0.3.2 Reduction of Air Pollutant Emission from Motor Vehicles

Motor Vehicles are the major contributor to CO and NOx air pollution in the
Kclang Valicy Region. Exhaust gas regulation is the most important of the
control measures for motor vehicles mentioned in the previous section.
Other measures are considered to enforce the exhaust gas rcgulalidn.
. Besides, it is difficult to cstimate their effect 'cjuantitativeiy on reducing air
pollutant emission from vehicles. So, this section will examinc only l.he
effect of vehicle exhaust gas regulation on air pollution load on the
assumption that both the introduction of mass transportation system and
improvement of the road network in KVR (measures for traffic and

“transportation) will be completed by 2005.

(1) Traffic Volume

1} Major Roads

Traffic volume on major roads was based on the study conducted by
JICA (#06008). Since the assigned traffic volume was that of 24-hour
total by four different vehicle types, namely motorcycles, motor cars
(including taxis), buses and  trucks {including wvans, lorries and
trailers), the traffic voIﬁmc was further subdivided into 9 vehicle
types and 24 time-zones. The major road network in 2005 is shown in
Fig. 9.3.1. The total distance of the major roads is 1,274.6 km.

2) Minor Roads
Traffic volume and distance travelled on minor roads were estimated

as explained in Section 5.2.2.
(2) Avecrage Vehicle Speed

For the average vehicle speed for different regions, the classification for
the current year was used with the addition of several expressways in Zone
4 (Table 9.3.3),
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Tabte 9.3.3 Classification of Regional Average Speed during Weekdays (2005)

Time Zone 07-09 10-15 16-20 21-06
General Zone 1 20 20 15 20
Roads Zone 2 25 25 20 25
Zone 3 30 35 25 35
Zone 4 35 40 35 40
1 * *
Express Federal Highway 490 50 40 50
Way KL-Seremban Exp.
Zone 4 |KL-Tg. Malim Exp. 50* 65* 50* 65*
New Kelang Valley Exp.
North-South Exp.

*: Motorcycle: 40 km/h
Zone classification
Zone 1: Inside Inner Ring Read o
Zone 2: Zone between Inmer Ring Road and Middie Ring Road
Zone 3: Kuala Lumpur(outside of Middle Ring Road) and Petaling Jaya (Urban area)
Zone 4: Kelang Valley Region{outside of Kuvala Lumpur and Petaling Jaya (Suburban
area)

{3) Emission Factor

Emission factors were sct for five (5) pollutants; HC, CO, NOx, SOx and PM.
The technique to determine emission factors in the future (2005) is samec as

that applied to the current emission factors.

'1) Exhaust Emission Controls _
The Malaysian Government implemenied Regulation ECE. No. 15.04
(Table 9.3.4) on petrol vehicles and Regulation ECE. No. 49 (Table
9.3.5) and Regulation ECE. No. 24 (PM concentraiion) on diesel
vehicles in June, 1992. Also in 1994, Regulation 91/441/EEC (Table
9.3.0) will be cnforced on petrol vehicles.  These rcgulations were
taken into consideration when formulating the emission factors in
the year 2005. The regulations have both limits for type approval
and checks on production conformity, of which the latter limit was
observed in this study. Regulation 91/441/EEC was assumed to come
into effect on Jan. 1, 1995. In Table 9.3.7, a summary'of regulations
by wvchicle type considered for the establishment of future emission

factors is shown.
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Tab!

¢ 9.3.4 Recgulation No. 15.04

_ Limit Value
Type approval

Checks on production

. conformity
Reference mass Co HC + NOx co HC + NOx
RW (kg) (g/test) (g/test)

R¥=1020 58 : 19. 0 70 ' 23.8
1020<R¥ = 1250 67 20.5 80 25.6
1250<R¥ = 1470 76 22.0 91 27.5
1470<RE <1700 84 215 101 29.4
1700<R¥ <1930 93 25.0 112 31.3
1930<RW = 2150 101 26.5 121 33.1
21506<R¥ 110 28.0 132 35.0

ECE mode (average speed: 18. Tkm/h) -

4. 052kmn/test

Table 9.3.5 Regulation No. 49
Pollutant Limit Value (g/kWh)

HC 3.5

Co 14

NOx 18

Table 9.3.6 Regulation 91/441/EEC

Limit Value{g/km)
Polluiant type approval checks on production
conformity
CO 2.72 3.16
| HC+ NOx 0.97 1.13

Test mode: urban cycle + extra-urban cycle
Average speed: 33.6 kin/h
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Table 937 Regnlation for Different Vehicles Considered

in Setling Future Emission Factors

Type of Vehicle 1993 - 1994 1995 -2005

Petrol

Motior Car
Taxi ' No. 15.04 91/441/EEC
Van

Small Truck

Diesel

Taxi
Van ‘
Mini Bus No. 49 No. 49
Medium/Large Bus '
Medivm/Large Truck
Lorry/Trailer

2)

3)

4)

1)

Types of Vehicles and Engincs
The engine types uscd by different vehicles, the ratios of enginc
types used by vans and taxis, and the ratios of medium and large
trucks - were assumed to remain the same as those at present (See
Tables 5.2.16, 5.2.17 and 5.2.18).

Emission Factors
The detailed process for sciting emission factors is shown in Secction
3.2.8 in the Supporting Reporl. The cmission factors for each type of

vchicle at various speeds are shown in Table 9.3.8.

Air Pollution Load

The future distance travelled and air pol.iuli(.)n load in KVR were
estimaicd based on the traffic volume, the average vehicle speed in
different regions, and the emission rates by wvarious vebicle 1ypes

and speeds.

Total Distance Travelled Annually

The distance travelled annually by various types of vehicles 611
different types of roads arc shown in Table 9.3.9. The total distance
traveiled annually is 31.6 billion kilometers, with motor cars

accounting for 53% of the total, followed by motorcycles (20%).
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Table 9.3.8

Average Emission Factors for Motor Vehicles (2005)

(with conirol measures)
{Unit: g/km)
Average fravel Specd (kn/k)
Vehicle Type 5] 20] 251 30 35| a0 a5 sa | 56| 60 [ 65
Motorcycle  HC | 25.45 | 19.46]16.20 | 14.15 | 12.66 | 11. 57
co [at.72!32.13] 26,55 | 23.20] 20,75 | 18.74
Nox | 0.18| 017 0.17| 0.17] 0.18] 0.18
s0x | 0.002 | 0.002 | 0.002 | 0.002 | 0.002 | 6,002
PX | 0,205 { 0.206 | 0.205 | 0. 205 | 0,205 | 0. 206 .
¥otor Car  HC | L.42) 1.09] 089 0.76] 0.66( 0.58] 0517 0.45] 0.40] 0.36[ 0.33
o |14.46 [ ti.22f 921 7.85] 6.78| 5.93[ 5.18| 4.55| 4.03] 3.59| 3.2
ox | 151 | 148) 146 1.46] 1.45] 1.46| 1.46| 1.46| 1.47| 1.48] L.50
Sox | 0.005 | 0.004 | 0.004 | 0. 084 | 0. 004 { 0.004 | 0. 004 | 0.003 | 0.003 | 0. 003 | 0.003
PY | 0.027 | 0.02710.0270.027 | 0.027 | 0.027 | 0.027 | 0.027 | 0.027 | 6. 027 | 0.027
Van e | 40| 12| 0.94] 0.80] o] o.62| 0.55| 0.49] 0.44| 0.39| 0.37
€0 §27.16020.67]16.79 ) 14.23 1 12,96 ) 10.13) 0.97¢ 8260 7.311 6.58] 5.97
Nox | 203 1.98) Loa} 91| 190 rgo} r90) Lo1| L91| L92| 1.94
S0x | 0. 119 | 0. 104 | 0.096 | 0.089 | 0.085 | 0,031 | 0. 080 | 0.078 | 0.076 | 6. u74 | 0. 072
P4 §0.069 | 0,060 | 0. 069 0.069 [ 0.069 | 0.069 | 0.069 | 0.063 ! 0.069 | 0.069 | 0. 069
Taxi me | 0.83] 0.7t} 0.62) 0.55] 0.48| 0.43] 0.38] 0.34| 0.31[ 0.28] 0.26
co | 7.22] 6.22| 5.38| 4.641 4.05| 3.51f 3.08] 2.65] 2.39| 210/ 1.85
Nox| 212 1.96| 1.83] 1.72| L.64] 1.59| 1.55| 1.51}F 1504 1.48} 1.50
S0x | 6,971 | 0.324 | 0,295 | 0.278 | 0.263 | 0.253 ) 0.247 ] 0,241 | 0.234 | 0.230 | 6.226
P | 0.103]0.103]0.103 | 0. 103} 0.103 | 0. 1031 0. 103§ 0. 103 ] 0. 103 | 0. 103 | 0.103
*Mini Bus He | 3.33( 2.80] 2.53) 2.25| 1.99) L7a| 1.62| L4g} L.36) 1.27] 119
co | 7.24) 5.85) 4.85) 4.04) 3.46( 3.00] 2.66] 2.30| 218| 2 04| 192
Nox | 3.52) 3.47| 2.01] 270} 2.54| 2,43} 2.35] 2.30] 2.30] 2.30] 2.35
SOx{1.518(1.399 | 1325 1.274 | 1240 | L. 218 ] 1495 | 1178 § 1167 1155} i. 144
Pe [ 0.995|0.874 | 0.638 | 0.638 | 0.638 | 0.638 | 0.638 | 0.638 | 0.638 | 0,638 | 0.638
Nediun/Large NC | G.30| 5.46| 4.78| .22 3.97] 3.37) 3.05) 2.81| 2.57] 2.41| 2.25
Bus co {20.79|16.89|13.86 | 11.59| 9.95] 8.66| 7.58| 6.82 6.28 5.85( 5.52
NOx | i7.03 | 15.38 [ 14. 10 ] 13.09 12.33 [ 12,69 [ 1131 1018 } 1106 | 1118 | 1144
Sox | 3.300 | 3.041 | 2.881 { 2.770 | 2. 896 | 2.647 | 2.598 | 2.561 | 2.536 | 2.512 | 2. 487
_ PH | 3.941 | 3.461 | 2.526 | 2.526 | 2.526 | 2.526 | 2.526 | 2.526 | 2. 526 § 2. 526 | 2.526
Swall Truck HC | 2.68] 2.12| Ls0| 1.56] L.38] 1.21| 1.o6] 0.94] 0.84} 0.75] 0.59
o | 29.65| 24,00 | 20.80 | 18.41 | 16.51 | 14.65 | 12.87 | 11.26 | 10.02| 9.05| 8.40
NOx | 2.06| 2.03| 203 2.05| 208) 22| 206 2.20) 2.23] 2.26] .30
S0x | 0.007 | 0.006 | 8. 006 | ©.605 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0.005 | 0. 004
Py f0.032 [ 6.032]0.032 ] 0.032[0.032 ] 0. 032 0.032{0.032 00320 0320032
Sediun/larze HC | 2.96| 2.58( 2.250 .99 Lor| 59| raa| 1s2] tat] t1a] 105
Truck cco { 6.27] 5.08| 4.20] 3.50] 3000 2.60| 2.29] 2.06| Lo} L77| L6
Nox| 4.98| 4.50| 4.13| 3.83] 3.60| 3.44] %321 3.27| 3.25) 3.27] 3.3
Sox | 1776 | 1.636 ] 1.547{ 1.495 | 14511 £.421 | 1.399 | 1.376 | 1.362 | L. 354 { 1. 340
PY | 0.402 | 0407 | 0.402 ] 0.402 | 0. 402 | 0.402 | £.402 | 0. 402 } 0. 402 | 0. 402 | 0. 402
Lorry/Trailer 1€ | 4.78 | 4.84| 3.62| 3.19] 2.88] 2.56| 2.3t 213| n95) 1.83| L 70
co |15.88)12.91(10.59] 8.85| 7.61f 6.62| 5.79| 5.21] 4.80| d47| 4.22
Nox L 17,208 15,53 | 14,26 013,22 11245 Lt sed 14330030 | 1017 | 10 30 { 1156
SOx | 3.246 | 2.989 | 2.827 | 2.732 | 2.651 | 2.597 | 2.556 | 2.516 | 2. 4891 2. 475 | 2.448
PN | 1.1820 0,182 | 11820 1182 | 1182 | 1. 182 | 1182 | 1.182{ 1. 182 1. 182 | L. 182
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Table 9.3.9  Annual Distance Travelled by Various Types
of Vechicles on Different Types of Roads in 2005

