


AONIOY NOILVHILCOD TWMNOILYNYILNG Nvdvl

SASATY FO AUSWSDIRTUZ  [ono o SNANI HORLIH WM
40 VISAYTV 40 LNIWNYIAOD THL

FUILY I NINHSITEYLST NO AGNLS 3HL

LINM DNINNYId OINONODH

{ goey FIvos ) e
JHATY HVIHN HHAV

wge,

~ ” .

we'ze TR
{ SEVAX § ) WNOLS Wi &
{ s¥vax oot ) ﬁd&h JCIVR

gL WY EE

WEC “EgE

TANISEY HEATd 9069
{ o0Z:1 TIVDS )

———

- TaAIE NVINAE Luvd

wo's

( SEvVEA © ) WEbIS TVILRU -
Amﬁmwg:JmoE JOIVH ©

weoes TH

)
_
“
e .em...m ﬁ . ™o - WGET i tEpg

wege wgge me2'g
HATNESHY TIAE @poF

g9'¢ {"B1

- 130 -



Fig.15.6.9

CETALS OF CASCADE

WOY TD SCALE

300mm BLOCK DRAIN N 600 mm LENGTH 378 mm BLOCK DRAMN W 600 mm LENGTH 480 mm_ BLOCK DRAIN IN 600 mm LENGTH $00 min_ BLOCK _DRAIN 1N 600mn_LENGTH

[T TT RN RT3 1 BCALE «+ LB 1 CBCALE o+ s W}

EECALE 11 :H0)

0 mm 0 WIEPHOLES TO B OF

GATED EARTRENWARE MFES FATTED
WITH BIOTEXFILE FILTER BB AT
FOm C/C wiTH 300 s 300 1 300 FRLTER
BACKI (DONIATHIG OF 50 ECTED
AGSREGATE RANGHE FROM 4Cmm = THrm

WALL WniGHT (W

2

530

BLOCK DRAIN  TYPICAL CROSS  SECTIONS

15CALL » [+ 201

THE STUDY ONOESTABUSHMENT TITLE
THE GOVERNMENT OF MALAYSIA | 1iGH TECHNOLOGY AND ELECTRONIC
JA.PAN-lNTERNA“ONN. GCOOPEAATION AGENCY

ECONOMIC PLANNING UNIT

- 131 -







ASNEDY NOLLVESIO0D TYNCILYNEILNI zE,%H

UB]q SUIp[ing IOUBUSUIEIA Wevd TWIHLSNONI HOZL-H WITNY
: 40
L) INIWHSIEVAST NO AGNLS FHL

LINA DNINNY ] JIWONOD3
YISAYIYIA SO INIWNGIACD 3HL

002 : ) = WIS

NOLLYAZTZ 1437

9.9._9
o

AWM LYo
o) 0%
o801 00-0 79 oo.0 &7
Forddo
o -
LYW %I ﬂ..n B.Lm
o 200~ 00-0 % 000t |
AdOvyoay  Udevuols [ wanounr H
=L & |..__HI[ =3
WM IV
IOUNRIC HILIG MBJO - ! .Tooon e e .
i [ : I | 13
AwU‘oooe M ooC% Iy Gooe _ o00Y o.

01°9°¢ D14

 —

®

[+]0}:4

1= WIS

NOILVAZTE  LNO¥Ad

@

Y @ ©

ﬁ [Ieh1 Y

m

[<]eT2}]

