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Micro Soclo-Economic Indicatbrs

The forecashng process for micro (Muknm Level) socio- economic indicators in the Study
Area untit the year 2020 is shown in Technical Reporl. When forecasting the micro
indlcators the following Issues are taken inlo consideralion :

)} The forecasted macro socio-economic frame,

ii) Essential characteristics of production actlvmes of mdusiry and popuialion
iii) The three National Projecis, _

iv) The exisling spatial Development Plans in the Area,

v} . The reqwremenls for Socio-Economic Development In the Area

The forecasted macro frame presented in the previous section is used as the “Control
Totals” of the micro indicators, which are forecasted based on faciors particular to a cerlam

©omukim. The !actors are mduced frorm lhe above mentioned issues.

n this forecasl, it is assumed that there are limitations on_productivity per unit land of
Agriculture and Manufacturing industries as well as the dweliing capacity per unit land of the
residenls. Therefore, some assumplions are examined for the prediction, which were
presenled in the Technlcal Reporl These essential characteristics are reﬂected in the
forecast. ‘ :

‘The following three National Projecls affected the forecast :

-+ Project of Movement of the Central Government Office from Kuala Lumpur to Pufra Jaya

in Mukim Dengkil of District Sepang,

+ Project of Movement of the existing International Airport from Mukim Damansara of
District Petaling to Mukim Labu and Sepang of Dislrict Sepang (KLIA),

« : Conslruction project of the “Second National Car® production facililies at Mukim
Serendah of District Hulu Selangor.

" These Projects affect the GDP of industry, employment and population of Mukims. The

existing spatial Development Plans, which were reviewed in Section 3.3, offer basic

- information on developing Mukims where fulure industrial aclivities and population are
~ allocated. - :

Finally, the requirements for Socio-Economic Development provide basic information on the
distribution of industrial activilies and population along, as do the existing spatial
Development Plans. They are utilized for the estimation of the carrying capacity of industrial
activities and dwelling capacities of residents by Mukim and the concrete ways of allocation
of o_verrlowed portions from Mukims concemed.

" The fo!lowmg sitvations do not allow the adoption of a simple forecasting method Ike ihe

econometnc model lo rorecast the socio economic indicators by Mukum
(1) Reflection of the above mentioned issues ii) ~ v),

{2) Lack of more concrete dala for forecasting 1_hé in.dicators by Mukim,
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- (3) Peculiarity of smaliness of the forecaéting_zone of “Mukim”

To overcome the problem, the Study Team devised a "Capécity-Overﬂow" Method for
forecasling the indicators at micro-level. This method regards Mukim as a container which
accommodates induslrial aclivities and population.

The carrying capacity of industrial activities (Agriculture and Manufacturing) and dwelling
capacity of residents limit accommodations in each Mukim. Volume/value will grow to the .
upper limits paralle! with the corresponding average growlh rate al Slate level, including
those affected by the Nationa! Projects. Once the volumelvalue exceeds the upper limits,
the volumefvalue in the Mukim concerned is set at the upper limit, apd the excess is
distributed to appropriate Mukims in accordance with distribulion rules, which are
eslablished based on these issues iv) and v). ' o
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Table 3-10 : Population by Mukim / Traffic Zone unlii the year 2020 (Summary)

(Unit : Person)

Mukim/ o Year i o Anngal Average Ingreasing Rale (%) _
Traffic/Zone 1995 2000 2010 | 2020 ] 1995-2000 2000-2010 2010-2020| 1595-2020
Selangor 2,698,220| 3,282,800] 4.703.010] 5.937.440| . 40 iz 23 iz
Gombak : 445540 542070] 777,400 948,050 40 37 20 KR
Batu : . 2238401 272340| 342800] 342,800 40 23 00 1.7
Rawang . 67,440 82050| 180,350 322,920 40 82 60 6.5
Selapak : 61,630 74,080 107,530} 135,610 .40 37! - 23 32
U Klang ‘ 92630] 112,700| 146,720 146720 40 rX 4 00| . 19
«lang ] 466,450| - 555,320| 707.960| . 875920 35 25 22 26
Kapar: 172,640 205510| 262,000] 323,150} is5 25 - 2. 25
Klang - ' 214,450 322700 411,510] 513,320 - 35 . 25 22 26
Bandar Klang _ 22,100 27,020 4,450 43,450 35 25| 2.3 25
Kuata Langal : 141,770| 484,730 264930 319,750 541 . 37 1.9 33
Bandar : 8,630 10,500 15,660 18,590 - 4.0 37 23 32
Batu 16,460 22310 32,000 40360] 63 37 23 a7
Kelanang 13.180 17.870]. 25630 32,320 6.3 37 .23 37
Morb = : 3470 4,220 6,050 7.630 40) 37 23 32
Tanjong Dua Belas 58,720 79570 114,118] 135230 63 7 1.7 34
Telok Panglima Garang 34,150 41550 59,590 75,150 46| a7 23 32
Jugra : 7,160 8,710 12,490 10,070 40 az 2.3 14
Kuala Setangor §28,090| 155840 223500 265970 40 a7 1.8 a0
CAphApi . 13,140 19,150] . 27.460 34,630 78 7 23 40
Batang Berjuntal ©14,9501 . 18,190 35,610 44,910 .40 89| 23 45
ok . 13,100 15,940 22860 28,520 . 40 a7 22 3z
Jeram’ ’ 27,190 33080 47,440| 58530 C 40 37 2.1 al
Kuala Selangor 9,310 13,560 19,360 19,360]. ‘7.8 a6 00 o
Pasangan _ 7.020 10,230 . 20,020| . 27,390 78l . 69 32 56
Tanjung Karang i . 33810 34,050 - 34,050 34,050 0.1 - 00 0.0 © 00
Uiong Permatang 9,270 11,280 16,180 17,820 4.0 ¢ 37 1.0 26
Ui Tinggi T 300 360( 520 650 a7 Car 24| - 32
Pelaling 745,710 829730 1,142.960| 1,450,260 22 a3 23 27
Bukit Raja - 29,600 329301 . 41980 52,940 - 22 25 23 24
Damansara o 283,940 315930f < 402,770] 507,550 22 25 23] - 24
Petaling o 177,600 197.610; ~ 344,100 433,660 22 57 23| a6
. Sungai Buloh "183550| 204,230] - 260,350] 323,350 22 25 23 - 24
Bandar Pelaling Jaya 71,020 79,0301 « 100,750] 427,060]° 22 25 23 24
Sabak Bemam - 104,120[ 126,680] 181670| 300270} 40 a7 52 43
Bagan Nakhoda Omar 8,640 11,730 . 12870 12,870 40 09 00 1.2
Panchor Bedena . 38,390 49,430 70,820 85,850 52 37 2.1 33
Pasir Panjang £ 23,230 23320 23320 23,320 0.0 00 0.0 00
Sabak - 23650 30450| - 43670 63,540} - 52 37 - 38 40
Sungai Panjang ' 9,120 11,750 30,920 143,650 52 i0.2] . 139 106
Sepang 61,170 153,960 339,320 442650 - 200 84| 23] 82
- Dengkil : 34730 86,270 245110| 316510 200 11.0| 26 92
tabu - - 5,770 14,340 20,570 32430 200 ar 47 7.1
Sepang , 20,670| - 51350 73640 93410 ¢ 200 a7 24 6.2
Uld Langat - 522,160] 635.230] 918,130] 1,105,860 40 g 1.9 30
Ampang ) 233220 263400] 263.400) 263,400 20 0.0 0.0 0.4
Beranang 12,320 15,530 52620 - 66,360 47 13.0 23 7.0
" Chetas 69,580 90,770 160,530| 219,630 55 59 32| - 47
“Kajang : 142,420] - 192,540| 335,830| 424,790 6.2 58 23] 45
Semenyih 30,160 38,020 54,530 77,160 47 - 37 - 35 38
Utu Langat s 26,580 31,520 45,200 48210 - . 35 ©37 06 24
- Ui Semenyih 2.880] 3500 5020] 6330 D40 a7 23 32
Uly Selangor . © - 83,170]  101,190] 145.140] 224,690 40 37 45 4.1
Ampang Pechah 12,810 15,550 22,360 28,260 40 a7 23 32
Batang Kafi - - ) 7,860 9,550 13.710 23,950 40 a7 57 46
Bulch Telor ) 180 220 © 320 400 41 38 23 a2
Kalumpang : 3,270 3720 5,100 5,100 26 32 0.0 18
Kesting 4,230 4,890 7.010 13,770 27 a7 70 48
. Kuala Kalumpang 1,600 §.950| - 2800 8,710 4.0 © 3T 120 7.0
Peretak : : 159 180 250 330 7 7 24 32
Rasa 3.040f . 3700f . 5310 5,700 40 T 24 32
Serendah 12,240 18,000 25,810 24970 - 80 Car 5.7 53
Sungai Gumul 550 680 580 1,240 40 a7 24 32
Sungat Tinggl 4940 © 6,010 8620 10.870 4.0 a7 23 a2
Ul Bernam - 23,050 26,240 31,870 61,550 26 a7 50 40
Uiy ¥Yam 9,180 10,450 14,990 18,900 26 3.7 23] - 28]
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Table 3-10:  Population by Mukim / Traffic Zone until the year 2020 (continued).

{Unit : Person)

B Moimf Year Annual Average lncreasing Rate (%)
TrothciZone . | 1495 2000 2010 7020 | 19952000 2000-2010 2010-2020] 1995-2020
Kuata Lumpur F.T 1,329,300 1,580,560| 2,021,620] 2,408,450 ks 2.4 1.8 24
Zone 100 . . | !7,160 131,299 154,628 175,565 37 24 . 18 24
Zone 201 ) . 10,4507 - 12,081 14,705 17.060|. 37 24 18 2.4
Zone 202 . 61,030 76.534| 102,016 124,885 3.7 24 - 18 24
- Zone 203 18,100 31,345 53,158 72812|: 3.7 : 24 : 1.8 - 24
Zone 204 - 27,550 51,087 89,921 124,773 37 24 18 24
Zooe 301 40,150 64,635 105,166 141,495 B ¥ 24 18 24
~Zone 302 162,240 185,411 226,293 262,085 37 24 i8 24
Zone 401 127,380 138,840 157,749 174,718 37 24 18 2.4
- Zone 402 88,250 91,071 95,725 §9,902 37 24 1.8 24
Zone 403 156,500 75489] 210,332{ 240412 37 24 1.8 24
Zone 500 64,700 166,508 93,291 109,267 37 2.4 1.8 24
Zone 601 . 147,920 66,933 1971771 224,700 3r 24 1.8 24
Zone 602 - 371,230 48,630 116115 160,195] - Ar 24 18 24
‘Zone 701 36,910 169,810] - 67,968 85,322] . 37 24 1.8 24
Zone 702, . 157,570F - 102,958 190,005| 208,131 - 3r 24 1.8 24
Zone 703 . 76,060 51,010 147,239| 187,168] 37 24 1.8 . 24
Pahang
Bentong ) 28,850 85,040 109,740 128,240 14 1.4 16 . 15
Bentong 16,760 50,020 57,760 67,500 14 1.4 1.6 . 15
Pelangai 18,250 12,550 22,570 26,370 14 1.4 16 1.5
Sabal .. 23,810 25470 29410] © 34,370 - 14 1.4 1.6 15
Negeri Sembilan
Seremban ) 285,490 328,130 424670] 553980 25 26 27 26
Ampangan : 61,630 69,860 e0410] - 98850 © 25 26 08 19
Labu : 29,800 33,780 . 43720] - 63320) . 25 - 26 38) - 3
‘Lenggeng : 9820| 41,430| 14410 18300 25| 26 27 26
Pantai 3,250 3,650 47601 - 6210 25 26 2.7 28
Rantau ) 30,830 24,850 45,230 §4610| 25 26 36 ‘30
Rasah 35,820 41,730 64,010 73920 .25 26 321 - 28
Seremban 17,020 19,2901 24,970 32570 28], 286 27 26
Setul 15,320 18,500 23,940 34,960 25 26 39 31
. Bandar Seremban_ | 84,000 95,210): 123,220 160,740 25 26| 27 26
Perak
- Batang Padang 169,420 185,120 227,450| 231,640 1.9 20 2.2 21
Batang Padang 30,370 23,360 40,770 50,480 1.9 20 2.2 2.1
Bidor 30,730 3,760 41,260 51,650 19 20 2.2 21
Chendering 20470 22490| . 27480 34,030 19 20 22l - 21
Slim 25430 27,2406 34,140 42,270 19 2.0 22 21
Sunokai ’ 36,530 40,130 49,040 60,730 19 .20 .22 21
_ Ulu Bemam Timor 25890]  28.440]  34760| 43,040 19 20 . _z2f . 21
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| Table 3-11 : GDP by Mukim / Traffic Zone unlil the year 2020 (Summary) -

(Unit : Million RM a1 1978 prices).