(with control

Mmeasures)

{(Unit: million km)

Vehicle Type Major Roads | Minor Roads Total
Motorcycle : 4509.0 1767.6 6276.6 ( 19.9)
Motor Car 12481.8 4122.1 16603.9 ( 52.6)
Van 2149.9 552.5 27024 ( 8.5)
Taxi 1624.3 556.7 21810 ( 6.9
Mint Bus 264.5 113.9 3784 ( 1.2)
Medium/Large Bus 286.1 143.1 429.2 ( 1.3)
Small Truck 1103.4 277.8 1381.2 ( 4.4)
Medium/Large Truck 742.7 168.9 911.6 { 2.9)
Lotry/ Trailer 592.1 126.8 7189 ( 2.3)
Total 23753.8 7829.4 31583.2 (100.0)

Table 9.3.10 shows a comparison of region-by-region annual

distance travelled in 1992 with that in 2005 (with conirol measures).
The total distance travelled annually increases 1.96 times f{rom 1992
to 2005
The growth rate of annual distance travelled from 1992 to 2005 is 2.95

when the measures for iraffic and {ransportation are taken.
times for Gombak and 3.11 times for Klang. They are very high
comparcd with that for Kuala Lumpur (1.39) whose share in the iotal
distance travelled drops sharply from 40.2% in 1992 to 28.5% in 2005.

The shares of Gombak and Klang will increase remarkabiy.

Table 9.3.10 Regional Annual Distance Travelled in 1992 and 2005

(with control measures)

(Unit: million km/year)

Region 1992 (A) 2005 (B) B/A

Hulu Langat i864.4 (11.5) 40540 ( 12.8) 2.17
Gombak 2242.2 (13.9) 66104 ( 20.9) 2.95
Kuala Lumpur 6488.2 (40.2) 8989.5 ( 28.5) 1.39
Petaling 4094.8 (25.4) 7426.3 ( 23.5) 1.81
Klang 14499 { 9.0} 4503.6 ( 14.3) 3.11
Total 16139.5 (100.0) 31583.8 .(100.0) 1.96
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2)

Air Pollution Load
Table 9.3.11 summarizes the annual air pollution load from motor

vehicles expected in 2005 when Regulation 91/441/EEC is cnacted.

The annual total amount of air pollutant cmission is 104,000 tons for
HC, 321,000 tons for CO, 56,000 tons for NOx, 5,800 tons for SOx and
4,800 tons for PM respectively. As for HC, motorcycles are the major
contributor (80% of the total). For CO, motorcycles and motor cars
arc the major contribulors accounting for 42% and 35% respectively.
As for NOx, the greatest contributor is motor cars (44%). For SOx,
diesel wvehicles such as mcdiu:ﬁ/large trucks, lorry/trailer and
medium/large buses are the main sources. As for PM, motorcycles
are the main contributors (27%), followed by medium/large buses
(23%) and lorryftrailers (18%).

Table 9.3.11  Future Air Pollution Load from Various Types
of Vehicles (2005) (with control measures)

(Unit:  tonfyear)
Vehicle Type HC Co NOx SOx PM
Motorcycle 82626 134979 1121 13 1291
(79.5) (42.0) ( 2.0) { 0.2) (27.0)
Motor Car 10804 110733 24334 64 450"
(10.4) (34.5) 43.71) { 1.1) { 9.4)
Van 1841 32205 5190 229 187
{ 1.8) (10.0) { 9.3 { 4.0) { 3.9)
Taxt 1012 8417 3588 573 226
{ 1.) ( 2.6 { 6.4) {10.0) (4D
Mini Bus 152 1323 972 473 244
{ 0.7) { 0.4) ( 1.7) ( 8.2) {52
Medium/L.arge Bus 1608 4299 5335 1166 1106
( 1.5) ( 1.3) ( 9.6) (20.3) (23.2)
Small Truck 1810 21559 2930 7 44
( 1.7) ( 6.7) {53 ( 0.1) { 0.9
Medium/i.arge Truck 1551 2643 3288 1321 368
( 1.5) ( 0.8) ( 5.9) (22.9) (1.7
Lorry/Trailer 1969 5272 86870 1909 | 857
{ 1.9 ( 1.7} (16.1) "(33.2) (18.0)
Tolal 103973 321430 55728 5755 4775
(100) (100) (100) (100) (100)

Figures in parenthesis are percentage values.
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933

Table 9.3.12 summarizes comparisons ©of (he annual total air pollution
loads in 2005 from motor vehicles between cascs in which both for
traffic and transportation measurgs and the exhaust gas regulation
are taken and not taken. By taking thesc mnicasurcs, total distance
travélled is expected to decrease by 14%. Decrease of Pollution load is
the highest for CO (519), followed by HC (38%), PM (35%) and NOx

(32%).

Table 9.3.12 Effect of Control Measures on Air Poilution Load in 2005

Total Distance Poliution Load (ton/year)

Traveled . :
Million km/year HC co NOx SOx PM

Without 36,636.2 | 166,720 659,223 82,199 7,079 7,359
measures (A)
With 1 31,5832 | 103,973 321,430 55,728 5,755 - 4,775
measures {B)
B/A 0.86 0.62 0.49 0.68 0.81 0.65

Comparisons of the air pollation loads from motor vehicles in 2005
with control measures with those in 1992 are shown in Table 9.3.13.
The growth ratc from 1992 1o 2005 is the lowest for CO (11%) and ihe
highest for SOx (85%).

Table 9.3.13 Comparison of Annual Air pollution Loads from Vchicles
with Control Measures in 2005 with Those in 1992

Total Distance Pollution Load (ton/year)
Year Traveled
Million km/year HC . co NOx 50x PM
1992 {A) 16,172.6 73,445 | 290,407 36,212 3,117 3,243
2005( B) 31,583.2 103,973 | 321,430 55,728 5,755 4,775
B/A ' 1.96 1.42 1.11 1.54 1.85 1.47

Total Ailr Pollution Load

Table 9.3.14 summarizes air pollution loads from various sources in 2005
when control measures are taken. The annual total pollution load is 27,000
tons for SOx, 85,000 tons for NOx, 12,000 tons for PM, 322,000 tons for CO and

104,000 tons for HC.

The regional air pollution load from factorics, motor vehicles, airplanes

and ships is shown in Table 9.3.15.
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Table 9.3.14 Future Air Pollution Load from Various Sources (2005)

{with control measures)
(Unit: ton/yecar)
Sox | Nox_ | W | €0 | HC
Factories
Power stations 12,759 | 22,758 828 - -
General factories 15,3451 4,364 5 451) 1
Sub-total 18,104 ¢ 27,122 | 6,279 - -
______ (66.9) | (31.7) | (4. 1)
Hotor vehicles 5, 165 | 55,728 4,775 321, 430 | 103,973
(21.3) | (65.2) | (41.2) (100 (100
Airplanes 360 - bT4 123 - -
(L] C.D|CLD
Ships 2, 836 1, 840 365 - -
(10,5 | (2.1)](C3.1
Households 0 226 62 - -
CO.0YL €0.2)]1C0.5) .
“Total 27,065 | 85,490 | 11,604 | 321,420 | 103, 973
(1om (1¢0) | _Q100) (100D (100

Figures. in parenthesis are percentage values(¥). Air pollutant

emission from open burning activities and earthworks are not

included, but that from PS-C Power Station outside KVR is

included in this Table.