m [oXeTe]-} — Q00r Jw

J|
=1

[

I

Eaaian

[

-y
W

- 002t 2 ANY0S

NVTd HOCTd ONNOY9

00~

Houdy Sonvulig F

tuunmﬂnn.iﬁﬂ.ﬂnd.ﬁﬁy =

[ WR0I G DAL A00DG NMOG

JLIHONOD Nv3IT

- 132 -



zepno

B3 BOTTON WIGTH OF DRAIN N MILLIHETAES
0 3 GRADIENT OF DRAIN

H & HYDRAULIC OEFTH IN BALLIKETAEN

L 1 LERGTH OF CASCADE UROP IH MILLIKETRED
D * CASCADE DAOP W MILLIMETRZS

.
----- He 40 08470 m oo

E3s 93 740-3T ™

l 1

BCALE ;- \ VIiP
YERT 1 TG 100 : ELEV 0 43-0m
HARL 1 TO 1000 . CH=2730m
: H Le =&0m
i . X »44.84
' i
35 : [, 2%
- o Y e _i__ M 1320 G« & 100
Ams om0 Baizeo G omraame . . 0 100 .
L] o i o L3 o o 5 & P! - » > © & - > - L P
5 5 1 3 > a o o ' o g o 3 N o o w P = o - 1
CHAINAGE IN METRE g i $20f F B O§ § 5 3 EOEOEOROE ofORON
5 g = & g 2% gz 2 3% & & % 8 $ I 8% & %8 F B %
PROPOSED ROAD LEVEL | * ® k] i 5 T - - e b T
k4 ¥ ¥ ¥ 9 0§ 9 9 £ ¢ $ I ¥ ¥ ¥ ¥ ¥ ¥y ¥.3
EXISTING GROUND LEVEL k o oo e o a = = " a M en  x - me w4 ce o mo @ @ en v o
ol - d $% ¥ 79 T ¥ 3 3 I ¥ $% ¥ 3 E I 2F_F 3 8%y % 5 4
SUPER-ELEVATION
a
. o
LHS DRAIN I.L. ¢ H
. Lcd d
3 g
RHS DRAIN I.L. H ¢

ROAD

Al

Fig.]5.6.11

THE GOVERNMENT OF MALAYSIA

THE STUDY ONOESTABLESHMENT

HIGH TECHNOLOGY AND ELECTROMIC
INDUSTRIAL ESTATE IN KULIM

ECONOMIC PLANNING UNIT

JAPAN INTERNATIONAL COCPERATION AGENCY

TITLE
Profile of Drainage

(1)

- 133 -



LEGE RO

BCALE : -
YEAT 3§ TO 100
HOA1 § TO GGG

LH3 DRAIN

VAL

ELEY = 34.00m

CH = 2100m

Fig.| 5.6.12

e 1320, G230

L 290

D 100

EOTTOM WOTH OF DRAIM # MILLINETAES

SAAHENT OF ORAIR

HYORAULIC DEPTH IN MILLIMETREY
LEHGTH OF CADCADY DROF IN R LHIETAESR
CASCADY DRGPF M MILLIMETRES

- B 1300 a. -
RS DRAIN $ 800 , Hz ITO, LaTagy | B:laoof, HINTO, 6+1:i8¢, L* 13360, D=0 B3 1200 , Halo80 ., @rl:HMg, LrMd3s0, D=100
: ! :
: : ! i
R N T L N A T A R T T T O T T aA e e | ° : = = 9
» : v - 1 v + ~ > V9. ] ~ : 1 g ~ - o o o o g n- o - o i & o e
caINacE TN METRE B & % § § § § % f§ § f g 8 § 5 3z 8§ ; §ggo& ro%o§g § fF & g
: - - - = = - - - o o Q n = -
proPOSEO RoAD LEveL f 3 £ & 3 % 8 3 % 8 § § 5 & & ¢ 8 ¥ % ¥ 3 & § % § § 3 = § b 5 ?} & 3
- B8 S 3 3 3 7.3 8 ] & B ] ' 2 F 3 ) Z__S_ B 3 3 2 B 2 2 3 / 3 b & ]

5 . V »o o = o o o o o ™ L o Y @ ae o - < Ll @ @ © < o
smesoNolSRL 5 33 3 3 g3 P P FoFidoGoFio¢ W iiiois N S SN S B S RN TR SN SR
SUPER-ELEVATION

Es
LHS DRAIN I.L. M : o
P . 3 ¢
AHS BRAIN I.L. N t a 3
it i .
ROAD A}
o e s
THE STUDY ON ESTASLISHMENT  Tririe

THE GOVERNMENT OF MALAYSIA

ECONOMIC PLANNING UNIT

HIGH TECHNOLOGY AND ELECTRONIC
INDUSTRIAL ESTATE IN KULIM

JAPAN INTERNATIONAL COCPERATION AGENCY

Profile of Drainage

(2)

- 134 -



Fig.|5.6.13

b
v

;