- T Mukiny | Year Annual Average inreasing Rate (%)
TrafficfZone, 1995 2000 2010 2020 1995-2000 2000-2010 2010-2020] 1995-2020
Sclangor 24,275.0] 3765940 76,2550) 13,7516 = 92 73 56] - 70
Gombak 2,296.7 33,2456 65068 110182 - 1.2 7.2 54 6.5
Baty . A 1,079.2| 16599 21748 . 34592 9.0 53 22 48
Rawang - 5115 726.7 20396 51525 73 108 o220 27
Selapak Co 25201 © Z97.5| ¢ 55931 1020.1]. 34 73 9.7t 58
Ul Klang i 4540 611.5 1,093.1 13864 6.1 6.0 55 4.5
Klang : 39861]) 60320 115350| 200176 - B6 6.7 .24 6.7
Kapar = - 11783 17628 33238 . 56992| 84| - 6.6 .57 6.5
Klang 28658 4.1687] © 80215| 139999 9.4 68| . 55 6.9
Bandar Klang 410 100.5 183.7 i385 . -B5] . 6.2 5.7 33
Kua'a Langat 1.204.1| . 20037 39561 8,14750( - 107] 7.0 7.5 8.0
Bandar . KY R 529 102.1 1609] 7.4 : 68 4.7 A
Balu : : 7116 117.0 2835 C 4214 103 : 9.3 4.0 73
Kelanang - 513 927 186.1 337 10.1 . 78 55 Y )
Monb : ) 18.3 252 536 90.7 6.6 78 54l - . 66
Tanjong Dua Befas 3354 .61 4 1.327.0 31432 15.1 70 90 9.4
-Telok Panglima Garang 623.1 854.3 1.882.2] 38707 89 10 78] - 76
Jugra 643 842 - 14716 154.7] 66 58] . 5] - 38).
Kuala Selangor 85541 (,1009] 21039 40035 . 52 67 68| . 64
Api-Apt . 923 104.5 247.4 £40.9 25 90| . 8.1 73
Batang Berjuntai 123.7 1794 389.0 g01.2| 17 80 8.8 831
Tiok E 889 107.5 1913 517.5 39| 6.3 10.1 7.3
Jeram . 1429 2214 4271 95331 . 9.2 6.8 84 79
Kuala Sefangor ' 17041~ 4605f - 2831 3198 -1 58 13 26
Pasangan ' 582{ 833 1748 269.0 1.4]: 1.7 4.4 63
Tanjung Karang 130.0 744 . 2563 3244/ . 6.1 39 24 37
Uiong Permatang 44.4 §57.7 1235 - 1679 8.1 65 ] ss
U Tinggt 49 42 14| g5 s 58 25 27
- Pelaling ‘ 10,888.1] 1606331 30,390.3] 468142 8.1 6.6 44 . 60
Bukit Raja ) 101.1 137.3 2471 4114 63 6.1 52 58
Damansara : 54956 96211 19.0428] 30,7644 . 82 7.1 4.9 G4
Petaling . 7584 968.5 2,253.0 53812 50 8.8 9.1 8.2
" Sungai Buloh 77 10813 1,902.7 28200 6.8 - 58 44 5.4
© Bandar Petaling Jaya - 27560 42546 6944.7| - 7.3355 LR 50{ . 0.5 - 40
Sabak Bemam ) 507.4 6853] 11,3522 401586 6.2 7.0 115 a6
Bagan Nakhoda Omar . 4656 67.41. 1126 422 i 53 118 .83
Panchor Bedena | 816§ . 2418 483.6 1,1834| - 59 7.2 94 .18
Pasir Panjang . 118.1 127.5] . 188.7 235.7|. 16 4.0 22 28
Sabak . - . 1139 - 177.0]:. 3508 1.129.9 92] - 1.1 124 96
Sungai Panjang 473] 116 2165 1.9244] . 81l 117 17.9 135
- Sepang : . 3843 22179 6.5446] 104956 © 420 121 42 C 149
Dengkil ’ S 2114 6620 40924 62132 - 250 200 423 144
Labu 505 6827 1,248.0 1,869.1 68.4 6.2 4.1 155
Sepang {165 g71.2{. 16042 24143 495 6.3 42] - 129
Ulu Langal 3,596.6 5418.71 11,1810 1828408 85 .5 54 63
Ampang 991.1 1,396.9] 20782 26054 741 1.1 23 .38
Beranang . : 97,2 14361 - 4280 6340 a0 1.1 40 138
Cheras . : 651.2 - 847.01 21380 4,1568 7.8 838 8.7 1.7
- Kajang ¢ 14596 24253| - 55734 10,0953 107 8.7 6.1 . 80
¢ Semenyih C 23331 2880 = 5265 5014 43 6.2 . 43 6.1
Ul Langal 1418 1834 3249 4372 - 53 59 30 48]
Uls Semenyih 225)0 . 285 610/ = 707 49 60 . 33 - A7
Uiy Selangor - 556.3 926.6| ' 22851 8,269.5 10.7 9.4 - 139 118
Ampang Pechah 1035 . BBT| 1344 4252} - -84 7.2 122 - 58
Batang Kali : 5531: © 843 © 1618 626.8 88 67 . . 145 102
Buloh Telor a3 - 18 32 486 -11.6 .. 59 - 37 13
Kalumpang 109 4.7 28.6 387 © 63 69 3.1 52
" Kerfing 247 325 5.9 123.4 57 6.3] - 75 S 67
- Kuala Kalumpang 198 4.5 26.1 752 5.1 61 1.2 55
Peretak | " 7.7 511 - 6.2 7.4 1.8 o220 ig] = 0%
Rasa ) - 245 349 57.4 4213 7.4 . &8 203 214
Serendah ) 8386 . 3841 12672 54679 56 127 157 182
Sungai Gumot 82 9.8 68| 205 . 38 54 2.1 37
Sungai Tinggi 43.1 48.7 87.4 3208 25 6.0] . 33 42
Ui Betnam 1243 1723 3183 568.3 6.7 63 59 6.3
Utu Yam a8 57:2 1085 463.4 38 66 155 95
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Table 3-11 : GDP by Mukim / Traffic Zone unlil the year 2020 (continued)

(Unit ; Million RM at 1978 prices)

B — Wukind o Year - Annual Average Increasing Rate (%)
Traffig/Zone 1935 | 2000 | 2010 ] 2020 | 1955-2000 2000-2010 2010-2020} 1995-2020

Kuala Lumpur F.T | 15.595.00| 22,703.00| 38,780.00| 60,895.00 78 55 . 456 56
Zone 100 ; 12568 18307 - 31548] 50168 © 78] . s8] 47 57|
Zene 201 : 1511 161.2 2783 4434] 1.3 58| - 43 4.4
Zone 202 : 7955 . 1,1422] 19356]. 30033 15 5.4 45 55
Zcne 203 2005 2179 q72.7 764.9 58 55 48 53]
Zone 204 ' 3598 511.3 B668| 13464 73 5.4 45 54
Zone 304 4507 617.7| 1,0654| 16975 65 ‘58 48 54
Zona 302 22013 33673 56580 88659 80 53 4.4 55
Zone 401 . 130320 - 19578 33177 53509 85 56 48 58
Zone 402 1,097.8] 15763 2B523| 41893 7.5 55 48] = 55
Zone 403 o 1,5981.7] 24021 41471| BE117 ¥ 56 48 59
Zone 500 o €979 930] 1,7143} 27333 73 55 48 56
Zonz 601 - A,547.4] | 22884} 39445 62823 - 81 56 48 58
Fone 602 - - : 064.6) 13547 2,4968] 31845 10 50 38 49,
Zone 701 o 4122| . . 5667 9783] = 1,547 6.6 56| . . 48] = 55
Zone 702 ©© 1830l 24854] 42806| 67973 83 586 47 . ss
Zone 703 .- 8dBLY 1ATIS| 20137 . 32178 78 5.6 48 57

1

Pahang _

- Benlong , : 6188 7186 12434 2014 471 - 48 49 48
Bentong 364.5 4330]  6303] @ 11143 35 43 49 . .46
Pelangal - ' 96.1] . 1325 2i5.1] . 3536 66 5.0 51} 53

| .Sabat L1582 - 21341 3330 54321 61 . 47 49 5.4

Negert Sembitan
Seremban ' . 26743 35938] 69398| 125489 . 64| . - 64 65] = 54
Ampangan - 2114 286.7 s016] 37831 - 63 s8] - 224] @ 122
by : 1243 8515 435.8 5857 58 16 25 -1.0
Lenggeng 489 653 109.5 1829 63| - 51 "53 54
Pantal _ 18.2 ‘238 - 387 64.0] 55 50 52 . 52
Rantau o 1484 189.5 316 5789 50 53 62| 56
Rasah : 9442 1,3223). 25637 50051 7.0 68| 69 6.9
Seremban : 874 915 153.7 2628 o9l 53 - .55 45
Sermd | 1445 1380(: - 2305 420.7] 09| - 53 - 62 44
Bandar Seremban 3410 4825  B8BIS| 16223 6.3 .62l . 63 6.4

Perak )

Batang Padang agz.4| 1.2668] 20843 35014 5.1 52 53 52

Batang Padang 2124 - 2293 Irez 636.2 16] - 52 53 45
Bidor 1859 = 2073 336.7 559.7 22 50 52 45
Chendering 103.7 153.4 2459 404.4 82 48] 5.1 56
Slm 1108 1783 301.8 5139 100} - 54| - 55 6.3
Sungiai 183.9 2820] . 47iA 7946} 8.9 .53 = 54 6.0

Uty Bernam Timur 185.6 206.7 349.1 59260 . 22 54 - s54f . 48
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Table 3- 12 Forecasl of Employmenl on Warking Place Basis by Muk;mrr ramc Zone