Table 9.3.15 Regional Annual Air Pollution Load from Factories,
Motor Vehicles, Airplanes and Ships (2005)

{(with control measures)
: (unit: ton/year)
Pollutant | Region Factories | Motor Airplanes { Ships Total
Vehicles

S0x Helu Langat 1, 045 11 1,762 € 6.5)
Gombak 45% 1, 087 1,546 ( 5.1

| Kuala Lumpur 322 1, 765 2,087 (7.
Petaling 1, 664 1, 434 360 3,758 (13. 9

Klang 14, 314 751 2, 836 17,901 (66. 2)

Total 18, 104 5, 154 360 2,836 27,054 (100)

NOx Hulu Langat 799 6, 968 7,767 (9.2)

Gombak 1,576 11, 187 12,763, (15.0) |
Kuala Lumpur | {01 | 16,480 | 16,581 (19.6)
 Petaling 339 13, 529 574 14,942 (17.6)
Klang 23, 338 7, 565 1, 840 32,743 (38.6)
[ Total 26,653 | 55,729 5741 1,840 | 84,796 (100)
P¥ Hulu Langat 2,183 629 2,812 (24.4)
Gombak 228 949 1,177 (10.2)
Kuala Lumpur 248 1,374 : 1,622 (14.1)

Petaling 205 1,126 123 2,054 (17.8)
Klang 2,788 697 _ 365 3,850 (33.4)

Total 6, 252 4,715 123 365 11,515 (100)

Figures in parenthesis are percentage values,
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Change of the annual total air pollution load in 2005 by taking the proposed

control mecasures is shown in Table 9.3.16.

the reduction rate of the toial emission is 48% for SOx, 26% for NOx, 37% for

PM, 51% for CO and 38% flor HC.

Table 9.3.16

By iaking the control measures,

Reduction of Total Air Pollution Load by Taking

Control Mecasures (2005)
Pollution Load (ton/ycar)
S SOx NQOx M CcO HC
Without measures(A) 51,598 1 115,292 18,495 | 659,223 | 166,720
With measures{B) 27,055 85,490 11.604 | 321,430 | 103,973
B/A 0.52 0.74 0.63 0.49 0.62

Table 9.3.17 shows change of air pollution

Emission of all pollutants cxcepl SOx and PM is expected to

1992 and 2005.

increase even when

the conirol

measures

dare

load from all

taken.

sources bctween

Table 9.3.17 Change of Annual 'I‘o[af Air Pollution Load
from 1992 10 2005

{Unil: ton/year)
2005
Pollutant 1992 withoul mcasures with  measures
S0x 35,654 51,598 27,055
(1.0} (1.45) (0.76)
NOx 54,454 115,292 85,490
(i.0) (2.12) (1.57)
PM 12,605 18,495 11,604
(1.0) (1.47) (0.92)
cO 290,407 659,223 321,430
(1.0) (2.27) (L.11)
HC 73,445 166,720 103,973
(1.0) (2.27) (1.42)
Concentration at Monttoring Stations and Maximum Concentration Point
Predicied annual average conceniration of each pollutant with control
measures al moniloring  stations and the maximum concentration  point is

Table 9.3.18.

in the predicied value is the same as the present (Table 6.2.2).

shown in Notc that the background concentration contained
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Though S$O2 concentration is reduced by control mcasures al cach predicted
points and monitoring  stations, concentration of the maximum

concentration point exceeds the target value (20 ppb) (Refer to 9.3.7).
NO2 concentration at all 'prcdic[od points satisfics the target value (37 ppb).
CO concentration at all predicted points satisfics the target value (4 ppm).

Table 9.3.18 Computed Annual Average Concentration
with Control Mcasures (2005)

Ttems SO2 NOx NO?2 Co
Stations {ppb) {ppb) “{ppb) {ppm)
A. Cuy Hall 9.2 85.2 22.2 2.20
B. UPM 4.5 20.7 “10.5 .19
C. Petaling Jaya 8.5 51.9 17.1 1.51
D. Shah Alam 8.7 a4 .7 15.8 1.33
E. Klang ' _(‘)i—-—_ 27.1 12.1 1.21
Cmax Point 29.0 137.2 28.6 2.84
| Mesh Index (76,15) | (58,40) | (58,40) (59,38)
Target Value - L 20 - 37 4

Comparisons in pollutant concentrations for 1992, 2005 (without control
measures) and 2005 (wilh control mcasures) arc shown in Figs. 9.3.2
through 9.3.4.

If no control measures are tlaken, S02 concentration will increase in the
future according to increase ol fucl consumption by factories and traffic

volume, aud the concentrations at somc¢ arcas will excced the target.

However, if proposed control mecasures arc laken, the concentrations al
monitoring stations will remain at the presenl level, and the maximum

concentration will decrease to a lower level.

If no measures are laken, NQO2 concentration in 2005 will increase as well.
However, if control measurc arc taken, the concentration will remain at
the current level or below, and the target value will be satisfied the at all

points.

CO concentration will also -increase in futere if no control measures are
taken. However, if control mcasurcs are taken, the concentration will
remain at the current level or below, and the target valuc will be satisfied

at all points.
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(unit:ppb}

100

[[] Present (1992)
Fuluﬂ: (2005) (without control mcasures)

80

Fulurc (2005) (with control measures)

60

401-

GF’:.Wrﬂanl—m[ﬂw

A.City Hall C.P.J1 E. Klang
Cmax point

B.U. P. K. D, Shah Alam

Fig. 932 Change of SO2 Concentration from 1992 two 2005

[7] Present (1992)
Fumrc (2005) f¢without conirol measufes)
DFutum (2005) (with control mMeasures)

(un_il:p_pb).
100
1
GO B -
401 I"' -------
W]
AL
A. City Hall C.p.1 E. Klang

B.U.P. N D. Shah Alam Cmax point
Fig. 9.3.3
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(unit:ppu)

15

[ present (1992)
. Futurc (2005) (without control mecasufres)
12 - : DFuturc (2005} (with control measures)

3tF

A City Hall C.p. 1. E. Klang )
B.U.P. K. D.Shah Alam Cmax point

Fig. 934  Change of CO Concentration from 1992 to 2005

9.3.5 Concentration Disiribution

The plane distribution of pollutant annual average concenfration in 2005
with the control measures described in the previous = section is summarized

as follows.

The contribution concentration distribution by source is described in

Section 4.1.1 in the Supporting Report.

@© S

The result of prediction on SO2 plane concentration distribution in 2003
with control measures is shown in Fig. 93.5. A concentration of 10 ppb or
more is distributed in some parts of Kuala Lumpur, Petaling Jaya, Shah
Alam, Klang and Hulu Langat, with thc maximum concentration at 29.0 ppb
in the mesh index (75,15).
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@ NOx and NO2

The vresult of prediction on NOx plane concentration distribution in 2005
with control measures is shown in Fig. 9.3.6. A concentration of 100 ppb or
more is distributed in parts of Kuala Lumpur with the maximum at 137.2

ppb concentration in the mesh index (58,40).

The result of prediction on NO2 planc concentration distribution in 2005
with control measurcs is shown in Fig. 9.3.7. The situation is similar to NOx,

and the maximum concentration is 28.6 ppb in the mesh index (58,40).

@ CO

The result of prediction on CO plane concentration distribution in 2005 with
control measures is shown in Fig. 9.3.8. A concentration of 2 ppm or more
is distributed in the center area of Kuala Lumpur, with the maximum

concentration at 2.8 ppm in the mesh index (59,38).
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Unit : ppb

Point

X : C max.

Annual Avcrage Concentration Isoplcth for SOz (All sources) (2005)
Measures)

{with control

Fig. 9.3.5
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ppb

Point  Unit

C max.

X

Annual Average Concentration Isopleth for NOx (All sources) (2005)
MEAsures)

(with  control

Fig. 9.3.6
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Unit ppb

Point

X C max.

measures)

Annual Average .Coucemration Isoplcth for NO2 (All sources) (2005)
control

{with

Fig. 9.3.7
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Annual Average Concentration Isopleth for CO (All sources) (20035)
control

{with

Fig. 9.3.8
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9.3.6 Case Study for Effect of Control Mecasures for Motor Vchicles

(1) Case of Study

In

order to evaluate the ecffect of control measurcs for motor vehicles, a

casc study was madc for two cascs as shown below,

L@

Casc 1 (Control measurcs for traffic and (ransportation only)
The traffic volume and road network predicted for 2,005 was used,

but emission f{actor remained the same as at present.

Case 2 (Control measures for exhaust gas only)
The cmission factor predicted for 2,005 with cffect of exhaust gas
regulation was used. The road nelwork remained the same as at

present with Iraffic volume of 227 times of that at present.

(2) Predicted Result

Predicted results of Pollutant concentration by case are shown in

Table 9.3.19.

O]

Case 1
NO:2 concentration at the maximum concentration point satisfies the

target value but that of CO cxceeds the target value.

Case 2
CO at City Hall end the maximum concentration point exceed the
target value. For NO2, the concentration at the maximum

concentration point exceeds the target,

In conclusion, cither control measures for traffic and (ransporiation
or exhaust gas is not sufficient to observe the target values for CO
and NO2. Both mecasures should be taken simultancously. The plane
distribution of concentration of NO2 and CO by case is shown in
Fig. 9.3.9 - Fig. 9.3.12.
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Table ©.3.19

Computed Concentration with Control

Mcasures by Case

Control Measure Case Case 1 Case 2
Items NO2 cO NO2 CO
Stations (ppb) (ppm) (pph) (ppm)
A. City Hall 24.3 3.5 35.7 4.2
B. UPM 11.7 1.7 11.1 1.3
C. Pelaling Jaya 19.3 2.2 24.1 2.1
B. Shah Alam 17.8 1.9 15.7 1.5
E. Klang 13.3 1.7 12.3 1.3
Cmax Point 32.1 4.6 53.2 3.3
Mesh Index (57.34) (59.38) (54,33) (59.37)
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ppb

Unit

NO2 (Al sour'ces)'(Case 1)
Point

max.