R » 270 m /

A s 138072

Ls 2 852 Q7

[T

H o+ 41582 aim

E v wpyoom
fof o

v D peo 7

Az

R
Faow A
=
P L D e

PR S,

=

e e
L

Iy
Y Rextn

#

~ T 5" T O0GT [ oW2 0T T %] 16-22 | 6002
! \ Q
v , , .
_ul. rercost | wootoei  3§8
LUF o'sen | 120°58 o't
' ba 2oot | sac 62 0" 0F]
. m_ g 0" 0E}
# / . =1 H .
. . i o 00507 | L5668 o 53
%_ // / _ m ) 0!
wl
- : P . 0L
3 _ m_ - e cees | sziveaf D43
M L_ - o e
1 H
! L o 52 | €60°82{ @' RR|
L -
. “
: N - 2o | Tere v
, o ®
¥ v -
— m boole b .u 00087 | 2P 9 bE
H i - ]
3 -
2 % H S BLE | 61 e 1753
e K
2 g -
%, eaNN~ FO'ReLE | 300 R 1sd|
K [&aos § 8
0 E mxr o o =
5 € & - N , . .
oeo ,wume M R AN S
7% : :4; 1 i
Q?Wo : #
R ‘ 0 0GL3 | P8L LR vl rlopEel 0T G2 o
F N R 2 gal
EH cp.un
woe borcees | zeeen]  aen
Fe'sec | 2ee'ed]  8'vad
barzrer | reec i onsy
R
m u!.l11|Ll|N - _ - et Q00T | 0687 05 £9-52 4 LS
m \_ . ; czoor | ces ez v ose
.. ! !
=% i : |
£ mu i OCRI9% | BOCON R
m x.-w. | b 292
g3 \ . 52097 | zat-ea 3.3
ir : m
N H H
R ya J. ik ~——0° 06T | 082 B 99X
\ i m 02 o
/ ‘ Mo Ledt | LeeteR e za [
O
| . 144
e . [T+
\ | ho'seeti mr'ad  §RA
)
3 S218T | 245 B 282y
i 8o
i W ; |
S I e e - e - 0008 | GLS° BN rEN
_ \ ¥ 3
; - 2] vosst | eored 66
f n 0 of]
=] [N
2 9450 | S80 B €08
N beoesst | oscoay  oroed
4% '
!
. 3
. ﬁ e R b dorogsr | osarsa 23E
‘ \ _
H i | £eEst] 0616 B
S - T
i : = * cotgt | o2eey  6'1E
1 ! o' 2g
H :
;
o L s e -0 006T | 00P B 026
| ;
1
;
_ : 20t | SEQBM 026
” i “
| o sl
, |
RPN (50 SR + 0 0Sri{ OrgEM 0T
1
i
' [-3F-)
\ a. pooowi ) aczroel ame Xt s geeuz
L
o
TR gl &
% w 2 o]
BE g m - ] o. 2
. w 4 S : :
Lo x 2 2 = 4 -
“EE = S & < [ -
m = = & = > | =
W =] Q o [ =
&} w = w =< oY
- 1) =t ] o @
z =] = = c.| &
=] o (4] w
< f=} -t a. N [%s]
T & b =] = =
5] o I ] 3 T

B v BOTTCM WITH OF DRUN H MLLEETRES

4 " GRIDENT OF DRAN

H 7 HYDRAMIC DIFTH it MELLPETRES
Lo LEMITH OF CABCAM OROP N KXLLIWKTRES
D v CAICADE ORGP 1M MLUMETAYS

LEREMD »

TTLE

Profile of Drainage

(3)