until the year 2020
_ {Unit : Employee;
Mukir/ Year T 7" Annval Average Increasing Rate (%)
: TrafficfZone 1995 2000 ] 2010 | 2020 | 1995-2000 2000-2010 2010-2020] 1955-2020
Setangor 926,4001 1,130,800) 1,540,000 2,029.600 40 3.8 25 33
Gombak 100,690] 107,310 157000 193,660 1.3 39 2.1 27
Balu ) 45,650 52,741 67,070 §3.050] 29 2.4 06 .13
Rawang 21,350 22,720] - 45970 84,280 1.3 73 6.2 56
Selapak 12600] 91,100 16,660 206201 . . -25) . 4.1 - 22! . 20
Ul Klang 21,060 20,750 21,300 25,910 -0.3 28 0.5 08
Klang . ] T 157,430 177820 2332401 30568201 © 25 3o 28| 27
Kapar ' 52350 © 54640 72960 91,570 - 09 t29| 23 ©o24
Klang : 98.020] 119,350 160,120] 207,770 40 30 - 26 31
Bandar Kiang - 7.060 3.830 5,160 6,480 18] - 30 23 03f -
~ Kuala Langat 53420 64,440 91.080| . 1290730 = 38 as 36 36
Bandar 2,150 2,100 2,540 3310 0.5 - 34 1.2 1.7
Baly 3950 4,640 7,190 - 8,840 i . 4.5( 2.1 32
Kefanang - 3220 3670 5,700 1,000 27 4.5 2.1 32
Morib : 1,080 1,010 1,570 1,920 -3 4.5 20 23
Tanjong Dua Belas 15,240 23,520 33, 590r 51,400 2.1 . 36 4.3 . 50
Telok Panglima Garang 24,290 265,10 35,690 53,940 - 1.4 32 - 42 3.2
Jugra . © 3,460 3,490 4,400 3,320 0.2 23] - 28 -0.2
Kuala Selangoe 43,920 39,320 54,310 69,590 .22 33 .25 S 18
Apl-Apl : 5210] . 3,900 5,250 9,120 56 4.8 3.9 23
Balang Berjuntai : 4,480 5400 8,940 14,160 .38 52 47 4.7
ok - . 4,940 4,350 5,780 8,920 2.5 29 4.4 24
Jeram 8,230] - 803C 11,150 16,170 0.5 .33 38] - 27
Kuala Selanger - 8,070 4,690 5,560 5,220 -103 2.4 43 v
Passngan - 2,99 3240 4,590 5,530 1.6 44 1.0 - 25
Tanjung Karang - 7.190| 6,890 7,430 6,770 0.8 08 -0.9 -0.2
Ujong Pesmatang - - 2,470 2,630} 3,590 3,500 - 13 32 0.3 14
Ul Tinggi 340 180 220 200 -11.9 2.0 09y - 21
Petaling ) 347.410| 435760 &78,530| 673,130 486 29 16| - 27
Bukit Raja ‘ 5,870 5,300} 7.020 8,420 20 29 18 1.6
Damansara 201,420} 251,880] 342800 . 420,610 - - 48 34] 21 30
Petaling : 32,570 33,270 58,530 92,680 04 58 47 4.3
" Sungai Buloh 23,620 37,160} : 48,670 . 55880 26 26 16 - .22
Bandar Petaling Jaya . 74930 108,150} 122,010] 100,640 " 7.6 1.2 -1.9 1.2
Sabak Bemam - : 27,010 26,930 38,810 85,350 0.1 3.7 82| . 47
Bagan Nakhoda Omar 2610 2700 3300 7.500 07 ¢ 20 86 4.3
Panchor Bedena - 9,280 ~ 9,400 13,780 25170 0.3 39| 6.2 4.1
PasirPanjang - 'g,300| - 4870) 6260 4,710 50 0.8 cd0f -1
Sabak 6,250 7,080 10.230 24,420 25 a7 94F - 56
. Sungat Panjang 28630 28801 6,240 235001 - 1.8 8.0 142 . 82
Sepang . . - . -~ 19260] - s0,780] < 184,900 201,500 33.2 86| 0.9 9.8
Dengkil : 1 9620 23,300 109570} 120,630 19.4 16.7 10] . 106
Labu Lo 3,120 25,000 32,580 35,000} 5186 27 07 10.2
Sepang 6,520 32,500 42,750 45870 379 28 0.7 8.1
Utu Langst 148950] 166,550| 245,180] 303,430 23 39 272 249
Ampang - 43,260)° 47,510 50,800 47,900 1.9 0.7 -0.6 © 04
Beranang 4370 4,880 10,880 12,130 2.2 83 11 4.2
Cheras . 28,730 28,060] 46,800 65,930 -0.5 52 35 34
Kajang 53,740 69,500] 1140207 152,620 53 5.1 30 43
Semenyit - ] 11,800 8,540 12,790 14,950 4.2 30| 1.6 10
Ulu Langal 5,720 5,900 8,390 8,360 06 a6 -0.0 .18
Ula Semenyih 1,330 1,160 1,500 1,400 - -27 2.6 . -0 0.5
Uty Selangor 31,250 31,890 51,550 i?? 480 0.4 5.0 9.0 56
Ampang Pechah - 4810 12,520 3,740 7.080 -12.1 40| - 66 1.6
Batang Kali ' 2,880 2,900 3,960 9,600 0.1 3z 93 4.9
Buloh Telor : 250 90 a0 90 -18.5 0.0 00| - -4.0
Kalumpang ' 670 560 800 790 -35 36 0.1 0.7
Keriing 1450 © 1310 1.760 2,550 20| - 30 38 23
Kuala Kalumpang 1,420 530 770 - 1,560 -16.4 29 73 04
Perelak 250 70 8ol - 90 225 1.3): 1.2) -4.0]
Rasa ‘ 1,240 1,160 1,610 5,930 -13 33 139 6.5
Serendah 5,180 11,040 23,590 12,750 163 7.9 11.9 111
Sungal Guimut 520 410 560 - 450 . -46 " 20 - -0 06
Sungal Tinggi 2,730 2,000 2,580 2,540 -6.0 ‘26 Co02 0.3
Uly Betnam 6,920 £.970 9,330 11,820 0.1 RV 24 22
Ulu¥sm 2920 22800 = 3,140 7,230 . -48F 33 8.7 37
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Tab[e 3- 12: Forecasts of Employment al Working Place by Mukim / Traffic Zone
until the year 2020

{Unit : Employee)

Mukirn/ [ - Year Annuzl Average Increasing Rate (%) )
- TrafficZone | 1995 2000 2010 2020 | 1995-2000 2000-2010 2010-2020] 1995-2020
Huala Lumpur F.T. 683,800 818.300] 1,040,100] 1,235,100] . a7 34 18 24

Zone 100 58,760 £5,410): 84740 - 102030 32 25 1.9 24

Zonz 201 s 2,600 5,860 7480 9,010, 7.4 25 18 02

Zone 202 . - : - 35060 40,860 51,860 61,460 = 32 Lo24 1.7 23

Zone 203 ‘ © 10270 10,090 12,590 15550 04 25 18 1.7

Zone 204 15,530] - 18,330 23,230f - 27,420{ 34 24 1.7 23

Zone 304 21,420 22,400 28,600 34,5001 09 - 25 1.¢ 19

Zone 302 - 95,420 120,033] 154,400] 176570 45 23 15 24

Zone 404 56,730  71,030] so700f 109,440 46 T 25 18 217

Zone 402 ' 489100  56880] 71.920| | 85240 3.0 24 17 232

Zone 403 65,330 87,240]  111,430| 134450 50 25 19 27

Zone 500 : 32,470 38070 45060 55,560 23 25 19 22

Zone 601 69,150 83010 105970| 127.770 37 25 19 25

Zone 602 35,360 47,030 58,360 65,010 59 22| 11 25

Zone 701 19,500 20,590 26,200 a7 D 25 19 {9

Zone 702 73300) 90440\ 114970 138280 - 42 25 19 26

Zone 703 35,150 42,430f 54200 65390 . 33 25 19 24

Paharng ’

Bentoig 3p,200] 32,370 37,3480 43,810 13 1.4 1.6 1.5
Bentong 16,420 17,250 20,270] 24020 1.0 16| 1.7 15
Pelangat 5,270 (5,780 6,650 7.800 15 - 3.2 16 1.5
Sabai 8,600 9300 . 10460] 118%0] 36| 1.4 14 13

Neger Semblian . :

Seremban 102,800 115,760] 151.,550] 157.550 26 26 27 27
Ampangan 10,600 11,560 14,720] 15830 RN 24 0.7 16
Labu 23,920  29.140] - 38290 51,640 4.0 28 3.0 at
Lenggeng 2,770 2,870 3,360 3,990 0.7 16 1.7 1.5
Pantai 1,060 1,040 1,190 1,400 0.4 14 16 1.4
Rantau 8,250 8,060 9,500 12,480 0.5 1.8 2.7 1.7
Rasah’ : 33,710| 37,450 50,190 63,450 - 21 3.0 3] 2.9
Seremban 3,340 3,400 4,270 5350 - 04 23 24 19
Setul 5610 5,060 6,090 8,020 2.0 1.9 28 1.4
Bandar Seremban 13,54¢] 18,180 23,640 0780 68| 27 2371 - 3.3

Pernk .

Batang Padang 44,480 49,390 60,510 74,650 z2.1 2.1 21 2.1
Batang Padang ‘9,170 9,040 14,110 13,780 0.3 214 - 22 16

" Bidor 7,150 7.360 9,176} - 11,470 086 22 23 . 19
Chendesing 4,170 5.290 6,510 8,080 49 2.1 22| ' .27
Stim 5,730 7.440 9,140 11,320 54 2.1 22 28
Sungkai 9,150 11,450 13,920 17,020 48 20 20 25

| Uy Bernam Timur 9,110 8,810 10,660 13,020 : -o.ijj____ 19 2.0 1.4
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CHAPTER 4 TRAFFIC DEMAND ANALYSIS

4.1 Existing OD Traflic Demand
4.1.1 Total Trip Generation

Trip generation is the process by which various socioeconomic activity are converled inlo
number of {rips. Several methodo ogies for forecasling the trip generation could be cons:dered

- Trip generation could be eslimated in the unit of person lrips (for people movemenl) and
tonnage (for goods movement) and sometimes in vehicular units depending on the purposes
of the sludy. In this study, it will concentrate on the movement of vehicular unit. The trip
produclion, therefore, is estimated in vehicular unils. - .

Two types of methodo!ogy for the analyms namely multiple linear regression ana1ysns and tnp-
ale analysis are compared Table 4-1 shows muitiple linear regress:on models in the HNDP
sludy :

Table 4-1 ; 'Trip_Genera_iion Models (Linear'regression):

Type of Vehicle - : " Formula  Correlation
i 1 i T ~ Coefficient
P.Car GEN : 75.84 POP + 962.18 EMP 0.857
ATT 75.84 POP + 962.15 EMP 0.857
Bus GEN | 418pop+149G0P - 0.797
L ATT . 4.19 POP + 1.49 GDP 0.797
Loy - GEN 48.09 POP + 166.52EMP | 0779
ATT | 4810POP + 166.43EMP. | 0.778

(Source HNDP Siudy)

Note: GEN Generation
ATT Altraction
POP Population ('000)
EMP Employment (‘000)
GDP Gross Domestic Product (mil'lion)

. The tnp-rate methed estlmates tip production from the number of vehicles and trip generation

~ rale by vehicle type. Table 4-2 shows stalistical data for lhe number of registered vehicles in
Selangor stale and Kuala Lumpur. Tab!e 4- 3 shows an average daily trip generalion rate
obtained from HNDP study _ :
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Table 4-2: Statistic of Number of Registered Vehicles in Selangér and Kuala Lumpur -

Cars Taxies Hire Buses . Lorries & Traiters | Molorcycles Others Total
Cars Van '

Selangor _ . :
1985 | 284,704 5,234 656 4125 62,811 6,583 379,21 13.504 756,958
1986 | 292,276 5343 625 4,265 €5,636 B.E€57 39,974 14,026 781,838
1987 | 301,041 5414 625 4,370 67,972 6,666 399,486 14,233 799,834

1988 | 313,629 5,491 863 4,423 69623 6,665 408,766 14,786 824,047
1589 | 331,764 5570 666 4512 72,378 6,665 426,222 15,136 564,014
1900 | 354,283 5811 €94 4629 78,4471 . 6667 451,375 17,435 919,491
1991 | 380,255 6,215 739 4,800 84,363 6,675 476,015 18,889 980,951
1992 | 403,761 6,481 765 5,055 £9,258 6,800 £07,430 20308 | 1,035948
1993 | 422,847 6,576 7595 5217 92583 | 6878 531,256 25,277 | 1,087,429
1994 { 455,270 7,151 849 5614 99,921 6,800 511,720 23075 | 1,181,100
1995 | 468,973 7,181 &9 5,635 100,453 {1 - 6,800 575,265 23,195 | 1,188,366

Kuala bumpur : :

1935 | 146,750 2,650 948 1,920 18,418 2655 125,027 23,534 J27.602
1456 1 155,508 2,841 1070 2,258 20,099 2656 135,145 29,521 350,098
1987 | 167,175 | 2,965 1,190 2,457 21,352 2,654 140,776 30,163 363,732
1062 | 183,231 © 312 1,399 2670 - 23,257 ' 2,661 143,028 3i,03| 396,402
1989 | 208,765 3357 1,657 C 2947 T 28803 2672 162,845 33,756 443,802
1990 | 247,677 4,353 2,15 3,282 32089 2673 184515 37,582 514322
1991 | 200917 5356 | 2391 3,747 39,355 2,679 - 210021 42,240 536,105
1992 | 324,601 5,893 2,755 4,300 45,425 2,904 235,451 45638 668,967
1293 | 361,008 |- 6403 3,166 4,852 50147 | 2963 264,058 47378 | | 739978
1994 | 407,939 8,020 5,625 5,323 6,041 2.904 . 306,345 55643 848,749
1995 | 414,059 8,156 5,883 5,389 57,455 | - 2904 310,848 | - . 55,067 850,501

(Source : HPU Data)

Table 4-3: Average Daily Trip Production Rates by Vehicle Type by State in Malaysia

State P.Car . Goods Veh. . Bus Tax Al Vehicle
Perlis 3.9 4.5 7.8 74 42
Kedah 35 36 7.2 6.9 3.7
P.Pinang. 3.5 3.7 68 9.2 36
Perak 338 4.6 5.7 82 40
KL 28 3.0 6.9 68 29
Selangor 31 3.5 8.4 51 33
N. Sembilan 36 3.2 9.2 5.8 36
Melaka 3.0 29 58 41 3.0
Johor 7 38 71 58 3.8
Pahang 37 - 37 6.5 4.4 38
Terengganu 36 33 - 53 45 35
Kelantan - 37 3.9 46 5.7 38
P. Malaysia 34 38 7.4 6.1 35

(Source : HNDP Study; OIS Survey 1991)
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The results obtained from those methods and data are summa nzed in Tab!e 4-4 and compared
with year 1991's data from the HNDP sludy.