X: C

Annual Average Concentration Isoplélh for

Fig. 9.3.9

CEEBRELESRSBVEReTR IB0IBLRLLLILSLrLELLL ILOLETEILSO0SIPOEaTE1U096505.59555FSE5251S0S6BrLrarSrrvEray TP OrGEEELE SESEPEECAF IEDEGZRILIOCSEPPECCLIZOEBIBILIQISITIETZIIIDLG L9507 21

I O O T (IR a A LI RSP I _ T

i [ : CANRE Ny o VIR AT F ; i

! H RS | ] N WY ; N
IO Nt ~ ] TN *

g

I
L)
=
]
-
b,
peti

i Ny
N Y\fW"
4
\
l
]
i 1
1

ol
i
7“
L A
|
P
t
&
| TSNS
H
_i__..,
i

=
N e
R O LA G

[
)]
7/

AN

i
Y7,

b=

/]

=
%
£
!
=
]

{

S

il

p=
N
My

:\l
N

—

|
AT

h

)
v
i
B
i
1
:
3 |
R
N »\) :
n
o™
Nt

M,

-

i

7]
NS
A
IH
}I

A
/i

ef,
%
2
&
o
LY
h
=N
- é
.- <:\-
N
\ﬁ\_
PIl|
=)

N
o I

K

I

o

v A

\

,\

<
I

o
:
A
‘4
B
it
i\

|-
ﬁ'

I
Vo
|
i
s
AN
XL

AN

{3
s S I Sy N
! t
- rl
A
=1
I
-2
P
N

s

S s

)

7]

f
i
e
1
A
¥s
]

.
e e

s NE\RE
:‘L%,

L4

AN

e J’-’L:
Lk,
‘-
=4

i
wi¥s

I

AN

=
%
a\
=
X7
AT
Ny
T
S5
l‘

i
l
7

,l};f‘ L.

B
T
(1
FoN
g}
‘ﬁ
.

B
]
27

I‘!
-

T
g

Y MR 25

ETAN - ¥ S

=)
=)
I
=
7
t

A
i
s
]
\"-

e

L./
2N

Ab ™

SN AT T s

r

£
PRe T
72

9-119



Annual Average Concentration Isopleth for CO (Al soui'ces) (Case 1)

Fig. 9.3.10
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Annual Average Concentration Isopleth for NO2 (All sources) (Case 2)

ppb

Point  Unit

Jmax.

X: C

Fig. 9.3.11
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Annual Average Concentration Isoplcth for CO (Al sources) (Casc 2)

Fig. 9.3.12
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937

Evaluation of Control Mecasures

According to the simulation result in Sections 9.3.4 and 9.3.5, for SOx, there
are iwo siles with SOX concentration cxceeding the target valuc even afier
control measurcs arc taken. They arc very close to or in the territories of
PS-A and a palm factory in Hulu Langat. If these have to strictly satisfy the
target value, either #3 or #4 boiler of PS-A should be converted from coal
to natural gas, and the palm factory to install higher stacks. Further, there
are still other places with SOx concentration exceeding the target valuc.
They are located in the Port Klang district. If these places also have to

satisfy the target value, ships should usc low-sulphur content oil.

For CO and NO2, the case study in Section 9.3.5 showed that if their target
values had to be satisfied in KVR, both measures, namely, the measures for
traffic and transportation and vehicle exhaust gas regulation, would have

o be implemenied simultancously.
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9.4

9.4.1

Open Burning
Solid Waslte

Open burning is one method of solid waste disposals. It is allegedly causing

nuisance and air pollution in KVR.

Table 2.2.2 and Table 2.2.14(1) in Chapter 2 indicatc that one person in the
KVR has evenly discarded about 1.6 kg/day of solid waste in 1990-1991. One
averagé Japanese threw away around 1.0 kg/day of garbagefrefuse plus 7.0
kg/day of industrial waste in 1985 (#Jépan Develop.  Bank's Research No.
166, Sept./92). An average 2.5 kg of urban rcfuse and garbage was collected
per capita pcr. day in the United States. Together, uncollected urban and
industrial wastes contribuied at least 2.0 kg per capita per day in 1968
(#EPA AP-42, 1985).

According to the iwo questiounaires surveyed by the Ministry of Housing
and Local Government, one in 1987 on the solid waste management and the
next in 1989 on the solid waste final disposal, the compositions of the solid
waste in Klang and Petaling Jaya were 44-48% of food and vegetables, 24-
28% of papecrs, 8-9% of plastics and rubbers, 5-6% of mecials, 5-10% of wood

and 6-8% of others,

These figures may not be representatives in the current KVR. There may
be more waste from building construction sites, office work, agricultural

activities or else. The majorily of the solid wasie is combustible.

Urban garbage and refuse arc collected and disposed in two dump areas in
KVYR. No owner or occupier of industrial or trade premises should bum or
cause to be burnt combustible materials, refuse and produce or wasie except
in an incineralor of such type and design approved by the Dircctor-
General of DOE, according to the Malaysian Environmental Quality (Clean
Air) Regulations (1978). In spite of this regulation, a large amount of the

indusirial waste is said to be illegally dumped or burnt in Malaysia.

Ceniral and local governmenis have realized the problems associated with
the solid waste disposals and have been planning or constructling

centralized and managed facilities for trcatment, storage and disposal.
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9.4.2

943

Air Pollution from Open Burning

Solid waste in dump can causc fire under the sunshine focused through
curved glasses or clse, if the dump arca is not well managed. Or scavengers

may reportedly fire them for ecasy recovery of profitable - materials.

Open burning emits such air pollutants as SOx, NOx, par[icles, metal and
halogen compounds, and others. Generation of SOx, NOx and particles by
burning is described 'in Section 9.1.3 of this Report. Melal compounds in
the dump cvaporatc after possible chemical reactions in the intense heat of
open burning,. Among the metals, concerned as hazardous are arsenic,
cadmium, chromium, copper, lead, mercury, zinc, etc.  They can be found in
dumped chemicals, mctals, baueries,  fluorcscent tubes, pigments, coated
paint, and so on. Halogen as chlorine and fluorine compounds found in
plastic sheets and resins, emitted into atmosphere by burning, is hazardous
to the environment and causes - stimulative odor. Mat-odor is also from

biodegradation of Su.iphur and organic compounds in the dump.

Amounts and concentrations of these emissions intermingledly depend on
volumes and compositions of the burning waste, durations and intensities
of the burning, wind velocities and others, These data can be measured.
However, the daia is correct only for the specific open burning sites and
periods. Possibility of the data generalization to  simulate their
contributions to wider air pollution is vague and doubtful in consideration
of available analytical equipment, manpower, time and budget. Restriction
of open bumihgs and provision of altcrnatives for Lhem currently seem

more rational from the practical standpoint,
Management of Open Burning

In order to restrict open burning to the minimum, open dump areas must
be managed for ecarth covering, water spraying, prohibition of trespassers

and others, and also useful materials should not be abandoned there.

Th.e Japanese fire regu].ation authorizes fire depariments to prohibit or
resirict any open burning including smoking for the .fire precaution.
People should not make open burnings at places designated by the chiefs of
local fire departments. At other places, people ‘should provide (fire
extinguishers or other precautions, beforc the start of opén burning.

According to the regulation, an open storage of an amount of more than
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onc ton of paper, or 10 m3 of wood has 1o follow restrictions not to causc
firc damage to outsides. Large open burning, which may induce fire or
smoke misled to be a fire, should be rcporicd for the permission from the

fire -department beforehand.

Although the Japanesc solid wastc management law permits pcople to
dispose (including open burning) solid waste by themselves, it states that

the disposals shall not cause damages to the living environment,

Municipal Incinerator

As an alternative method to dumping combustible waste, incinerators are
commonly employed in municipalities. Municipal incinerators are better
to avoid from burning such materials as those cmilling environmentally
harmful substances and damaging incincrator constructidn materials. And
also it is better 10 reduce waste amount in order Lo save iis investment and

operation costs for the incinerators.

Therefore, the waste collection system should be arranged to collect
combustible waste separately from harmful, incombustible andfor
recyclable ones. The harmful wasic has to be disposed under control

methods.

Nevertheless, it is unavoidable to have contaminations of harmful waste in
the incinerators. They are designed 1o lolerate these contaminations. As
for air pollution, therc is usually a train of apparatuses attached 10 a .

municipal incinerator to control.  Followings are cxamples of the control

measures.
ammonia or urea spray ©  to decomposc NOX
lime spray : 1o absorb SOx and halogen
ESP or bag filter : to remove particles of metal

and lime compounds, ash & others

Heat from incincrating solid waste can be recovered as electricity,
although the recovery rate is low, One Japanese municipality is
gencrating 1200 kw of elcctricity' by burning 230 t/day of solid waste
having around 2500 kcal/kg of combustion heat. This is just cquivalent 1o

the electricity requiremeni for the incinerator operation.
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CHAPTER 16 AIR QUALITY AND POLLUTION SOURCE MONITORING

10.1 Outkine of Air Quality and Pollution Source Monitoring
10.1.1 Present State of Air Pollution Monitoring

Malaysia does not have air quality standards at present, It has only the

gu'idelines stipulating the recommended air quality value.

Standards for stationary sources are set as Environmental Quality (Clean Air)
Regulations issued under the Environmental Quality Act.  These regulations
define the emission standards of air pollutants and harmful substances from
fuel combustion facilities. Vehicle emissions, such as smoke etc are controlled
under the Road Traffic Ordinance. There also is regulation of lead content in
peirol based on the Environmental Quality Act. Additional regulation of petrol

vehicle exhausts is scheduled for next year

Thus, Malaysia does have laws and regulations concerning exhaust gas, to
some extent. However, the effect of these regulations on air pollution has not
been sufficient, as there has been weak cnfércement of the regulations, and
no preveﬂtivc measures, such as a vehicle inspection and maintenance

system, have been ‘adopted.

Under such conditions, the existing air pollution monitdring system can not
be said to be completc.' There are three air quality moniloring stations
belonging to UPM in Kelang Valley Region, to measure SPM, CO, NOx, 502 and

03, but their reliability has been low.

