Andalas, 2nd/March/1993

Table 7.1 (4)

Source Coniributions to Ambient SPM

(Unit: np/m3, in parénthesis: %)

Grand Average

Sea Salt 780 {1.8)
Soil 2790 {6.3)
Unleaded Petrol 310 (0.7)
Iron & 8Steel 1990 { 0.4)
Wood 6810 (15.3)
Fuel Oil 1020 (2.3)
Diesel 15660 (35.3)
Cement 860 (1.9
Sum 28420  (64.0)
Sulfate 2570 (5.8)
Nitrate 0 (0.6)
Organic Carbon 4650  (10.5)
Others 8750  (19.7)
' Observed 44390
7T-4
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Table 8.1 Future Air Pollution Load from Various Sources (2005)
(without control measures)

(Unit: ton/year)

SOx NOx PH € HC
Factories . _
Power stations 30,040 | 26,0381 2,423} - -
__General factories 11,283 4,415) 8163\ L .
Sub-total 41,323 | 30,453 | 10, 586 - -
(80. 1)1 (26.4) | (7.2 -
¥otor vehicles 7,079 | 82,1991 7,359 | 659, 223 | 166, 720
(3.0 | (1.3 1 (39.8) (1003 | C100)
Airplanes ' 360 574 123 - -
(0.1 C0.5)[C0.D
Ships 2, 836 1, 840 - 365 - -
(5.5 (1Le){ (2.0
Households 0 226 62 = -
(0.0 €0.2)]00.3)
Total 51,598 | 115, 292 | 18,495 | 659, 223 | 166, 720
. (100) (100) | (100D (100) (100)

Note 1. Air pollutant emission from open burning activities
and earthworks are not included. '
Note 2. Figures in parenthesis are percentage values(%).
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Table §.2 Comparison of Total Annual Air Pollution Loads
from All Sources between 1992 and 2005 (without control measures)

Pollution Load (ton/year)

Year SOx NOx PM o HC
1992 (A) 15,654 54,454 12,605 290,407 73,455
2005 (B) 51,598 115,292 18,495 659,223 166,720
B/A 1.45 2,12 1.47 2.27 2.27
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(20pph) ’a’:ﬂif\ﬁég _

NO. . A.City Hall T30, Oppb. 7K BEEE M A C63. ppb & W h b B R fE
(87pph) ZHA T,
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Table 8.3 Predicted Concentration in Future (2005)
(without control measures)

ltems S02 NOx NO2 CO
Stations (ppb) {ppb). (ppb) (ppm)
A. City Hall 20.6 246.6 39,0 . 6.88.
B. UPM 6.1 28.5 19.4 1.87
C. Petaling Jaya 19.6 128.1 27.5 3.28
D. Shah Alam i1.0 56.4 17.8 2.21
E. Klang 8.8 33.6 13.6 1.88
Cmax Point 65.8 613.5 63.1 10.52
Mesh Index (54,30) (54,33) (54,33) (59,37
Target Value 20 - 37 4
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Table 8.4 Air Quality Target Value
502 NO2 co 18P PMI10
Daily  Daily  8-Hrs Daily  Yearly Yearly
(Unit) _ ppb ppb 0.1 ppm ug/m3  ug/m?
Guidelines 40 73 90 100 90 50
/Standards ) (+) *) (#) *) ()
Method 1, 2. City Hall 15,1 44,7 419  54.4
UPM 220 435 aeen aoe-
Petaling Jaya  22.6 43.7 407 51.5
Shah Alam 15.6 39.5 323 52.0
Method 1 Whole Area 27.5 44.1 59.2 55.1
Method 2 Whole Artea 18.5 42.8 38.0 52.6
Method 3 Whole Area 19.2 43.5 42.8 53.3
Recommended  Wwhole Area 20 37 40 90 50
(Yearly)
Maximum Fixed 13.3 21.7 28.4 81.8 56.8
Mean Stations (PI) (CH) (PJ) (SA) (SA)

*. Malaysian Guidelines, #: Japanese Standards,

+: WHO Guidelines

PI: Peialing Jaya, CH: City Hall, SA: Shah Alam
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Table 9.1 (1) Proposed Countermeasures

for -Motor Vchicles

Item

ShortMedium term

Long term

Exhaust emission eontrol

a. Enforcement of exhaust gas control

{a)Combustion improvement of
motorcycle engine
+ 2-gtroke=r 4-stroke
+ Smokeless lube o0il
(b)Strengthen emission regulations
« 91/441/FEC

{¢}Installation of
3-way catalytic
converter

b. Control of use of very old vehicles

{a)Promotion of low-pollution
vehicles for commercial use
ECE R15.04,R24,R49 , 91/441/EEC

(b)Switch diesel-taxis to petrol

{c)Prohibition of registratiocn of
new diesel motor car

¢. Fuel control

(a)Unleaded gasoline
{b)Low-sulphur diesel fuel
{c)Supply of oxygenated gasoline




Table 9.1 (2) Proposed Countcrmeasures for Motor Vehicles (continued)

Item Short/Medium term Long term -~

Organization/Institution

(a)Vehicles certification system
(b)Inspection and maintenance system
(¢)Installation and operation

of chassis dynamometers

Alternative energy (a)CNG Taxi
(b)Methanol Trucks
(c)Palm oil Truacks

Traffic volume. conrol

a.Klang valley transportation plan
(Switching to mass-transit system from motor veh;cies)

{a)KTM system
{b)LRT system
(c)Bus system

(d)Road network plan
+ EXpressway
« Primary distribufor
« District distributor

b.Restriction of motor car in congested areas

{a)Restriction of motor cars in c¢ity center
(b)Introduction of flextime system
(e)Traffic reduction in congested areas

c.Rationalization of commodity transport system

d.Traffic survey
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Table 9.2 Emission Factors for Motorcycles
Vehicle type Emission factor (g/unit) Note
Vehicle type ! Pollu- Two-stroke Four~stroke Rate
- tant engine engine Reference:
Compilati-
Motorcyecle He 9.9 1.8 0.18 | on of Air
co 24.0 10.0 0.42 | Pollutant
NOx 0.075 0.15 2.00 | Emission
SOx 0.024 0.014 0.58 | Factors
PM 0.21 0.029 0.14 | (EPA, 1977)
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Table 9.3 Effects of Repulation Plans on Emission Facior for Motor Car (Petrol)

Vehicle type | Emission factor (g/unit)
Vehicle type | Pollutant Present New regulat-| Remarks
of census ed value
(91/441/EEC) | Rate
Motor car HC¢ 1.80 0.74 0.41 | Oxydation
COo 10. 36 5.06 0.49 | catalytic
NOx 1.97 1.64 0.83 | converter
S0x 0.004 0.004 1.00
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Table 9.4 Emission Factor Changes via Introduction of CNG Taxi

Engine | Pollu-| Existing | ONG Reduction
Car Type tants | fuel fuel
Type -1 use engine | use engine| rate(%)
Taxi . | Petrol co 2.6 0.14 95
‘ HC 15.4 7.4 52
NOx 1.8 0.23 87
Sox 0.0 0.0 100

Note: Average travel speed=>20km/h
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