Big differences between the results of the regression model and trip-rate method are observed.
By the regression analysis it is projecled o be less than the 1991 figures. Several reasons
could be considered. One is over estimalion of the HNOP socio-economic indicators in 1991.
The other is conlinuous rapid growth of the Malaysian economy which could not be exptained
by regression models. The models might be influenced by low economic growth in the early -
1880's, although hsgh economic growih m the last third of the 1980's was atlained, '

 Comparing the resulls of the trup - tate analysis and the 1991 figures, lnp generation for -
passenger cars and buses has increased in line with the increment of the number of vehicles.
However, contrary to the above resulls, lorry trp is smaller than the 1991 tnp Employment in

- 1991 could be a reason for the contradiction.

In conclusion, toial trip generation in 1995 is determined by the trip-rate anélysis. Figure 4-1
- shows Trip Generation by Districts in Selangor and Kuata Lumpur. .

- Table 4-4 Compari_sdn of Total Trip Generalion

KLORR Kuata Lumpur Selangor
Soclo- Poputation ('000) 1,329.3 269882
Economic - '
Indicators Employment ('000) 556.4 1,054.9
(1935). GOP (Milion ‘7€) 15,505.0 24216.0
Type of Model _Regreésion Trip-Rate ~ Regression Tiip-Rate
" Tolal Trip P.Car 635,152 | 1,264.830 831,929 1,494,836
Ge'?efa'“i“ : Bus . 28,793 37,184 43,569 47.234
 Lomy 156,574 181,197 204,081 375,386
: HNDP:Stud\j(‘lQQi Tralfic Demand)
Socio- Poputation {000} 13349 22023 .
Economic - T - -
Indicalots Employment (‘000) 6623 -896.7
{1991 ~ GDP (Milion '78) 10,0806 16,106.3
P.Car 857,118 - 1,024.809
Total Trip % -
Generation . Bus 20,190 39,241
Loiry . 206,265 319,490 ¢
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Figure 4-1 : Trip Generation by District in 1995
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Tnp Distribution

Tnp Distribution determines where the trips produced in each zone will go, i.¢ : how they can
be distributed among ali other zones in the study area.

The present OD distributions in 1995 have been oblained from the resulls of the roadside
interview survey. The dislribution of some of the OD pairs which could not beeén oblained from
tha survey, such as internal trips within the Klang Valley, were assumed referring to the HNDP

distribuiion patlerns. Table 4-5 depicts the OD malrix for 1995. -

Figure 4-3 iilustratés the resull of OD distibution palterns in 1995 fo:; Selangor slate and Kuala
Lumpur. Huge lraffic demand is observed within the K!ang Valley area, while the demand n

- other areas is still smali al present.

Network Model Validation

The 1995 OD Malrices are ass:gned to the 1995 network mode1 devefoped on the EMM Ef2

software programme. Figure 4-4 shows the assignment resulls for the 1895 network model.

- The assignment results are then compared with observed traffic counts caried out by the Study

Team and other available traffic census data. Figure 4-2 shows that the model resuits are able
1o replicate the Observed flows with reasonable accuracy, i.e. R?= 0.81, thereby vahdaung the

network model for use in further analysis.

. e g e
7C
4 : o - LIATS:
YOUAU {ogel Resulty ‘ . X . . Aatel
N b TaE 4744
. FECA: ¥rRedX
42600 Ae 50,6377
Ree  aoan
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35000
32500
. 30003
27500
25008 -
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20000 -
47500 4
45000
150D
10000
F500
5000 3 : .
: - - )
T [LuLT T w rTxrrrr*'r‘n.n.mnimn 7 TR UL U SR A T
5000 7500 10000 1E500 _lsm 1560 20000 BeSOE 25000 17530 30000 32500 003 37560 4600
) : . (Observed Vohume) W1
THnEsE PAOKCE: KL OUIEK Al ROWD } ) : ‘ . 35-10-25 1390 .
SUENARID 113 EXTSTING BETWORL, 1395 : . POOLET 24D
. o - . 3 N FCl,.nvu.n-x L !

" Figure 4-2 : Comparative Analysis Between Model Results and Observed Flows
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Future Ti'afﬂc Démand

Forecasling the Number of RegiStered Vehicles

" The number of registered vehicles is an important factor in forecasling vehicular traffic -

demand. There are two types of forecasting methods:

| (1) . Structural model (linear regression model),

()  Time series vehicle forecasting modet.

To delerm:ne lhe future number of vehicles in Selangor and Kuala Lumpur, these methods are
used for companson analysis. :

The regression analysis was carried out wnth the number of registered vehicles and -
socioeconomic indicators from 4985 to 1995. Linear regression models obtained are shown
in Table 4-6. Most models bare high correlation coefficients.

- Table 4-6 : Linear Regression Model for Forecasting Number of Registered Vehicles

Area © Vehicte | .: Formula - : Corretation
Type 7 ' . .| Coefficient

o () | 200384 POP - 63211 0.975
P. Car ) | 13.869 GDP + 159276 : 0000

_ (3) | 12.927 POP + 12.988 GOP +144721 0.99
Selangor e 1 @ |153POP+ 1450 0.066
Bus ) |oicccop+siss 0982 -

: "(6) | 16.372 POP + 1,653 GOP + 26225 0.988

tery @) |2760GDP+ 44660 0.985

©) |9s2018P0P- 776011 | 0984

p.Car (9) 1 38.146 GDP - 134871 ‘ 0985

Kot Lumpur b (10) | 11.084 POP 8975  0.986

(1) | 0.456 GOP - 1307 0.988

(12) | 81.157 POP + 2.168 GDP - 76757 0.981

Loty (13) | s.500GDP 20355 ‘ 0979

Note  '£OP: Population {'000)
' GDP: Gross Domestic Product (milion MR)
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For the time series vehicle forecasling analysis, trend type models with the saturatlon rate of
vehicle ownership is used. The equahon of the model is shown below -

Y = _.I’_.(__,_“_
- {4+ eA1~A? YR
Where; Y = Vehicle ownership (vehicles per 1000 population)
K = Saluration rate of vehicle ownership
At A2 = Paramelers
YR = Year

Table 4-7 shows trend type vehicle ownership forecasling models from the HNDP sludy._ The
models assume the saluration rate of 400, 25 and 100 for passenger cars, buses and lorries,
respeclively. These saturation rales were determined based on ihe data from developed.
counlnes

‘Table 4-7 ; Vehicle Ownership Forecasting Models

Type of Vehicle - Formula : - Coefficient

Car 400 : 0.962
: 1 + g BEHOTINRNR

| 26 .

Bus o g —_— 1 T =ea2r51.903?92YR 0988 ‘
: 100

LOI’W 1+a 94 5106 . 0 04753 ¥R 0949

Source: HNDP study

© Figure 4-8 illustrates the model for passenger cars and shows the existing conditions in the

Selangor and Kuala Lumpur area as well as in Malaysia. Vehicle ownership in Malaysia in
1995 is 125 (ownerships per thousand people), while Kuala Lumpur and Selangor are far

ahead of Malaysia in lerms of ownership. For example, ownership rate for Kualta Lumpur in

- 1995 equals to the year 2035 for Malaysia. And for Selangor in 1995 equals to year 2005 for
Malaysia. The biggest gap observed between Kuala Lumpur and Malaysia is nearly 40 years.
The ownership rate of 322 vehicies recorded in Kuata Lumpur indicates an almost saturated
situation.

The resuits for lhe future number of vehicles in 2020 obtained from each model or method are
- shown in Table 4-7. For the trend type model, imaginary years are used for parameter YR as
.a basic year, for example 1995 will be 2035 for Kuala Lumpur. Comparing these resulls

carefully, the forecasting model for each vehicle type and area has been deiermlned “The

models for Selangor have béen chosen from a regression analysis which means that the
number of vehicles in Selangor will continue 1o increase following the growth of deve_lopmenl '

On the other hand, the growth rales for Kuala Lumpur will be reduced because of the already

high rate of ownership and limited development areas. '
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Figure 4-5; Passeng’er Car OWnersﬁi;i Model and its Rate in Selangor and Kuala Lumpur

Table 4 8 shows the future number of reg;slered vehlcles in 2000, 2010 and 2020 for Se!angor
and Kuala Lumpuy, _

Table 4-8 : Future Number of Regislered Vehicles

(Unit Vehlcle)

p.Car CBus | Lorry

1995 | 477,469 5,726 110,527

Selangor 2000 | 594810 | AT 142,279
i © 2010 880,199 11,236 . 220,354
2020 1,126,557 17,119 341217

1995 - 422,159 5,530 63,394

Kuala Lumpur | - 2000 530,674 5T 85,302
2010 724,067 12453 | 131,507

2020 | 901,545 1 sst0 | 150504

Note ;: 1985 numbers are based on the models
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Table 4-9 : _ Comparisons'of Vehicle Number Forecasling Models

Area Vehide | ©  Muttiple Regréssion Maodel - Trend Type Mode! .
Type - , - —] . Ownership
MNo. Mo of Vehicle }. Ownership No of Vehicle Ownership
() 1.126,567 190 ' '
PCar [ _ 2135,428 299 476
2 2,367,626 330 JataE
_ | @ 2295667 321
sefangot | | 4. 12.416 RN :
Bus [ 33,005 4716 . 1 209
(5) 17,119 o280 | : ; . :
_ {6) 344,217 56.7
Loy 535643 . 75.0 .97
@) 483,562 67.7 - _
: (&) 1,447,825 602 : ,
P.Car —— - © 901.498 374 322
© | 2183778 908 _ :
: (10). 17623 . 733 - :
Kuadla | gq — — 33719 967 4.06
Lumpur ; an |- 26428 11.0
" | an | 250427 104 _
Lorry : : 180,637 §26 45,4
(13) 313,986 131 ' :

input: - Socio Economic Indicators in 2020

Base Year {or the Trend Type Model

Selangor : 2005 {2020 ~ 2045)

Kuala Lumpur : . 2035 (2020 + 2060)
Hote: - Ownership means “Vehicle per 1000 population®

4.2.2 Future Total Trip Generation

Trip rate analysis has been applied for forecasting tolal trip genération for Selangor and Kuala:
Lumpur. As mentioned eadier, the regression model is useful for estimating trips from each
traffic zone, bul it is not adequale for estlmahng lhe lolal generatlon

Future lnp generation rate for each vehicle type will differ from the exisling rates. The rates will
decrease or increase depending on the lype of vehicle. Accerding to the experience in
developed counlries, the rate for passenger cars shows a tendency lo decrease following the
expansion of ownership. Buses have also shown the same tendencies, possibly caused by
traffic congestion on roads. On the other hand, goods vehscles have increase in conlrast lo the
others : S .

Expansion of the economy will encourage people and goods lransport, as well as urbanization
and motorization. However, the urban transporiation syslem, especially the road system,
cannoel always accommeodate the rapidly increasing traffic. Traffic congestion will occur
everywhere, so that people, especially commuters will switch from private cars to public
{ransport in order to avoid road traffic congestion.
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- While for goods transpori, there is only a limited modal cholce besides road transport. They
have lo find a more efficient mode of transport, such as containerization, improvement of

- delivery syster and so on. Even so, it will be needed 1o make more {rips to mest the

increased demand.

Based oh the mechanism encompassed in the relationship between expansion of the economy
and vehicle trips, fulure trip generalion rates for each vehicle type are determined as shown
in Table 4-9.

. Table 4-0 : Future Trip Generation Rate

P.Car Bus . Lotry

- 1995 310 8.40 350
Selangor 2000 C3.00. . 800 . 3860
12010 2.90 - 7.50 380

2020 2.80 - 7.00 4,00

| | 995 2.80 690 {  3.00
Kuala Lumpur 2000 - 270 8.00 3.10
| 2010 2.60 500 .| = 330

2020 . 250 - 450 3.50

Traffic congestion in Kuala Lumpur is geiting more serious. The government of Malaysia,
therefore, is enhancing the development of public lranspori system introducing KTM commuter
service, LRT system and so on. In the traffic demand forecasting, the fudher development of .
public transport syslems should be considered. :

The lraffic demand forecasting procedure applied in this study is a car based me!hod using
HNDP car base models. In order to adjust the values oblained from HNDP models with a
future development of public lransport syste_m the following steps have been taken. .