In the Study, we rehabilitated the three existing monitoring stations and
cstablished two additional new stations. As a result, the monitoring system
now consists of five stations as shown in Table 10.1. The characteristics of
each station based on the present and fuiure land use are shown in Table 10.2,
The station at City Hall should be regarded as a vehicle exhaust monitoring
station. Besides that, the monitoring by two monitoring cars and by a

simplified method was also carried out in the Study.

Table 10.1 Items Monitored at Each Fixed Station

Station SPM | s | CO

NO2 3 NMHC
City Hall 8] 0 0 0 0
- UPM . O 0 0O 0
P.J(MMS) 0 0 0 0 0 O
Shah Alam 0 0 Q- 0 0 0
Klang 0 0 O 0

Note : O:indicates the monitoring items
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Table 10.2 Condition of Monitoring Stations

Present  Condition

Future Condition

Monitoring Feature of the Station
Station : .
City Hall |Located in a dense |Future land use will  |It is considered. as a
commercial area be the same as. the vehicle exhaust
and faces a heavy |present one. However,[monitoring station
traffic street. The |more commercial in a metropolitan
general pollution {activities are region, mainly
level is higher cxpecicd. consisting of
than other stations. commercial areas.
UPM Located in the Future land use will It is considered as a
cxtensive site of a  {be the same as the background
public university present one. However,| monitoring station at
and surrounded by |an industrial area is |present.
residential  and planed for the north |Development of an
agricultural areas. |east of the station. industrial area is
The general nearly expected and
pollution level is the pollution level
lower than at other will become higher.
stations. :
P.J(MMS) |Located in a Future land use will It is considered as a
rcsidential z2rea but ] be the same as the general station in a
industrial areas are |present one. However,|residential-
the north and the spread of ‘the industrial mixed
south. The general findustrial area to the [area.
pollution level is south of the station is
higher than other |expected.
stations like City
Hail. ' .
Located at the Future land use will It is considered as a
Shah Alam o
playground of a be the same as the general monitoring
primary school in a]present one. This area|station comparable to
residential area. It ]can already be an independent city. {
seems to form a considercd as a small
small indepcndent |independent city.
city, having .a multi
land use patiern.
The general
pollution level is
lower than at other
stations except SPM.
Klang Located in a good Through extensive It is considered as a

residential " area,
surrounded by an
agricultural area.
The general
pollution level is
low but relatively
higher than UPM,
because of some
industrial arcas
located at some
distance.

dectease of _
agricultural areca, the
residential area will
grow. Industrial,
commercial, public
and green buffer
zone are also planned,
This area is cxpected
to form an
independent  city
Shah _Alam,

like

general monitoring
station comparable to
an independent city,
though the scale is

smaller than that of
Shah Alam.
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10.1.2 Objective of the Monitoring System

Malaysia is promoting various projects for balanced devclopment of industry

and cconomy, io realize the Plan 2020,

Howcver, there are some apprehensions,  Such development may bring about
various and complicated air pollution problems caused by urbanization,

increase in energy consumption and rapid increase in traffic volume,

Therefore, an air pollution monitoring system should be established as soon as

passible, before the pollution level rises and becomes a serious problem.

The major objective of the air pollution monitoring system is to gather data
from stationary and mobile sources for the use by regulatory authorities.

These data will be cffeclive in accomplishing the following objectives:

-1. To confirm the State of compliance with the air quality guidelines

-2. To monitor the effects of the air p()lluiion control program

-3. To promote countermeasurcs against urgeat air pollution problems

-4, To serve as basic data for use in planning pollution control programs and
air gualily management programs,

-5. To serve as basic data for environmenial impact assessment

-6. To serve as basic data for research and investigation that elucidates the
mechanism of complex air pollution.

-7. To serve as basic data for formation of traffic policies.
10.1.3 Central Monitoring Sysiem
(1) Function of Central Monitoring System

The main functions of the system regarding air pollution monitoring arc as

follows.

-1. To provide an understanding of the condition of air quality and
pollution sources so as 10 cnablc authorities to cope with emergency that

threatens the human health,

-2. To exchange data monitored in KVR "with the adjacent arcas and
meteorology stations in order o understand the condition of air pollution

over a wider region.
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-3. To inform tocal residents of the current air quality by means of

indicators placed along the strects.

-4, To observe the operating condition of the monitoring instruments

centrally and deal with any breakdowuns.

-5. To assure, announce,” and provide requested information on the

collected data that is being monitored.

The monitoring dala on cnvironment and poliution sources should be
coliected at a Central Monitoring Center by means of a telemetric system
(Fig. 10.1). Therefore, the cstablishment of an on-linc rcal time system is

needed.

The organizations which should be included in the on-line system are
administrative o‘rgani'zations which  will have  responsibility for
environmental matters, MMS which will be in charge of emergcncy_ weather
predictions in respect of regional air poltuli.on, and UPM, and othe-rs, which

will implement rcsearch and sludj,' about regional air poliution mechanism.

It takes a while to ensure the quality of data obtained after the monitoring
system has been established, as there is the possibility that the abnormal dala
will be gencrated by the instruments or other unspecificd factors. Therefore,
the ~on-line organizations should be limited to prevent confusion of

information.
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(2)

Maintenance and Management of Monitoring ‘Stations

To maintain and manage fixed and mobile slations, it will be necessary to

operate various kinds of monitoring instruments with stable accuracy for a

long

period, to ensure -the reliability of monitoring data, and to establish a

fixed monitoring system that meets certain standards for rapid and economic

data

publication

Operational requirements of maintenance and management of the monitoring

stations are as follows.

-1.
-2,
-3.

-4.

The
data

1)

Regularity of maintendnce.

Calibration with standard gas.

Examination of the monitoring instruments regularly and at ifhe time of
an  emergency,

Arrangemeni of the monitoring instruments and test of their
efficiency. '

To read out and comparc the monitoring data, and to compile the daily,
monthly, annual reports.

Assessment of the monitoring data.

General management of the location, mainienance, and management of

moniloring  stations.

following items are important to maintain and manage the stations and

efficiently and rationally.
Development and Assurance of the Availability of Engineers

Appoinument of proper engincers for monitoring 1tems and scales i3
necessary  for mainienance and management, and the management by

DOE is appropriate in this case.

In view of the condition in Malaysia, it is not an cxaggeration to say that
the development and -assurance of the availability of the engincers is the
key to thc establishment of the monitoring system at an carly stage.
There will be vital to estab[ish a qualification program {for the
engineers, and 10 sccurc their position and mobility in order to develop
and guarantee the availability of the engineers. Morcover, the
¢stablishment of a Training Center will be necessary in order to train

these engineers using actual monitoring instruments.
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2) EBducation and Training

The operation of any kind of monitoring instrument with stable
accuracy for a long period is nccessary to maintain the reliability of the
monitoring system ., The quality of the results, however, depends on the
efficicncy and maintecnance of the monitoring instruments. High
technology and know-how are required because of the recent
improvements in monitoring mcthods and instruments. Acquisition of
the latest technology and the accumulation of data are needed 1o

maintain accuracy of the monitoring data and the accumulation rate.

It is an. important role for the Training Center to collect information on

" the latest technology, educate, and. train the engineers.
3) Maintenance

Besides ecstablishment of above operation, maintenance and management
systems, it will be necessary to invite manufacturers of monitoring
equipment and materials to open their branches in Malaysia o do such
repair services as maintenance, exchange of parts and prompt supply of

expandable supplies regularly and in emergency.
10.2 Air quality Monitoring System
10.2.1 Adequate Arrangement of Moniloring Stations
(1) Basic Concept of Adequate Arrangement

The ideal system of air pollution monitoring will trace the concentration of
pollutants continuously in KVR over both time and space. Continuous
monitoring over space So as to obtain useful information, hQWf’:VCl‘, is
extremely difficult because p'ollutams in air move ceasclessly. There'forc, a
realistic system will be as follows: to ecstablish some monitoring stations in
population of air changing over '_space, then to iake samples In order to
estimate population. That is, the aim in seeking an adequate arrangement of
monitoring stations is (o estimate the spatial distribution of pollutant

concentration in KVR as precisely as possible.
(2) Characteristics of Air Pollution in the Kelang Valley Region
According to resulis of regional numcrical simulation, the current air

pollution in this region is limited. 802, for cxample, affects the arca near the
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location of pollution sources because the pollutant emigsion is from  stationary
sources, namcly with the low smokestacks in many factories, under the very
calm weather conditions. NO2 has the samec cffect as SOz does, and its cffect

can bc secen mostly in the arca close 1o main roads with heavy traffic.

Because poliution is limited, contour lines of 802 concentration tend to be
centered on cach poftlution source. NO2 concentration is expected along the

Federal Highway from K.L to P.J, where is very heavy traffic.
(3) Basic Plan for Adequaic Arrangement

The most important objeclive in air pollution monitoring is 1o obtain a precise
understanding of conditions in the region where pollution is a present or
potential problem.  Understanding of the polluted condition is usclul as basic
data for assurance of the ecffcctiveness of air pollution controi effects, and for
facilitating pollution control at the time of an ecmergency, or the
establishment of an air quality management plan and the rescarch and study

to solve air pollution mechanism.

As therc arc wmany arcas which have limited air pollution, a number of
monitoring  stations arc nceded to gain an undersianding of the condition of
potlution in KVR.  As il is unrealistic to implement continuous monitoring,
given the present condition of the monitoring systemr in Malaysia, the
authorities are expected to use the mobile stations cffectively in addition to
the fixed monitoring stations and to do as much monitoring as possible.  If
monitoring using mobile stations 18 implemented for about a month in both
the rainy and dry scasons, the collected data will be clese to the annual

average  data.