Step 1 : To estimate tota] number of person lrips :
Step 2 : To estimale person lrips by P. Car and Bus respectwely and assume lhe share of '
modal usage. P '
(Mode : P.Car, Public (Bus, Rani)
Step 3 : To sel a future modal split. {Table 4-10)
The modal split is set up as a farget value based on the Klang Valley
- Transportation Study (JICA).
Although the Malaysian government plans to setup & modal usage {arge! of 40
(P.Car) : 60 (Public), it is not practical {o achieve by 2020 based on lhe presenl
: . public transport system development.
Step 4 ;. To adjusl the lrip generation for the zones in the Klang Vatley and KL KLIA
corridor where rail mode public transport system will be introduced. :
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“Table 4-11 ;: Transport Modal Split

Year ' p.Car Public Transpor Total

Bus Ral Total
1995 67 33 . 33 100
2000 60 33 7 40 100
2010 1 85 . - 35 10 . 45 100
2020 | so | 85 15 50 100
(Target) ©(40) (40} {20} {60) . {100)

Tab!e 4-11 shows the future total trip generation afler the adjustment of the modal spiit.
The lip generalion is estimated using the future socio-economic indicators mentioned
in Chapter 3. The demand estimation in high economic growlh case and traffic from
KLIA passenger and cargo are referred (o Appendix.

~Table 4-12': Future Total Trip Generation after Adjusiment*
P.Car : ‘ _ Bus - Lorry

, | 1ees 1,480,154 48,008 386,845
Selangor 2600 1,686,994 57,192 515,124
: : 2000 | . 2288616 84,290 876,265
2020 2,886,256 119,833 1,371,719

(Targel} (2,473,900) (132,532)
| | 1903 1,182,045 38,157 190,182
Kualalumpur | 2000 - | 1,348,305 45,426 264,435
B 2010 1,713,720 62,265 433,972
2020 _ 1,880,475 84,645 631,974

(Target) (1,343,200) (87,308)
1995 2,662,199 86,255 577,027
Total 2000 3,035,299 102,618 779,559
2010 4,002,337 146,555 1,310,237
2020 4,766,731 204,478 2,003,693

Nole : *Ad}ustmem from - Modal Usage
4 2.3 i-uture Tnp Duslnbuuon
Figure 4-6 shows the deswe lines of Future OD in 2020. The maJonly of the demand is still
within the Klang Valley Region. Substantial increases are nofed for the trips between Sepang

District and Klang Valley as a resull of KLIA and Putra Jaya projects.

Table 4-12 depicls the forecasted OD matrix for 2020,
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CHAPTER 5 FORMULATION OF KLORR DEVELOPMENT CONCEPT

51  Review of HNDP Study

~ The HNDP (Highway Network Development Plan) Study was conducted from May 1691 to
February 1993 with the technicat cooperation from the Government of Japan (JICA - Japan
tnternational Cooperahon Agency) -

The HNDP Study targeted the fo!lowmg two ob;ectwes covenng the whole of Malayma
(Pemnsular Malaysia, Sabah and Sarawak). _ _

ay = To formulate a deve!opment plan of the natlonal highway network up lo the year
' - 2010, :
b) To prioritize new and improved hnkages in the planned network with respect to
: technical and economic consideration, and to formutate a road development
program.

The highway network development plan was approved by the Cabinet and incorporaled as
the basic guidelines for the fulure developmenl of h|ghways in the Mid-Ferm Review of the
Sixth Matayslan Plan

Figure 5-1% shows the Conceptua! Future H:ghway Network in Penmsu?ar Mataysia
established by the HNDP Study. The concept has proposed lhat the expressway network
be extended {o the easl from Kuala Lumpur and in the east coasl corddor from North to
South.

A suslainable economic growth fargeted in the Vision 2020 is expecled lo encourage
industrial developments and urbanization in the east coasl regions. Based on economic
expansion, the tralfic demand will increase tremendously, not only in the Number of
Vehicutar trips but also longer travel distance. '

_ Selangor stale will play the most prominent role in the expansion of economy in Malaysia as
mentioned in Chapter 3. Figure 5-3 shows the conceplual highway network configuration

“for the Central Region from the HNDP Study. The highway network configuration aims at
the dispersal of traffic converging in Kuala Lumpur and the Kiang Valley; and to provide
smooth linkages to region-wide highways and expressways

- As menl:oned eart:er. the inter-state traffic demand will mcrease according o the economic

' expansion. Figure 5-2 shows external traffic demand for Selangor State in 1995 and 2010.
The future traffic demand on the slate boundaries is forecasted to increase two to four limes
the existing (1995) traffic demand. The highest growth is indicated on the boundary between
Selangor slate and the eastern stales The KLORR wiil dssperse the external traffic on the
ouler side of Kuala Lumpur.

- 5-1
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Figure 5-3 : Conceplual Regional Highway Configuration for Central Region in Peninsular .
Malaysia . _ : '
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5.2 Development Trend and Issues

The development'plan for Selangor State is discussed in detail in Chapter 3. In this seclion,
efforl will be made to identify the development trend and issues necessary to base the
KLORR development concept, especially outside of Klang Valley Region,

The present capital region of Klang Valley has p!ayed the most sugmﬁcant role as the growth
pole in national economic development during the last decade. Expansnon of the economy
has developed this region rapidly and it will be fuuy developed in near {ulure

The national economy is expecled to expand further, Iargehng “Vision 2020". Based on
economic growth, the development trend has started to over flow from Kiang Valley to the
north and south regions. The present development trend is illustrated in Figure 5-4.

New national development projecls, such as Putra Jaya, KLIA and 2nd National Car Project,
will encourage this trend and will form a new capital region, the Grealer Klang Valley Region.

5 e i
{ INDNATIONALCAR ]
L FACTORY L 48

| ViSION 020 |
Expaason of OZ:OUG‘ b; L
Mational - _
E e ISSUES Kiang Valey Region

Szturaled
Development In
¥iang Valey Regioa

% LY
L PUTRAJAYA Y

'\‘ Ouler Xlang Valley '\"
L s -

.......

Figure 5-4 : Expansion of the Capata! Region - Klang Valley

Figure 5-5 and Figure 5- 6 show future economic growth by dls{nct in terms of GDP and
Population . The rapid growth of GDP can be observed in the dislrict Gombak and Hulu
Selangor in the North, and Sepang and Kuala Langat in the South, Sepang district will
expand rapidly, due to impact from Putra Jaya and KUA projects. - The dlslnbut[on of
population indicates same growth patterns as the GDP.
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Development of Network Configuration

Exisling road network and traffic conditions are described in Chapter 2, The basic frame
work of the network configuration for the existing urban area, Klang Valley including Kuala
Lurpur, will be completed wilh the exisling on-going, projecls such as MRRII, Shah Alam
Highway and North-South Central Link Expressway, as illustraled in Figure 5-7.

Pt oo-o-o-ae‘ﬁo

Highway

Figure 5-7 : Framework of Existing Urban Road Nelwork

Fulure road nefwork development for the exisling urban area will be in the improvement of
road network density based on the framework, which should be examined with other studies.

The other consideration is of the network configuration in Kuala Lumpur. Figure 5-8 shows
the expansion of urban areas and road networks In Kuala Lumpur, which resulted in the
urban road network forming a typical Radial-Circumferential configuration.

The major functions of the circumferential road are to disperse traffic and to provide a
bypass route for through traffic. The necessity of & furlher outside circumferential road will
be justified by the expansion of the urban area and present traffic conditions on the outer
ring road (Middle Ring Road Il - MRRH).

From view point of the expansion of the urban area, the KLORR can be juslified in the north
and south, because of the potenliality of rapid urbanization out side Klang Valley in the north
and south. However, in the eastern side of Kuala Lumpur, urban expansion is controlled by
the natural harriers of mountains. The justification of this link will be examined from the
Iraffic congestion on the MRRII. -

5-7
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Figure 58 . Expansion of Urbanization and Road Network

Figure 5-9 shows the result of traffic assignment with and without KLORR in year 2020 for
the Study Area. Figure 5-9 also shows that the fulure traffic volume on the MRR Il in the
eastern seclor is expecied to decrease by 21%~25%, as compared with and without the
KLORR. The lraffic volume on MRRII without the KLORR is expected to be 133,300
veh/day; with the KLORR it is expected to be 102,000 veh/day by the year 2020. The
volume/capacity ratio, considering the capacity to be 120,000 veh/day (6- lane) without ihe _
KLORR, will be 1.11, whereas with KLORR ﬂwnll be 0, 85

Based on the traffic assignment, MRRII will play an important role early onin lraffc drspersai
as an outer ring voad. However, it will be selected based on lhe huge volume of regional
traffic that will be generaled from new urban areas. . : :

The next question in buuldmg a network confi gurahon is how to connecl to lhe ex:slmg road
network with interchanges. The KLORR will encounter major radial roads such as Federal
Route 1, Kuala Lumpur - Karak Highway, Kuala Lumpur - Seremban Expressway, elc.
Besides these major inter-stale roads, it is important to provide linkages to major urban
roads in Kuata Lumpur lo ensure desirable configuralion. They are Jalan Ampang,. Easl -
West Lmk and Middle Ring Road llas shown in Flgure 5- 10
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Federal
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Figure 5-10 : Configuration Showing Linkage'To Urban Road in Kuala Lumpur

@ THE KUALA LUMPUR OUTER RING ROAD PROJECT
IR ( Japan Intemational Cooperation Agency)
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- KLORR Development Concept

In the recent trend of urbanization and motorization, the outer ring road is an elemen! of
infrastructure development, especially in metropolitan areas. The basic funclion of the outer
ring road is to disiribule population and {raffic in order to improve the urban environment,

The KLORR development concept is based on this basic funclion and the needs are
identified in previous sections. The development concept is illustrated in Figure 5-11 and
interpreted into the following Goals and Development Objeclives.

Goat 1 : To encourage balanced urbanization in the Greater Klang Valley Region in

‘order to sustain the rapid growth of the national economy of Vision 2020,
taking inlo account harmonization with the nalural environment.

Goal 2 : To provide efficient, reliable and safe transport of goods and people in the .

capital region, and to minimize wasteful problems such as lralfic congestion,
road boltle-necks, air and noise pollution.

In pufSQit of these goals, the KLORR shall employ the [oliowing objeclives.

M

@)

3
4

{5

{6)

{7)

8

To provide an outer ring road in the slrategic areas based on the expansion of urban
areas and the regional development trend.

To provide funclional Enkage between urban centers inline wilh urban hierarchy in
an effort lo avold over concentration on the urban functions in Kuala Lumpur, and
to ensure an equilable distribulion of acceptable levels of urban services.

To provide beltef accesé to the national devé!opmenl projects, such as KLIA, Pulra
Jaya and 2nd National Car Projects.

* To link up major inler-stale roads leading to the Capital Region Klang Valley in order

to dislribute external traffic.

To formulate a tolal highway network configuration, with a clear functional hierarchy
of road lypes, capacily and design, capabie of covering the Greater Kiang Valley
Region. '

To provide sufficient road infrasiruclure to meet future tralfic demand.

To provide an environmenlally-friendly highway, in order to minimize environmental
destructions.

To prepare a roadside [corridor) development concepl aiming toward preservation
of natural and living environmenis. '
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Figure 5-11 : Development Concept of KLORR

THE KUALA LUMPUR OUTER RING ROAD PROJECT
AHICEN : {Japan Intemational Coaperation Agency)
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Based on the above strategies, the study envisions the outer ring road as a ring encircling
. the Klang Valley Region, which eventually connecls with the coastal highway (Federal Route
8). The objectives (1), (2) and (3), which are related 1o the urban developments are
basically in the northern and southern links. Presently in those areas, there is no-proper
road infrastructure. The KLORR, therefore, will provide the first proper road access to the
areas. Comparing the development pressure between the norlh and south areas, the soulh
area has more development pressure because of the Putra Jaya and KLIA projects.

From the view point of the efficiency of the infrastructure investment, the construction of the

~ highway should be 1mp!emented with urban development projects which provide most
significant impacts for the KLORR projects. The question is which project will raise the
efficiency of the KLORR project. Pulra Jaya Development Projecl can be seen as such

. project for two reasons. Firstly, the function of Putra Jaya as the main administralive center
and secondly, its short distance from Kuala Lumipur. On the other hand, KUIA is a transport
terminal and far from Kuala Lumpur with 40 km distance. Il is imporlant fo provide sufficient
access to the lransport terminal. In addition te providing a link to the administration center,
it is equally important to link other urban cenlers with the priority of building a funclional
urban hierarchy.

The next point involves spacing these areas from an existing (including commilled projects)
ouler most highway, New Klang Valley Expressway in the north and Shah Alam Highway in
the south. Itis important to provide sufficient space between major highways for proper
urban development and strategic expansion of urban areas, as well as to formulate the
network configuration mentioned in the stralegy {5). The olher issues concemed are
network configuration and environmental preservation.

The objectives (4) and (5) aim toward the dispersal of traffic, and the objeclives (7) and (8)
are environmental considerations. There should be careful investigation of environmental
conditions, in the eastern section of the KLORR.

The mountainous area in the eastern part of Klang Valley is an important green area which

forms a favorable urban environmenl. The area, therefore, should be preserved as much
as possible.
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'CHAPTER 6 ENVIRONMENTAL ASSESSMENT FOR THE PROJECT

CORRIDOOR

This chapler summarizes exisling environmentat conditions and potential impacls based on the
Pretiminary Environmental Assessment Study report submitled to the DOE (Depariment of
Environment). The PEIA study basically was conducled for the three allernalive alignment indicated
in the following chapler. The resulls of the assessment are referred to the PEIA report and also
Appendix Volume. ' : i

6.1

The Existing Environmental Conditions

The Environmental Sludy Area covers an area of approximately 165,600 ha {407,340 acres)
and includes Hulu Selangor, Gombak, Petaling, and Sepang Disltricls. The KLORR corridor
bypasses the Kuala Lumpur Federal Territory region and passes through several major
towns such as Serendah, Rawang, Balu Caves, Ampang, Gombak, Hulu Langat, Cheras,
Kajang, Semenyih, Serdang, Puchong and Bangi. The exisling environmental conditions in
the Study area are as follows :

A.

1)

2

3)

Physical Environment
Topography
{ts outline ranges from low-lying plains with isolafed hills in the south-western part

of the area to undulaling plain, whereas hills and mountains sland in the north and
the east. The Main Range strelches from norlh to east with Gunung Hulu Kali

- {1,772m/5,814M1) as the highest point.

Only the calchment areas of Sungai Selangor, Sungai Kelang and Sungai Langat
are confined within the boundaries of the Study Area. The northern part of the Study
Area is drained by Sungai Selangor. lis middle part is saved by Sungai Kelang and
Sungai Ampang whilst southern part of the Sludy Area is drained by Sungai Langat.

* Geology

The general geology of the Study Area consists of various lithology from igneous,
sedimentary to metamorphic rocks. The main mountain range consists of extensive
masses of granile 'where original sedimentary cover has been removed by

- weathering and erosion. The Iow-lymg areas mark the margin between granite and

stratified mcks
Chm_ale

The:Slud'y Area is located in an equatorial climate region characterized by uniform
temperatures and high hurnidity throughout the year. Low negative water batance
was recorded in the months of January, June, July, August and October. There is
an even distribution of wind direction. The Mensoons , however, have some effect
on the surface wind direction. The norlh-eastern winds are dominant during the

&1
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months of December to March, whereas the southerly wmds are dominant during lhe
months of June till August.

Waler and Air Quality

The water of the nine rivers coursing the Study Area show satisfactory pH tevel. The
water quality near waler intake points are good. The BOD levels were tower than
standard. Tha COD levels, however, exceed lhe standard at some point.  The high
COD levels may be dug to non-biodegradable substances such as industrial wastles.

' évérall éir quality of the Study Area is satisfaclory.

Noise Level

Noise levels :near hlghi,»ay are rather high such as in Kajang, Karak Highway,
. Serendah and Templer Park reflecting daily teaffic fluctuation. tn Hulu Langatitis

still Iow

~ Biological Environment

The Flora and V'ege!at'ion

-There are fourleen {14) Forest Reserves and four (4) virgin jungle Forest Reserves

in the Study Area. The llora and vegelahon are classsﬂed as follows:

‘-I) Lowland dlpterocarp roresls --- logged over and wrgnn sland

i) . Hill dipterocarp forests
iii) togged over hill dipterocarp foresls -
iv) Quarzite ridge vegetation

v)  Limestone hills

vi) - Peat swamp forest

Fauna

The conliguous nalure of the Forest Reserve within the State as well as wilh those

of the neighbouring State offers a degree of mobility for many of the birds and -
animal. In general, it is observed thal because of the contiguily, many of these
forest reserves contain animal species that are common lo each other.

The Socio-Economic Environment

The socio-economic and traffic condition o! the study area are menhoned in Chapler '
3 and Chapler 4 respeclwely Only tand use is menlloned here.

tand use

. Informatlon on existing Land use in the S!udy Areais denved mainly from lhe 1994

Mataysia Center for Remole Sensmg Map based on sateliite imagery of 1991. Land
use delails are presented in Table 6-1 and the spatial dislribution of the Land use

G-2
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The Study Area is divided into 3 zones of Land use : Hulu Selangor and Gombak
Dislrict represent the Northern Zone, Hulu Langat District represents the Middle
Zone while the parls of the Dislricts of Sepang and Petaling represent the Southern

~ Zone.

{1 Northern zane

Most of the forested land is located in the western porlion of

this zoné, which

covers 62% of this zone. Most of the forested area are forest reserves.
Agricultural Land use accounts for 19% of this zone with rubber and il palm

Table 6-1 : Land use of t_hé Sludy Area

Horthern Zone Middle Zone Southern Zong Total
_ {ha) {%) fha) {%) {ha) (%) {ha} (%)
Urbanland :
Urban and Associated Areas 5193.6 82 63256 86 977.6 s 124968 it
Industrial Area : . 0.0 323.2 04 - o0 1322 0.2
Estale Building 08 0.0 - 00 9.8 ¢0 196 0.0
Recreational Area 3zs8 05 |- - 0.0 - 00 _312.8_ 02
Mining Area 130{!.8 2._1 16672 230 19128 6.9 4864.8 30
Sub-tolal 66211.0 10.7 8316.0 113 20002 16.4 18037.2 11.0
CultivatedLand -~ : _ _ i
Mixed Horticuiture - 1038.4 16 1854.4 25 26476 9.4 55104 33
Rubber . 9694.0 16.2 22037.0 300 5639.2 203 373702 27
Ot Paim 33540 53 4954.0 €65 84892 305 16807.2 0.2
Forest Plantation 32 05 -] : 00 -1 o0 3232 02
Paddy - - 00 34238 05 - 0.0 3428 02
-Sub-lo!al : 144096 227 28198.2 39.8 16746.0 60.2 603538 368
Non-Cullivated Lé}nd \
NaturaliSemi-Nalural
Vegelation . 377824 594 207824 405 . 38804 143 715452 43.4
Dry Land Forest - 0.0 - 0.0 368.4 13 366.4 02
Peal and Freshwaler Swamp . - 0.0 95.0 01 196 0.1 1176 0.1
Forest : : - 1661.2 ‘26 26260 : 38 580.8 24 - 5068.0 31
Logged Forest . 1528.8 2.4 6959.6 1.3 . 7248 26 | . 32132 1.9
Secondary Forest o ' ) ) .
Bush, Grassland, Scrubrass land _
_ Sub-fotal . 40972.4 644 § 336660 459 5674.0 204 803124 487
Hon-Cultivated Land, Non _
Vegelated 5976 09 14040 1.9 1616.8 58 3618.4 22
Cleared Land ’ :
C O Subtal sore | 09| 1a040] 19| etes§ 58| dewed | 22
Water - . : ' e , o '
Large Waler Body . 7932 2] 88| 14 . 8116 31 24976 1.5
Large Fishpond - 00 . 0.0 © 198 0.1 196 00
Subtots] a2 12| ems| s | cest2| a2 os72| s
Total - 6359318 1000 | 734170 | 1000 | 278282 | 1000 164839.0 | 100.0

Source : Land Cover Map {1894), MACRES
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(2)  Middle zone

The forested land use account for the biggest La_nd use category of 53% in

this zone. Agriculture land is the second biggest Land use conlributing 28%
of the zone. A big stretch of rubber plantation is located at Hulu Langal. The
urban area contributes to 15% of the zone. Most of these areas are located
at peripheral of Kuala Lumpur such as Ampang and Cheras.

{3) . Southern zone

Agriculture is the biggest Land use category in this zone, accounting 47% of
the zoné. The major crops are oil palm and rubber. The urban area covers
29% of the zone strelching from Cheras lowards Kajang and further
southwards to Bangi.

idantification of Environmentally Sensitive Areas

The environmentally sensitive areas in this Study Area are waler catchment areas, waler
intake points, reservoirs, high-risk erosion areas, forest reserves, virgin jungle recreational
parks, wildlife reserves, squalters, Orang Asli setllements, monuments and archaeclogical
sites and universities. The location of sensitive areas in the Study Area are shown in Figure

- 6-2.

A

Physical Environment

(M)

Waler Catchment Area

There are five water catchment areas identified in the Study Area. Two of them are
situaled in Sg. Langat while the rest are located in Sg. Balu, Sg. Ketang and Sg.
Ampang.

2

Walar Intake Poinis

The eleven water inlake points in the Study Area are situated in Sg. Langal, Sg.
Batu and Sg. Kelang.

(3}

Reservoir

There are also four reservoirs in the Study Area. Two of them are localed in Sg.

Langat while the other two are localed in Sg. Batu and Sg. Kelang.

Biological Environment

There are eleven forest reserves, four virgin jungle forest reserves, six recreational
parks and two wildlife reserves situaled in the Study Area.

8-& -
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~ LOCATION OF SENSITIVE SITES IN THE STUDY AREA

fOREST RESERVE

1 Ramtau Panjang
2 Batang Kali

3 Serendah

4  Kanching

SIA]  Bukit Lagong {Extended)
6{A)  Hulu Gombak (Extended)
7 Ampang

8(Ny  Bukit Sungai Puteh (Nodth)
8(5} . Bukit Sungai Puteh {South)
9(A) - Hulu Langat {Extended)

10 Sungailalang

11 Sungaijeloh

12 Air Hitam

13 Bangi .

14 Kuala Langat (North)

VIRGIN JUNGLE FOREST RESERVE

Bukit Lagong
Hulu Gombak
Hulu Langat
Sungai Lalang

Do At B

WATER INTAKE POINT J

Sg. Batang Kati
$g. Gombak
Sg. Rumput
$g. Batu

Sg. Kelang -
. Ampang
Sg. Ampang
$g. Gzhal
5g. Langat
Sg. Langat

. Beranang
. Langat

__, .
iy
="

- -
F -
LA A
oo w

RESERVOIR

t  BatuDam

2 Kelang Gate Dam’
3 Sg. langatDam
4 Semenyih Dam

FOREST SANCTUARY
FOR WILOLIFE

1 Templer Park
2 Kelang Gate

ORANG ASLESETTLEMENT

HULY SELANGOR DISTRICT

1 Kg. Bukit Manchong
2 ¢ Kg. Gurney '
3 - Kg. Melaka Secendah

MBAK O] T
4 . Kg. Hulu Kuyang
5 Kg.5g. Tua
& Pusat Pembangunan Orang’
Asli (Hosp}

7 Kg. Batu 16, Gombak
8 Kg HuluKelang =
LANGAT DISTRICT
3  Kg. Dunglai Bary
10 Kg. Kuafa Pansun
11 Kg. Padang/Perdik -
12 Kg. Sg. Lui
13 Kg. Gabai
t4 Kg. Genling Peras
15 Kg. 5g. Lalang
16 Kg. Kachau
17 Kg. Beroga