The objectives ol establishing the monitoring  stations are 1o gain a clear
understanding  of the present condition of high concentrations that has been
predicted by numerical simutavion, and an  assurance ol the cffects of air
pollution control.  The monitoring stations should be arranged by taking the
following items into consideration: the impact on the residential areas which
arec the main objective of protection, and the land wse plan in the present and

future { Fig. 10.2 and Fig. 10.3 ).
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(4) Arrangement Plan for the Monitoring  Stations

The main concept underlying arrangement of the monitoring  stations is 10
understand  precisely  the  present  condition  of pollution in  the high
concentration arcas. The method for this arrangement is as follows, and the

arrangement of the moniloring stations is shown in Table 103 and Fig. 10.4.

-1. The five cxisting fixed monitoring stations should be maintained to
provide continuity of monitoring data, because they arc not affected by
specific emission sources and have a tendency to show the average
concenlration in cach arca (Table 10.2). City Hall, however, is the
monitoring station for vehicle cxhaust gas. The monitoring items should

not be changed.

-2. Three {ixed monitoring stations will be established at the high SO2
concentration points in the Federal Highway belt arca closc to large
residential areas.  Indusirialization is cxpecied to continue in this belt

arca.

Four mobile stations will be cstablished at high concentration points in

areas that in the future is cxpected to be residential area.

In addition to SO2, SPM and NO2 should be moniored because they could

pollute m a large arca in Lhe [lulure.

-3. Threc fixed monitoring stations will be e¢stablished along highways
with heavy traffic and a high concentration of NO2, and four mobile
mounitoring  stations  will be established at peints where data collection

will be vaiuable as support for the functions of these three stations.

In addition 1o NO2, CO, NMHC, and SPM should be monitored. CO and NMHC
arc present in high concentrations in - vehicke cxhauwst gas dand SPM s
important as a future broad-arca pollutant, but NMHC should be

monitored only at the fixed monitoring stations.

-4. In the arca around the monitoring stations mentioned in 1~3., lwelve
mobile siations will be established where large residential arcas now
exist or arc cxpected to be built in the future. SPM, SO2, and NO2 should be
monitored because they have the possibility ol causing pollution in

broad arcas.
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Table 10.3  Proposed Items of Each Monitoring Station
Fixed Station (11 siations) SPM | SOz CO NO2 O3 | NMHC | WIND
upm 0 ¢) 0 ] 0O
Resideniial area (4) P.J 0 0O 0 0 0O O 0
S.A O 0 O 0 0O 0 0
Klang 0 0 O 0O 0
Road Side (4) CH 0 9, 0 0 0 0 O
NEW 0 0 0 0O 0
High concentration NEW o o 0 0
area {3)
Mobile Stations (20 stations) | SPM | SO2 CO NO2 Q3 | NMHC | WIND
Residential area (12} NEW 0 9 0O O
Road Side (4) NEW | O Q 0 0
High Concentration
area (4) NEW O 0 O O
Note; 'Q’ indicates the monitoring items.
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10.2.2 Requirement for Establishment of  Monitoring Stations

The following requirements should be met when establishing the monitoring
stations,

-1. HNems to be monitored,

-2. Seclection and layout of the monitoring instrumecnts.

-3. Location, scale, structure, facilities of the monitoring stations.

-4, The future plan.

-5. The efficiency of maintenance and management.

-6. Economy and safety, etc.

Moreover, the following should be given attention in cstablishing each

monitoring station.

1)

2)

3)

They should be established in places little affected from designated
pollution sources.. The examples of designated pollution sources are as
follows: On the ground or in the lower layer of air, parking lots, small
incinerators, gas stations, garbage incinerators, chemical laboratories,
kitchens, bathrooms, and livestock huts. In the middle and upper layers,
smokestacks of the boiler for air conditioning and oil supply, cooling
towers, cxhaust vents, mechanical rooms. Mornitoring stations in middle
and - high-risc buildings should bc c¢stablished in consideration of the
inter-relationship between (he monitoring stations and the roads and
the influence from air currenis around the buildings, because many

buildings face the roads.

The intakes should be 1.5~10m high in residential areas. Where there are
high buildings arocund the monitoring stations, the intakes should be on
the roof so as not to be influenced from thosc buiidings. The intakes
should not be built in especially dense areas, because there arc
possibililies that pollutants could be downwashed in peculiar wind
turbulence that may occur on lecside of emission sources,

The distance betwcen the intakes and the mcasuring instruments should
be within 5m if possible in consideration of chemical reaction of

pollulahts.

Wind direction and speed should be monitored at 10m height in open
spaces, but they should bc monitored al least above 5m from the

butldings when monitorings are donc on the roofs.
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4) Monitoring instrumenis run effectively about scven ycars on  average
although there are a few differcnces on monitoring items.  Therefore,
adequate renovation of monitoring instruments considering their

durable length of time is necded to get reliable mbnil(»ring data.

10.3 Pollution Source Monitoring System
10.3.1 Basic Items for Pollution Source Monitoring
(1) Objectives of Pollution: Source Moniloring

Air pollution sources are fundamentally classilied into the stationary sources

from factories and the mobile sources from vehicles.

The main objective is to obtain proper knowledge of the emission conditions
of pollution sources and to assure if the legal cmission standards arc obscrved.
It is also important alsoc as a means 1o get basic dala in order lo eslablish an air

pollution control pian and to draft out air qualily management plan.
(2) Priority Pollutants for Monitoring

Standards for stationary sources are established as Environmental Quality
(Clean Air) Regulations issued under the Environmental Quality Act It
defines the emission standards of air pollutants and harmful substances from
fuel combustion facilities. Vehicle exhausts such as smoke are controlled
under the Road Traffic Ordinance. Lead content in petrol too is regulated
based on the Environmental Quality Actl. Additional regulation of petrol

vehicle exhausts is scheduled.

Although the regulations under these laws should ‘be observed, a first priority
is to monitor some limited pollutants, according to the present monitoring
system and the laws relaled to the emission standards, because the present

conditions of pollution sources have not been understond yet.
The following arc proper pollutants for immediate priority.

-Stationary sources / SOx, NOx, Dus[_.
-Mobile sources / CO, NOx, SPM, HC
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(3) Priority Monitoring Arca

According to our study, as already described, air pollution is observed in
i)articular arcas of the Region. SOz is dispersed.in each industrial arca with
many stationary sources, and NO2 is dispersed in KL with heavy traffic and
along the Federal Highway. The area along the Federal Highway is affected
by both SO2 and NO2, and effccts of both pollutants is considered remarkable

cspccially.in the P.J area.

The area from KL 1o Federal Highway has a broad residential area as well as an
industrial area, and these areas arc cxpected to grow according to the land use
plan (Fig. 10.2 and Fig. 10.3).

Therefore, the area from KL to Federal Highway should be given the priority

~in air poliution control in order to conserve human health and living

10.3.2

environment in the area, and controls here would have the most remarkable

effects.

Judging from the above, the air quality monitering and poflution source

monitoring system should be given high priority in this arca.
Stationary - Source Monitoring
(1)} Procedurcs for Pollution Source Monitoring

The  procedure for monitoring pollution from stationary sources is shown in
the flow diagram in Fig. 10.5. Various aspects of emissions from extra large-
scale pollution sources can be monitored by the automatic moniloring systems
from the Central Monitoring Center, The Central Monitoring Center can
request factorics to cooperate in controlling pollution during an emergency
period when there is potential for producing high concentration, and in the
control of cmission rale in weather condition which might. favour high
concentraiion.  Other pollution sources are classified into two types according
to an emission scale, and the frequency of on-site investigation (flue gas

measurement) for them is to be established.

Based on the results of investigation of emission rate, and the air quality
monitoring data reviewed every three yecars, control measures are to be
assessed and changes of annual pians will be required if pollution has not

been reduced.
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(2) Poliution Sources for Meonitoring

Air pollutant emission from classified factorics in 1992 is shown in Table 10.4.
86 facilities in 4 industry types; food and kindred products, lumber and wood
products, palm oil mill, and electricity supply, cmit 81 ~91% of total pollutant
amount. 10 electric power plants, which cmit the highest pollutant amount,

emit 22 ~ 81% of total pollutant amount.

Therefore, the 10 power -plants should be defined as cxtra large-scale
pollution sources shown in Fig. 10.5, and 76 facilities and other types with

high emission amount should be defined as large-scale pollution sources.

Table 10.4  Air Pollutant Emission by Industry Type (1692)

Industry Code NQ. of ‘ Pollutant Amount{ion/y)
& Indusiry Type Facilities $0x NOx Dust
jo1 Foodandkindred 36| 2357 128 642
products
108 Lumber and wood 2 915 660 2,004
._products
113 Palm oil mill 18 1,909 734 2,815
129 Electricity supply 10 19,522  [64%)] 12,792 [81%) 1,969  [22%]
sub total 80 24,723 [81%] 14,314 [91%] 7,518 - [84%]
Qthers - 162 5,846 1,457 1,484
Total 248 30,569 15,771 9,002

Note; Figures in parentheses indicate percentage of the pollutant arnount to the 1otal.

(3) Monitoring Methods

An imcgrated monitoring system should be established for extra large-scale
peflution sources, using automatic measuring instruments and a telemetric

systcm.

Large-scale and small-scale pollution sources should be monitored by on-site
investigation. It will be imple'memed once a year for large-scale, and once in
every three years for small-scale pollution sources by patrol cars. Two
monitoring teams, each of whom has four members and one pairol car, should
be established. They should patrol regular monitoring points and courses of

poliution sources.
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10.3.3

The objectives of this patrol are not only on-site investigations but also the
monitoring of harmful sources of smoke and soot,  Furthermore, monitoring
points for open burning are necessary in the patrol course, and open

burning should be banned.
Mobile Source Monitoring
(1) Monitoring Items

The state of vehicle traffic in KVR is as follows. While dicsei buscs are the
main public transportation, most commuters use motor cars and 50cc
motorcycles. They create enormous tiraffic jams in KL city and on Federal
Highway. Especially on Federal Highway from KL to PIJ, the traffic volume
exceeds 350,000 vehicles a day.  Since rapid increase in iraffic volume is
expected from now on, air pollution caused by vehicle exhaust gas could be a
serious problem. Therefore, the Malaysian government is planning the
construction of bypasses 1o disperse the traffic volume, establishment of new

public traffic facilities 10 reduce car commuters, and so forth,

A research outling for investigation and design of traffic policies is shown in
Fig. 10.6. Fundamenial data such as present traffic volume and driving
pattern are necessary o determine the nature and features of exhaust gas
from motor vehicles. Therefore, the data should be collected by traffic

census,

10-19



[ Exhaust gas regulation i Traffu, census l Social factors

4———{ Driving pattern Present traffic volume l

v .
measurement
_ l ¥

Exhaust gas
¢ Future traffic

volume prediction

Establishment of
exhaust gas coefficient

Environmental Present exhaust Fulure exhaust
monitoring data gas amount gas amount

[ ' Simulation

I

Extraction of problems

Investigation and planning
of traffic policies -

Fig 10.6 Research Outline for Investigation
and Planning of Traffic Policies

10-20



(2) Monitoring - Transportation Networks

The 50 monitoring points in the Study are shown in Fig. 10.7.

At least this

numbers are necessary to get continwous data.  Other points would be added in

kecping with investigations of future traffic policies.

Legend:

®: 6:00 - 22:00
{16 Hours)

@: 6:00 - 6:00

/ : [24 Hours}

b v 4

Legend:
®: 6:00 - 22:00 J\\\
(I6 Hoursj
: 6300 ~ 6:00

{24 Hours)

Fig. 10.7 Location Map of Traffic Volume Survey Points in KVR
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{3) Monitoring Mecthods

Among the 50 points, 24-hours recording of data should be conducted at 10
points once a year and integraied research at other points once in cvery
three years.  Those data would be combined with the data from stationary

sources and be integrated for review every three ycars.

Morcover, these data should be collected at a Central Monitoring Center. "Such
a Center, that is expected to be established, would undertake continuous
monitoring of traffic volume at main points on trunk roads. It would also be
necessary, in relation to the traffic information system, to ‘increase traffic
efficiency and to cope with traffic accidents or problems that may be caused

by large scale disasters.
{4) Review of Vechicle Emission Factor

The amount of pollutants in vehicle exhaust gas vary wi.del'y depending on
complic_atcrd factors. There are two typcs of factor that influence the amount
of exhaust gas. One is attributed 1o the vehicles themselves, such_as suitable
fuels, combustion types, adhcrence to exhaust gas regulations, mecthod of
reduction of exhaust gas, vehicle age, state of maintenance, exhaust gas
amount and vchicle wecight. The other is atiribuied 10 driving practices and
conditions, such as, for example, speed, vehicle load, slope of roads, heating of
engine and driving method. They also differ from the standard value
depending on the driving practiccs that are determined by law, namely speed.
Therefore, chassis dynamometer tests for various driving patterns  are

necessary 1o ascertain the cxhaust gas amount accurately.

It is impossible, however, to analyze and measure the exhaust gas amount
concerning all of those factors. The following classification is adequate to
get average exhaust gas cocfficients for the motor vehicles driving on

general roads.

-1. wvehicle types
-2. years of cxhaust gas regulation

-3. driving patterns
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10.4 Staff, Costs, and Processes fer Monitoring System
10.4.1 Staff for Monitoring System

Desirable staffing for the Central Monitering System, for work related to both
the air quai'ity and pollution sources, are shown in Table 10.5. Approximately
21 specialists arc necessary in cach ficld. Thirty or morc persons would be
necessary for effective utilization of monitoring data, such as roview of

vehicle emission factor through chassis dynamometer test.

Table 10.5 Organization and Staff for Monitoring System

QOrganization Staff
Central monitoring center ' 5
Central monitoring for air pollution . 2
Central monitoring for measuring instruments 1
Total management of monitoring data 1
System management of CMC 1
Maintenance and management. of monitoring stations 7

Investigation of instruments

Collection and assessment of data

Total management of monitoring stations

Monitoring of pollution sources

Co |\

Stationary scurces monitoring

ot

| Mobile sources monitoring

10.4.2 Costs for Monitoring System

Table 10.6 shows rough cost estimates neccssary for the monitoring center
and the indicators on the streets, and Table 10.7 and Table 10.8 show the cost
necessary for the air quality mdnitoriﬁg and the patrol cars to monitor

stationary sources.
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Table 10.6  Required Instruments and Space
for Environment Monitoring Center
Rough Estimated . :
In [ Required space
sruments Costs (1,000MS) aurec®
Monitoring center 960
Data transmission &0 Gifice 50 sqm
Data processiong 300 Computer center : 100 sqm
Stock room of materials @ 50 sgm
Data exchange 400
Simultaneous
information 200

Indicater on the
streets {2m*4m)

2sets*@8B00=1,600

Table 10.7 Rough Cost Estimates for Momitoring of Air Quality
and Stationary Sources
(unit:1,000M3$)
Monitoring No.of [Instruments |mainienance Total
stations stations cost cost Cost
Fixed stations 11 - . 7,740
| UPM 1 @590*1 @70*1 660
Rosidential  1p.y (mms) ! @760*1 |  @90%1| 850
Shah Alam 1 @760*1 - @90%1 850
. Klang 1 @590*1 @70*1 660
Road side City Hall 1 @760%1 @90*1 850
New Station 3 @660*3 @30%3 | 2070
High con-
centration New Staion 3 @560*3 @40*3 | 1,800
arca
Mobile stations 4 - - 4,600
Exsisting cars 2 @960*2 @40*2 | 2,000
New cars 2 @960*2 @40%2 | 2,000
Patrol cars for pollution 9 - - 580
S0UrCes
Exsisting cars i @240%1 @50*1 200
New cars 1 {@240%] @50*1 290

Notes: 1. The costs for instrumenis of fixed stations cover
meteorological meters, containers, air condiiioners cic.

. 2. The maintenance and management costs indicate annual

requirement.
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Table 10.8 Costs of Instrumens for Air Quality Monitoring
(unit :_1,000M$)
Instrument liemn Instrument Notes R
Cost
Container for fixed station 200 4.0m1)x2.0m(W)x2,0m(H)
Car for mobile station 400 7.0m(L)x2.3m(W)x2.9m(H)
Stabilizer 20 instrument of stabilizing voltage
Data logger 46 air monitoring data accquisition equipment
Modem 2 - | communication cnabling on-line data processing

Table 10.9 Cost of Instruments and Maintenance

© (unit : 1,000M$)

Measuring item Instruments Cost goasitnlfar:;gzg
S 60 18
NOx 60 9
SPM 54 4
O3 34 : 39
CcOo 70 4
- HC 95 11
Weather 110 i

10.4.3 Future Processes for Monitoring System

Future processes for the Central Monitoring System are as follows; to educate

the ‘engineers by

establishing

a Training Center at the carly stage, 1o

maintain and manage the five existing monitoring stations, to establish

additional stations, 1o shift gradually to the Central Monitoring System from

telemetric devices in 2000, and to complete this system by 2005.
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CHAPTER 11

GUIDELINES FOR THE AIR QUALITY MANAGEMENT
FOR KELANG VALLEY REGION

11.1 Introduction
This chapter has two main themes, The first is 1o cstablish ‘Guidelines
which is the most important role in the chapter, and the second is to
summarize this study in order to clarify the motivation for the guidelines
aimed at air pollution control and target problems to mitigate air pollution
in the Kelang Valley Region

11.2 Overview of Kelang Valley Region

11.2.1 Natural Condition
KVR is located on the west coast of Peninsula Malaysia, facing the straits of
Malacca as shown in Fig. 11.1.  Kelang valley is situated along the Kelang
river, which is approximately ecast-west in dircction from Kelang to
Petaling Jaya and north-south in Kuala Lumpur. Such a geomorphologic
feature . is one of the contributing factors of air pollution in the Region (see
Fig. 11.2}.
The climate of the Region is tropical rain forest. There are two monsoon
scasons, namely Southwest Monsoon (June to September) and Northeast
Monsoon (December to March). The transition periods between the
monsoon seasons, i.e¢ April - May and October - November are called the
intermonsoon period and typically during these intcrmonsoon period KVR
recieves a lot of rainfall. The temperature and humidity are high, almost
throughout the year. (see Table 11.1) The wind condition shown as daily
average wind speed in Fig. 11.3 indicates that the wind over KVR is
pencrally weak about one meter per second.

Table 11.1 Climnate in Kelang Valley Region
Station | Height Tempcrature Humidity Rainfail
{m) Max. Min. (%) Total (mm) | No. of days

K.L. 17 325 | 233 82.2 2551.4 195
P.J. 46 32.8 23.8 80.0 2694.7 200

* Avcfagc of 1980, and 1987-1990. (Source: Malaysia Year Book of Statistics 1990)
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11.2.2 Socio-cconomic Condition

11.3

11.4

11.5

Kuala Lumpl.lr is the political, economical and cultural cenier of Malaysia.
About 9% of the total number of industrial cstablishments, 6.5% of the
population and 11.4 % of the registered vehicles arc concentrated in this
city which occupies only 0.07 % of the land area in the country. On the
other hand, KVR where the guidclines will be enforced comprising KL city
in the ccnie_r_has an area of 2,830 Km? (0.86%) and a population of 2.95
million (16.8%).  The result of such rapid urbanization will make air

pollution a serious problem in and around Kuala Lumpur city.