PETALING DISTRICT

18. Kg. 5g. Rasau Hulu
19 Kg. Sg. Rasau

- SEPANG DISTRICT

20 Kg. Bukit 82ja

a. - Kemajuan Tanah Sungai
Lafang Orang Asli (FELCRA)

b. SakaiReserve

SQUATTER SETTLEMENT J

HULU SELANGOR DISTRICT

Mukim Houle Yam

Holu Yam Baru
Hulu Kalong
Kg. $g- Chik
Kg. Cuingy

Ch W N -

67

Mukim s ereadah

Maccau Street
Kg. Melaka

Kg. Tok Pinanag
Kg. $g. Choh

0 S n

GOMBAK DISTRICT

Mukim Rawang

9  Rawang Tin

10 Kg. Rajah

1t Br. 18 &Bt. 19

12 Kg. Kenanga, Bt. 17
13 Bt 16 Rawang

Mukim Bag.g

14 Desa Aman, B 11
15 FR! Kepong

16 Sefayang Tin

17 Lembah Selayang
18 Sedi Cendana

19 Jalan Be. 50, Sefayang Baru
20  Seri Wira Damai

21 Seri Temenggung
22 Selayang Bahagia
23 fatan Besar Selayang Baru
24 Kg. Mahkota

.25 JalanSg. Tua

26 ¥g. Nakhoda

27 Kg Bendahara
.28 Kg. Bahlera .

29 Kebun Sireh

30 Kg. Kannesion

31 Kg. Baru Batu Caves
32 Kg. Melayu Batu Caves
33 tembah lndah

34 Kg. Laksamana

15 Airleinih

36 Kg Jaya

37 Kg. Laksamana faya
38 Bukit Perwira

3% Kg. Benggali

40 Kg. Sentosa

41 Seii Gombak tndah

- 42 Gombak Jaya

43 Taman Selasi

44 Kok Doh il

45 Lembazh Mutiara

46 Lerong Muhibbah



KLORR MAIN VOLUME . CHAPIER 6

LOCATION OF SENSITIVE SITES IN THE STUDY AREA

Mukim Selapak

47 Kg. Tengah, Gombak
48  Kg. Desa Mukmi
49 Bt 10-12, Gombak

tukim Hulu Kelang

50 5g.Kelang
51 Suk Hulu Kefang
52 Batu 8 C
53 Bukil Permai

54 Kg. Kemeseh

55. 8Bukit Baru

56 8ukit Baru

57 Kg. Pasir Tambahan'
58 Lembah Keramat
59  Kg. Selamat

60 Kg. Berembang
61  Kuali-Ampang
62 Ampang Jaya

HULU LANGAT DISTRICT -
Mukim Ampang

631 Kg. Seri Melor
.64 Kg. Pandan Jaya

65 Kg. Baru Ampang

66 Kg. Seri Ampang

67 Kg. Tengah =
68 TYaman Risab Rida

69 Kg. Lembah Jaya Ulama
70 Kg. Ampang Indah

71 Kg. Ampang Campuran -

72 Kg. Tasik Permai
73 Kg. Tasik Campuran
- 74 Kg. Cheras Bary

Mukio Cheras

75 Kg Taman Nasir
76 Kg. Sg. Raya

77 Kg. Baru Balakong
78 g indah

79 Kg. Lombong

Mukim Semenyih

80 Kg. Sg. Pening -
81 Kg. Jalan Sg. Lalang
82 Baw3 .
83 Kg. Baru Tarun

Mukim Kajang

84 Kg. Masjid Bangi
85  Kg Teras Jernang
&6 Kg. 5g Tangkas
87  Sg.Ramal

88 Kg. Sg Chua
82  S5g Kantan’

- PETAUNG DISTRICT -

Mukirn Petaling

90 Kg. Serdang Lama

9t Bel. Klinik Serdang

92 Kg. Taman Aman

93 Kg. Serdang Jaya

94 - Lombong Sungai Besi

95 Simpanan Sg. Kiyoh

96 Batu 14 Puchong '
97 Kg. Tun Razak
. 98 Kg. Bersaly .

99 | Kg. Kenangan

100 . Kg. Seri Puchong
101 Kg. Pulas

SEPANG DISTRICT

Mukim Dengkil

102 Kg. Tanah Liat

RECREATIONAL AREA ~

1 - Kanching Forest Reserve Recrealion

Park

Templer Park
Mimaland
8atu Caves
Natioantal Zoo

B - . RNy PR Y

. Park
7 Sungai Lalang Forest
Rercation Park

'8 Sungai Chonghak Recreation Park

Arnpang Forest Reserve Recreation

LMONUMENI OR ARCHAEOLOGY SITE - J

1 Batu Caves

2 Bukit Melawati, Ulu Kelang

3 Bukil Piaty, Jenderam Hilir

I UNIVERSITY

1 University Pertanian Malaysia
2 Universily Kebangsaan Malaysia
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C.  Sociological Environment
The two main aspects in the sociological environment that need to be hlghhghied are
the squatters and Orang Asli sell!ements

4)] Squalter Areas

There are a total of 129 squalier seltlements in the Study Area, most of them are
located in the District of Gombak, Hulu Langat and Pelaling. Based on the data
obtained, industrial and agricullural squalters conslitute 2.8% (609) while dwellings -
~amounted to 97.2% (21,189). Squatters localed in lhe Study Area are malnly
1 snluated near big towns due to migration from out of town areas

(2) Orang Asli Settlements

- Among Orang Asliin the Sludy Area 93% of them belong lo the Temuan sub-iribe,
with a total population of 4,776. Hulu Selangor District has the highest population

. of 1,526 followed by Hulu Langat District wnh 1,132. There are a iolat of 35 Orang
Asli kampungs in the Siudy Area. '

(3)  Others

There are also three monumental s:tes |denuf ed within lhe Study Area, whereas ﬁve
archaeologlcal areas are found in Bukit Melawati and Hulu Kiang.

6.3 _ Potential Environmental Impacts and Assessment
6.3.1 ldentification of Polentiai Environmenta! lrhpacls

Various achwlses wull be carried out during the mvesllgal:on construction and operational
phases of the Project,. These aclivities will have a potenlially significant impact on the
natura: as well as social environmént.

The achvmes mvolved in the pre-implernentation phase are grdund inspection, geotechnical
and soil investigation, and sociological survey. These activities will not cause any s:gmﬁcanl '
negalwe impact to the enwronment '

Activities in the development and constriiction phase of the Project will significanily affect
the existing environment, especially soil erosion generaied from aclivities such as site
c!earmg and earihwork. _

- The major |mpacl of the operationa! phase of the KLORR is the improvement of traffic flow.
Existing road users will be able to avoid traffic congestion in the Kuala Lumpur region and’
“save lime by shortening of the traveling distance. The highway will provide better
- accessibility and linkage between the new development areas in the outskirts of Kuala
~.. Lumpur, such as the PERODUA project in the northern parl and Pulra Jaya in the southern
part. Besides, economic aclivities in the area should increase significanily, There will also
be an increase in employment opporiunities and business aclivities. Therefore, with the
increase of hurman activity and traffic volume in the area, noise and air polivtion will rise.
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Table 6-2 : Malrix of the Potential Impacts which may arise from the Project Development
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~ Spill-over projects are hoped lo be initiated by the proposed developmenl. Thess projecis

‘may be urban (commercialindusirial) development, recrealional and residential
davelopment. In other words, new townships will be developed. When development starts
to take place, various envirpnmenlal and social changes will follow.

The Project will facilitale new township develo'pment in the Project corridor. This will
enhance economic growth In the outskirs of Kuata Lumpur as well as increases services
and amenilies for rural folks. :

The proposed alignment of the highway would wind its way through some thickly forested
mountain regions of Malaysia. Therefore, breath-taking scenic views would be offered by
the rich natural surroundings. Such wewmg points would ba good recreational areas for
weary road users. Other scenic spols with a good natural enwronmenlal setling may be
developed into various resorl / tourism spots.

The proposed Project would create new Settiements around any consequential development. -
However, unplanned selttements might result wilh adverse impact due to inadequate
services and amenilies. - Table 6-2 shows a malnx of polenltal consequence whlch may
arisg with the mptemenlatnon of the Pro;ecl

‘ 632 Potential Slgmﬂcant impact
1) lmpacl on the Physmal Enwronment

" The polenlial 31gmf cant consequences on the physical environment include soil
erosion, changes in hydrological regnme water po!Iulqon noise pollution and solid
waste disposal. :

Soil Erosion

There are two types of soil erosion, namely geological erosion and accelerated
erosion.  Geological erosion is a natural process, governed by the action of water,
wind, climate and vegetation and generally the rate is fow. Accelerated erosion is
due to human activities such as land clearing and earthworks. i generally causes
an adverse impact on the environment because of nutrient loss and sediment output.

Soil erosion analysis was carried out for the existing environment. During the
conslruction phase, the high risk erosion areas are mostly in the northern and
eastern sectlion. About 8.5 % of the Project Site is classified as high risk erosion
areas with an erosion rale more than 1000 lonasfhalyr. Figure 6-3 shows an overlay
of the topography with the high risk erosion areas on the proposed routes. In order
to reduce soil erosmn during site clearmg, slopes should be contour cut and turfed
|mmed|ately : '

1mpagt on the S! QQQ Stahility

Landslides normafly occur on soil or highly weathered rocks with increased slress
due to the high angles of slops culting and increasing weight of mass especially after

- 6-11



KLORR MAIN VOLUME » CHAPTER 6§

-a heavy down pour.

If slope culling is paraliel to the dip of the sedimentary strata or schist folialion
(Kenny Hill Formation, Kajang Formation, Dinding and Hawthornden Schist), failures
will happen between beds, and the situation would worsen with the occurrence of
joints. With a proper drainage system, water normally seeps through these joints or
“discontinuities of strata, thus weathering the rock surface, accompanied by the
formation of clay minerals, which act as a lrigger mechanism to sfope failures,

Exposed granite rocks without proper mitigation measures will enhance stope failure
such as rockfall. The angle of slope culting on solid granite without discontinuities
can be as high as 80°, but for granite with joints and fractures, slope angle culs
should be reduced to less than 45° . If culting of granite is impossible under such
circumstances, anchoring, rock bolt, concrete and shotcrete are recommended
(Sower, 1979). .

Hydrology and Flooding

Hydrology of the en\rircnmenl is governed by the distribution of vegetation rainfall
. and evapo-transpiration rale. Any variation in thls dynamlc equrhbnum will cause
changes in the hydro!ogy of the area.

The proposed Pro;ect which involves foresl clearing, construction of erﬁbankments
bridges and tunnels along the stretch would cause short term hydrologacal impacts.
The resulls comd be mannfesled ina vaneiy of ways

W Reducuon in infiltration rate du_e_to Ioss of vegelation cover leading to a.
“reduction in the recharge ability of the water catchment.

D] Increase in surface runoff as a result of land clearing. The removal of -
vegetation cover will increase the surface area subject to surrace runoff and
therefore erosive force.

(i) Removal of vegelatson will result ina reduchon of rainfali mlercepllon whlch

~ would have negative impacls on the availability of water supply at the -
abslraction points. ;

(iv) Blocking of existing streams for bridga conslruction may cause some shorl-
~ term localized flooding at upslream .

v Construclron of tunnels would alier the drainage pattern of ihe area,

For the proposed hlghway this rmpacl will be more severe in the norlhern and middle
seclions where the proposed road atignments pass through the water catchmenl :
areas of Hulu Gombak Forest Reserve and Ampang Forest Reserve

Water Pollution

- Water pollution will be signiﬁcanl during the conslruclion phase. Sedimentation is
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Figure 6-3 : High-risk Erosion Areas Identified in the Study Area
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_ lhe main poliutant. Dunng the construclion phase activities such as site c!eanng_
and earthwork will result in soil erosion and sedimentation of the waterways. The
sediments will impact negatively on the downstream water quality especially where
there are municipal waler intake points or seltiements which depend on the rivers
for their water needs. The increase in suspended solids will raise the cost of lrealing
drinking water at the water intake points. However, this impact will be for shorl-term.

ndiscriminate wasle disposal is another source of water pollution dunng the
construction phase. The waste generaled from various earthwork and land clearing
activities will need to be disposed. If this is not managed appropriately, it will pollute
the bodies of water.. Air poliution will be significant during the construction and
operational phases of the Project. :

. Among all types of air pollulants dust parlictes should be given particular altenhon
during construction phase. Its source is mainly construclion activities and
earthworks. Typical paricle concentration can be as high as 200 ;g/m® if such

“aclivities are carried out withoul proper mitigalion measures in place.

Emission from vehicles would cause substantial air poliution during operational
phase. Tha toxicily of air pollutants vaned accordingly from those of primary fo.
'secondary in nature. .

_For the proposed hlghway, the total suspended solids (TSP) levelis expecled to be

below 200 ng/m®. Asa comparison, (he existing TSP level on Karak Highway is 173
ug!m‘ Wthh is well below the Recommended Malaysian Guidelines.

Noige Pgllutggﬂ

Noise pollution is expected lo be mgmﬁcant durmg the conslructlon and operahonal
phase of the Pro;eci ‘

Table 6-3 :  Noise Pollution, by Different Moving Vehicte

% Contribution to the Noise
Source of Noise ' Light Vehicles - " Heavy Vehicles
Town Upen Road Town Open Road
Air intake inlet, exhaust outiet 15-35 ' 15-50
Exhaust plpe assembly ] 15-30
Engine t:)!ock o ?0 - 30 20-70 40 - Bb
Gear box and transmission 5-30 ' ' : P
P : : 30-80
Cooling fan .
_ _ 10-50
Type-road surface contact 5-10
: : 30-80 ~ 5 20-60
Source Saéni and Stephens, 1586
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During the construclion phase, noise will be generated by activities such as land
clearing, slripping, grading excavation, transportation and mechanical plants. The
impacl by the noise pollution, during the construction phase on the environment, is
dependent on the distance from the source of poliution. As expecled, it decreases
wilh the distance from the noise pollution source.