Though the Malaysian Governmient have implemented various measures
but they are not sufficient. Since with socio-economic growth, the
population and developrocnial infrastructure will increase [further,
measures through regulations against air pollution must be enforced

continuously to maintain and preserve a clean. environment.
Objectives of the Guidelines

The air pollution in KVR has been scrious; the Study showed air pellutant
concentrations have already exceeded the air quality guidelines in limited
arcas in KVR. Morcover without new measures the sitvation will more
worsen.  Enforcement of the measures against air pollution is very difficuli
because air pollution is mainly caused by socio-economic activity, and to
mitigate air pollution means to restrain the daily activities. Therefore, it is
important to enforce the measures systematically with the agreement and
assistance of the pcbplc. These QGuidelines were therefore prepared to be
imptemented in the areca taking into consideration the above facts in order
to maintain high ambient air quality for the present moment and the

future.
Application Area of the Guidelines

The application area of the Guidelines covers Federal Territory of Kuala
Lumpur and four districts: Gombak, Hulu Langat, Petaling and Klang. Their

location is shown in Fig.11-1.
Target Level of Ambient Air Quality

Usually ambient air quality over a large arca is assessed by the annual
mean value (AMV). The long-term air pollution value such as AMV is a

valuable index to check the harmful effects on human health and other
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living organisms. It is therefore reasonable (o control air pollution

sources with reference o their long-term  values,

"The Malaysian Air Quality Guidelines" (MAQG) ecstablished in 1989 should
be applied to the air quality target valuc in this Region. But the MAQG
recommends hourly or daily valucs cxcept for SPM (PM10). Therclfore, the
air quality target values were -established in this Guidelines,  Table 11-2
shows the main air quality values of MAQG and AMYV calculated on the basis
of MAQG and ambient air (}uaiily standard of Japan and WHO's guidelines.
According to the empirical rule of Environmental Protection Agency (EPA)
and Japan Environment Agency (JEA), annual mean value is half DAHVT
Data from the ambient air quality monitoring in KVR between Feb., 1992
and Mar. 1993 supports this rule (scc Scction 8.4.2).

+ SO Daily average of hourly values(DAHV) =0.04ppm or 105 ug/n.13 in
MAQG; 0.02[;(.)111 (52.5 pg/m3).

« NOz: Since MAQG has hourly valuc only, therclore, AMV must be
obtained from other standards. These Guidelines applied WHO's
guidelines to the target value of NO2.

DAHVY=150 pg/m3 (WHQ)
————————— > AMV=DAHV/2=75 ng/m3(0.037ppm)

+ CO Since MAQG and WHO have no DAHRV, Japancse standard is applied
to the target value. DAHV=10ppm(12.5 pg/m3)

———————— > AMV=DAHV/2=4ppm (5.0 pe/m3)
(in consideration of monitoring result about CQO)

«  PMIO = 50 pg/m3

Pollutant concentrations by compuler simulation were cvaluated using

these wvalues.

Table 1.2 Maiaysian  Air Quality Guidelines and  Air Quality Target

Values
SOn N2 CO
DAHV AMY DALV AMY SHAHYV AMV
MAQG 0.04ppm - - - 9 ppm -
105 pug/m? - - ) - -
Japan 0.04ppm 0.04-0.06ppm  [(0.02-0.03ppm) - -
- (82-123 pg/n®) |(41-61 pg/m™ - -
WIIO - - ) (0.0?3ppn§) - - -
100-150 ug/m? | 40-60 ug/m3 150 ig/m - - -
Targel 0.04ppm G.02ppm (0.073ppm) 0.037ppm 9 ppm 4 ppm
Value 105 pg/m? - 52.5 ug/m? 150 ug/m3 75 ugfm3 (113 pg/m? | 5.0 ng/m?

MAQG: Malaysian Air Qualily Guidelines, DAHRV: Daily Average of Hourly Values,

AMV: Annual Mean Value

8HAHV:  Eight-Hour Average of Hourly Value

11-6



i1.¢6

11.7

iL7.1

Target Year of the QGuidelines

The target yvear of the Guidelines was set for 20085.
Air Pollution Condition

Present Air Pollintion Condition (1992)

(1) Ambient Air Quality at Monitoring Stations

Table 11.3 shows the conceniration of major air poilutéms at five fixed
stations. In Fig.11.4 poliutant Co'ncemralions monitored at these siations
(Fig. 11.5) in KVR for SO2, NO2, CO and PMI0 respectively are presented. It
is to be noted that, cxcept for PM10 the air pollution levels at the fixed

stations satisfied the air guality target values in 1992,

PM10 at all monitoring stations cxcept UPM has reached the target level.
The average composition of SPM from wvarious sources illustraied in
Fig. 11.6 indicates that diesel vechicles should be regulaied immediately on
SPM pollution.

Table 11.3  Annual Mean Value of Pollutants at Monitoring Stations (1992)

502 NO2 CO PM10
City Hall 0.0104 0.0217 2.73 42
UPM 0.0080 0.0086 — 20
Petaling Jay43 0.0133 0.0193 2.84 48
Shah Alam - 0.0077 0.0152 0.70 55
Klang 0.0085 0.0114 — - 30
Unt ppm ppm ppm ug/m3

Note: Monitoring Duration = Mar. 1992 - Feb. 1993
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Fig. 114 (3) Annual Mean Valuc of CO (1992)
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Fig. 11. 6 Average Composition of SPM
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{(2) - Air Pollution Load (1992)

For a comprchensive understanding of the present distribution of pollution
in KVR, the poliution loads for the various districts in KVR are given in
Table 11.4 and in Fig.11.7 for casy visval comparison. The air pollotion
loads from various éourccs in KVR are shown in Table 11.6 and Fig. 11.8. We
note that motor vehicles are the main source of HC, _-CO and NOx, whose
contribution to pollutant cinission is ncarly 100% for CO, 100% for HC and
67% for NOx.

On the other hand factories are the main cause of 3Ox and PM pollution
contributing about 86% of SOx and 71% of PM respectively. Among the
‘factories, thermal power plants are the main source of air pollution except
for PM. To investigalc the relative contribution from the various types of
vehicles, their emission rate is presented in Table 11.7 and its graphical

presentation in Fig.11.9.

The most important feature is thal motorcycles gencrate a large portion of
CO (29%) and HC (70%). Most of CO (47%) and NOx (43%) are emitted by
motor cars.

Table 11.4 Pollution Loads by District in Kelang Valley Region (1992)

Unit: (ton/year)

SOx NOx HC CO PM
H.Langat 1,594 4,911 8,034 29,077 2,339
Gombak 1,085 6,165 9,300 35,7196 712
K.L. 1,670 13,620 33,120 136,058 1,516
Petaling 6,736 11,404 15,775 65,541 2,572
Kclang 24,572 18,191 7,216 23,634 5,399
KVR 35,656 54,291 73,445 290,406 12,558

" Pollution loads from open burning activities and carthworks are

not included in this Table.
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Fig. 11.7  Pollution Loads by District in KVR (1992)
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NOx, CO and HC are mainly causcd by motor vehicles and this is the reason
for their higher. concentration in KL than in other districis. On the other
hand SOx and PM arc mainly emitted from stationary sources. Faclories and
power planis are mainly located in the Petaling and Kiang districts, which
explains the reason for the high cmission of SOx and PM in these two
districts,

It is significant to compare the air pollution loads in KVR with thosc in a
different large polluted city so that we may get a betier understanding of
the sericousness of the general air polI'ulion condition in KVR. Tokyo
Region in Japan was chosen for comparison and the results are shown in
Table 11.5.° We c¢hose total pollution lead, population and arca for

comparison.  Three pertinent points arc as follows,

« SOx and CO (annual cmission amount) of KVR is twice Tokyo.
+  NOx emission per unit area of KVR are half of Tokyo.
» Pollutant emissions pcr unit population of KVR are from four to eight

times of that of Tokyo.

In general, this means that pollutant concentration in KVR is less than that
in Tokyo, but delay in implementing air pollution control measurcs may

indicate deterioration of ambicnt air quality in the future,
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Table 11.5 Comparison of Present Air Pollution Loads in KVR with Those in Tokyo

Area{Km?) Pol)(l;\}la)lIOIl SOx NOx CO Unit Remarks
18,2000 66,9000 163,000 ton/ycar
Tokyo *1,430 11.82 12.7 46.8 114,00 t/y/km?2 1985
Region : . _
1.5 5.7 13.8t/y/1,000per
. son
35.655] 54,472 290,407 tonfycar
Kelang 2,830 2.95 12.6 19.2 102.6 /y/xm? 1992
Valley
12.1 P81 98.4 1/y/1,000
person

* Note: 77% of Tokyo Mclropolitan Arca

(3) Simulation Resull of Present Ambicni Air Quatity

Fig. 11.10 shows the present ambicnt air quality in KVR from simulation
using the whole year's air pollution and metcorology dala at fixed stations.
NO2 concentration over KVR salisfied (he target value except over a small
arca in Petaling Jaya, For S0, arcas éxcceding the farget value are
distribuied in industrial arcas such as Pctaling Jaya, Shah Alam and Xlang.
There is a maximum concentration of SO2 in Pcmling Jaya with a
concentration of 0.06ppm higher than the target value (0.02ppm). For CO,
an area exceeding the target value appears around Klang Bus Station in the
cenier of KL city, which is caused mainly by large buses and other

vehicles.
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Table 11.6

Present Air Pollution Load by Source (1992

o SOx NOx PM - HC CO
Factories 30,569 15,711 9,003 — -
Power stations 19,522 12,792 1,969 -~ —
General factorics 11,047 2,979 7,034 — --
Motor vehicles 3,117 36,212 3,243 73,445 290,407
Airplanes 416 1,320 115 - —
Ships 1,552 989 200 — —_
Households _— 162 44 ] .
Total 35,654 54,454 12,605 73,4458 290,407
Unit:(ton/ycar)

Fig.11.8 Present Air Pollution Load by Source (1992)
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Present Air Pollution. Load by Vehicle Type (1992)

Table 11.7
[ SOx NOx PM 1 - HC CO
Motorcycle 7 720 735 51,448\ 83,413
Motor Car 31 15,518 369 13,423 136,052
Van 96 3,633 114 1,543 28,586
Taxi 229 1,640 199 1,114 13,259
Mini Bus 180 525 152 512 854
Medium/Large Bus 678 3,854 737 1,136 3,254
Small Truck 3 2,248 25| 1,740 19,731
Medium/Large Truck - 1,036 3,195 456 1,573 2,592
Lotry/Trailer 857 4,879 456 956 2,666
Total 3,117 36,212 3,243 73,445 | 290,407
Unit:(ton/year)
Fig. 11.9 Present Air Pollution Load by Vehicle Type (1992)
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