Traffic noise would be one of the main consequences of this Project in the long run,
It is caused by moving veh:cres :

The estimaled daily no:se level L, (day mghl equwalenl) for each zone of the
highway range from 70 dBA to 73 dBA or specified by WHO's Recommended Noise
Exposure Limils. Therefore the proposed Project would not cause significant
hearing damage as the exposure time is less than 8 hours per day. However,
particular attention should be paid to noise levels during daytime, especially in the
southern zone where the estnmated naoise levels exceed lhe recommended noise
exposure limits. :

Generally, hlgh traffic noise Ievets are expected along the norihern and southern
zones. . This is ma:niy due to high trafﬁc volume along these stretches of the
highway. :

Table 6'-4 : Estimated Daily Leq Levels During the. _Operationa1 Phase

Northern Zone Middle Zone o Southesn Zone

L,,Levels .
{dBA) ' A2, B2/ A2 | A3B3 | A3B3BI | C3
Al- | BUCT | TA2B2 | B2 c2 T A3 83Cy¥ B3C3/
‘ j . . : | AIB3C3 | A3B3C3 | A3B3C3
Daytime 7543 | 75862 7337 74.86 77.11 ?7:.83~ 7713 76.98

Night-ime 67.64 67.84 65.59 67.08 | 69.32 69.60 69.35 . B9.17

Average 7154 | 7173 | 6948 | 7097 | 7322 | 7349 73.24 73.07
Daily Traffic | 23,800 | 25,000 14,900 | 21,000 | 35200 | 37,500 | 35400 | 34,000

Voiume

Solid Waste Dispos

,Sohd was!e disposal would nol be an important issue if proper disposal areas were
|dent|f ed for lhe purpose

(2} lmpa_c!s on the Biological Environment |

Under the National Forest Policy, the forest reserves are gazetted as permanent
forest estales. Depending on their use, parls of the reserves can be gazelied for
different purposes: soil and water conservation, water catchment areas, sustainable
. timber and other forest produce, balancing the ecosystem, preventing soif erosion,
moderating the harmful effects of droughts and lorrential rains (which can result in
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‘crop flooding and failures), research, recreation and education. The continued
supply of water to reservoirs and hydro-electric dams 1o a great extent is dependent
on the protective roles the forests in conserving the land surface surrounding the
dams. The foresied land is also the nalural habitat for diverse animal wildlife
including birds. Currently, sections of Ampang FR, Hulu Gombak FR, Hulu Langat
FR, Kanching F.R and Sg. Lalang have been designated as water calchment areas.
Many of these forests still harbour rare and endangered plant and animal species.

Any dislurbances on foresl reserves would deﬁnltely affect their wlal roles.

The development during ihe consiruction phase will have a negative effect on the
flora and fauna in the Project area and its vicinity. The construction of roads in new
areas, especially through forest reserves would open up néw economic potential for
logging as well as oiher developments, which may adversely affect the exrsllng
s!alus of the foresl and its inhabitants.

: Imgagi on Fg[ggl Vegetation

During the construclion phase, sile clearing, trimming of slopes and other earthwork

will result in the removal and destruction of vegetation along the road alignment. On

siles that have been cleared of vegetation, secondary growth will appear. This

normally include common secondary plant species comprising various grasses,

Melastoma, Macaranga, Mallalos elc. Clearance of the !oresl wail cause a s:gmf‘ cant
impact d:rectly orindirectly on the environment.

Direct impact on the environment includes :
() Perménenl loss of good hill dipterocarp forests -

This wit be significant as the pro;ecl area traverses hill dlpterocarp forests.
The forest areas affected will be greater in the Northern and Middle zones -
compared with those in the southern zones. Neveriheless, the area lo be
cleared will be small as the width of road will be 20 m. Therefore, in terms

- of quantity, the number of trees to be felled will be few, if Ihey are cut
selechvely ‘ : o )

(b) Permanent loss of genetic resources or species of scientific interest
Along with the loss of forest is the loss of genetic resourcas found within the
forest. The forest traversed by the proposed roules conlains a large number
of species. ‘ -
(€) Disturbance of _ecologi:cally sensilive areaé
Areas such as the quartz ridge at the Klang Gates and somé timeslone hills
ara sensilive areas with unique vegetation. If disturbed this vegetation will be

perman'enlly lost. Route A will skim through south of the quariz ridge.

lndlrecl impact from the loss of forest will create a pattern of delenoratlon on tha
exnslmg enwronmenl due to the dusrupuon of the vital roles played by the foresls
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Indirect impact includes:
(3)  Loss of wildlife habitat

The forest is the home for wildlife. A high population of various fauna is
harbored in the forests including those which are endangered or protected.
The animals depend a lot on the forest as it is their habital. Due to a delicate
and complex ecosyslem in existence, any removal of forest causes loss of
habilat for wildlife. This is especially true in the sancluariss. There are two.
wildlife sanctuaries located in the impact Area, i.e., Templer’s Park in’
_Northern zone and Klang Gales in the Middle zone.

(b) ~ Ecosion due to removal ofvegetation cover |

A direct effect of forest removal is soil eresion. The clearance of vegetation
cover will expose land to various erosive agents, espacially water. Soil
erosion wifl then occur. A few parts in the Hulu Gombak Forest Reserve have -
been gazelled as the Soil Proteclion Forests so that a tunnel can be built to
minimize culting and therefore minimizing the risk of erosion,

{c) - Change in hydrology regime

Forest cover plays a major role in maintaining the hydrology regime. Loss of
forest cover will increase surface runoff due to the lowered infiltiafion rate.
Increased surface runoff increases the possibility of floods. Al three
proposed routes will pass through many of the forest reserves which are
gazetied as waler catchment areas. Neverlheless, as the cleared working

~ area will not be large, the :mpaci will be mimmal

~The subsequenl developmeni that will occur in tandem with the proposed
_Project will aggravale the above mentioned consequences. Therefore,
controiled development is necessary

fm"gagt on Faung ‘

As menlloned abova, the forest is home to wildlife. The forest reserves traversed .
by the proposed roules is home to many species of endangered and rare birds and
_animals. The main |mpact on fauna W|!l be loss of habilal

.Ciearance of vegetahon for hlghway conslructlon will drive mos! of the wildlife
species furlher into the forest, mc!udmg forest edge browsers such as cadgmg, rusa
and peranduk ‘

During the forest clearance, sorne large mammals (ngers IeOpards lapnrs and w:rd
~ boars) may move fo olhér forests and may encroach into the neighbouring
ecosyslems. They may face death due to inler-species compelstlon for established -
territories. Smaller mammals (rals, squirrels), replites and amphibians may face
dealh earlier during foresl clearance. The reduction in lheir numbers is significant
even though a relatively small area is affecled. ' 8ird life will also be adversely
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affected except for aerial feeding species such as swifts and swaliows and lhe
occasional bare soif feeders such as pipits and mynahs.

'Waterways will be polluted by siit/clay from the road construction as bridges will be

constructed over the rivers. The bare soil and its compaction wili cause more
surface runoff leading to more severe erosion of the river banks. The sediment load
and turbidity of the river will increase, thus affecling the fish and other aqualic life -
adversely (especially in sleep areas). Heavily silted rivers will affect respiration of |
adult and tarvae fish and aquatic insects and also reduce their breedmg capacuy
The effects are expected fo be temporary

Many of the existing forest reserves will be accessible after the completion of the
highway. The forests will therefore be exposed (o Ioggmg and hunting activities.
The flora and fauna will again be threatened.

Soclo-Economic Environ menl

Afl’gg!gd Human Setllement/Community

Table 6-5 : Affected Human Settiement in the lmp_ac:l Area

: Relocatlon of Populatlon

Section : “Human settlements impact
At 1 Kg Melaka {Orang Ast) - 0.3km away Public Safety
BiC1 S New housing estale south of Batu Oam | Air & Noise, Public Safety Spéit of
o ' o community, Relocation
AIA2B2 Rg Padan'glPerdik {Orang Asfi) - 0.5km Air & Noi’se, Public Safety
- away Pekan Bl Lapan Belas, : ‘
B2/A2B2 Taman Melawati Alr & Noiss, Public Safety -
_ Kg Rantal Panjang Splt of Community, Relocation -
cz2 Taman Melawati, Kg Kenesabh, Air & MNoise, ' :
Kemesah Height, Kg Muhibbah, Public Safety Spiit of communﬂy
Lembah Jaya Selatan in Ampang Area Relocation - Minimal lmpact :
AIBHAIAIBICI - e
A3B3/B3/B3C3 Bandar Baru Bangi Minimal Impact
A3B3C3 . ' ]
C3/B3C3/A3BIC3 | Pekan Sg Chua Air & Noise, Public Safety Spit of
: communily, Relocation

‘Relocation of people is a major impact. Many of the alfecled households may be
‘relocated in order to make way for the Project. It was found from the sociological

survey that the affected squaiter popuiauon generaiiy agree lo

refocation if
compensatlon is reasonable. '

Public Nuisance
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Poputalion resadlng near the highway will be affected by an increase in air and noise
pollution as a result of higher traffic volume along the highway. Long exposure to
these pollulanls would cause various negalwq health effects,

{c) Public Safety

The poputation in the vicinity of the Project would face various safely problems.
During the conslruction phase, the tranquility and peace in the area would be
disturbed by the immigralion of workers {some of them may be foreign workers).
Traffic safety will be a major problem during the operational phase. Road crossings
and road accidents along highway may d&recliy or mdarectly affect the safely of
people living in the area. . .

| (d)  Splitof Communiiy

This problem may arise when the road alignment {raverses through human
settlements. Communication difficuilies in the bisecled sstliements may arise.

Land use

The proposed Ring Road, which ha's an average length of 80 km and 20 r in width would
not have significant impacl on the land use pattern there. This impact would be neghglble
as the Project covers only about 0.32-0.34 % of the Impact Area.:

Overall, the Project covers an area of about 1.53 - 1.83km2. It lraverses several slretches
of forested land, rubber and ol palm p!anlahon horticultural land, mining land and some
assoc:aied urban areas.

. The resulling urbamzalzon of the wcnn:ly will cause sugmrcant changes on !and use,
especially for agricultural and fores! tand at present. This phenomenon is verified by the
emergence of varibus new townships along the North- South Expressway. The land value
of the ad;acenl land parcels will be apprecnaled in tandem. :

ngmess and Emgloyment Opporl

!n the long term,- the Project will furlher promote more business and employment
opportunities in Kuala Lumpur, the Klang Valley and its catchment. The enhanced business
environment would take place both during the construction and operational phases.

affi pac
The construction of the highway will affect the traffic pattem of the surrounding region. The -

“high traffic volume In central Kuala Lumpur is expecled to be dispersed through the KLORR.
Thus, the traffic congestion in the city centre would be reduced. :
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PEIA Repod and DOE Comments

The PEIA repon was submllted to the DOE (Depariment of Environment) and discussed in
the EIA Commitlee meeling. The Commiittee basically approved the PEIA report. However,
some sensitive issues were commented. They are :

i} Detail geological and geotechnical study are required in the mountainous areas
“identified as prone to high risk soil erosions and slope failures. .

'ii)' " Land developments shou!d follow the DeveTopment Guidelines for the hllly areas

prepared by Town and Counh’y Plannmg Departmenl

1] Thepro;ect |mp1emen!aiuon may cause soil erosion followed by some short-term
localized flooding at the upsiream of existing stream.

iv) -~ The proposed highway will pass through five foresi reserves and park areas namely
Bkt. Lagong, Kanching, Hulu Gombak, Ampang, Hulu Langat and Templer Park. The
indirecl impacts of the loss of foresi will create a chain of deterioration on the
existing environment, especially flora and fauna, due to the disruplion of vital role
played by the forests. An aclion plan 1o preserve the flora and fauna should be -
prepared.

v) The proposed read alignment passes through the water calchment areas namely
Sungai Gahat, Sungai Langal{2), Sungai Batu and Sungai Klang and crosses some
rivers and streams where there are municipal water intake points. Proper mitigation
measures including monitoring system should be prepared. :

vi) The project implementation will involve relocation and resettlement of the people
including Orang Asli. The resettlement should be done with the related authorities.,

vii) Vibration generated by the tunneling work will affect the slabilization of struclures
such as Balu Dam and other surrounding buildings. = Delail impacts and
countermeasures should be examined and prepared.

These issues are laken into account in the preliminary engineering design for the optimum
alignment discussed in the Chapter 8.

{ntroduction of tunnels and bridges can reduce the negative impacls on the forest reserves
and water calchment areas and also minimize lhe effects lo the flora and fauna as well as
soil erosion and slope failures in lhe mouniainous sections.

For the open cul sections in the moun!alnous ierra'n harmomzalton wnth nalural
environment will be given a special atienhon

Although the preliminary engineering sludy is conducted based on the environmental
considerations, some sensitive issues will require a delail sludy on the detail engineering
stage, such as the detail geological and geotechnical study for the slope stability and tunnel
construction method, elc. :
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