THE STUDY ON ESTABLISHMENT

QF

INDUSTRIAL ESTATE IN KULIM
JAPAN INTERANATIONAL COCPERATION AGENCY

THE GOVERNMENT OF MALAYSIA | HIGH TECHNOLOGY AND ELECTRONIC

ECONOMIC PLANNING UNIT

- 135 -



o
H
i

vip
ELEY =@ 3|1 40m
CH. = [250.0m
Le = 190 m

K = j10.13

Fig.1 5.6.14

SCALE ,7——5&-/:__,_——;:—‘”:»__—— .
t ‘ i —_— C— ]
YEAT 1 TO 100 : : | —
HORL 1 1O 000 i i —]
: ; H
[AYP PPV IV — L Lo B NV, [ . : Qo1 200 e e e (B R0 ’ o MTmo . ga1:je0  Lzaeso  Gr o0
H ’ 1
25 o S : IL e — 25}
3 H h
e ORAN b e e By, e We nag i : 0: 20 : H _{wsomg @ #ce | Cmemoe |, . memeo  _ fe@siiwe . _ .
; | ! Q= 1m0
; i ! : i
3 o Z > 3 3 3 4 3 = s & & = 5 < 2 8 o & % ? 2 g 2 > =
CHAINAGE IN METRE 3 ] £ E £ g g £ g g ] g g g g g g g g8 g 8% g g 3 ] § §: g
- - i3 ) 3 - ™~ - o ~ 3 -] - 3 e
PAGPOSED ROAD LEVEL g & 2 § i L 8 § & 3 2 8 2 2 5 & & g % 85 8 a g 4 E: § g
8 Z 2 £ % 2 ] i & P & b 7 a z 3 b b 7 33 b 3 T 3 3 3 8
' EXISTING GROUND LEVEL e © o to ac " a o = °e @ o e W e . © @ @ e = o ~ - - oo 2 @ o a2 e ° e <
- - EE g 8 ik 2% E @ 3 g 3 A% 2% 2_ 5 & b 3 g S B % 2 b 2 F__FHER % b £ 83 B b 7 2 b
SUPER-ELEVATION
LH5 DRAIN I.L = -4 s
— |8 2 &
) v = & |
AHS ORAIN I.L. g 5; ; 3
LEGEMD - .
B s WOTTOM WIOTH OF ORAIR 3N MILUIETRES
e ROAD_AL
® s HYDRSULIC DEPTH H WRLIUGETRES
L = LENSTH OF CASGADE DROP |H MHLUMETRER
D+ CASCADY DROP W MULLIMETHEA
THE STUDY ON ESTABLISHMENT TiT
OF \TLE

THE GOVERNMENT OF MALAYSIA

ECONOMIC PLANNING UNIT

HIGH  TECHNOLOGY AND ELECTRONIC
INDUSTRIAL ESTATE IN KULIM

JAPAN INTEANATIONAL COOPERAYION AGENCY

Profile of Drainage

(4)

- 136 -




S &
3 N VIP 3
3 ~. ah ELEV © 30-25m &
¢ N cH =3%0m

Le »200m
K =104.32

30 - . . - o e - . P ——

et \
e i ===
_.—-—-—'-———"'""-M
. B g et
et Ml - i
. - i
! H
- ; ; 25 |
i
! i
BCALE ;- i |
YERT § TO 100 H H | ‘
WAL 1 Yo 1000 . _ __nooo DETEMTION FMD . ' ; P paoo |
e —————— 0o TEARS g2 b bolld Pl i , :-::gg |
LHs O bl i i L a2 2160 oo My poo, om0 Lrsuza LI S ; @s oo, b memes . edarsoo o] e e e ’,—_ 2;
20 cf . i RS S — B o e - PR N e
i / 1 r N H l ! i 1
W CRAS i 8000, W1 I1380  A4600mT BX 53900‘, W10, 6911210 La 14830 0s 300 i : B = 2090 M4 1280, 03 120 b e _ I e % 77777 o
i Baiizio Leno00 T mo0mm HOBOX | | N ; i | !
i {o-w00 Qs - 730 i i , ] |
g ’ T = 5 : : : : =g R S A R
CHAINAGE IN METRE g & g # g g8 a g ® § 2 g 3 # 4 g 3 £ 5 g
| 3 2 5 g 3 3 : 3 : " A O
PAOPOSED ROAD LEVEL 5 g 5 3 ; 4 3 Sj s % : 3 g p 5 5 - 3 o s 4
EXISTING GRDU}JD LEYEL ) ° L o @ o o o o = o o n ~ o - w " - o - o w oo o e o - o
- H i 2o 2 = i 2 . < - - - v of o o - Ry o @ u @ r-
e ' 3 § 3 g g § _§g536 gss BB 2 i s 7 g ] i i 8 g i %8 & 3§ §. 5 4
SUPER-ELEYATION
_ B & =
LHS ORAIN T.L. 5 ; & g
2 4 r 3 g
RHS ORAIN 1.1 g g. x B
——
Lo
Br BOTTGH WOTH OF DREST # ML UMETREIS e .
3o SROENT oF T BLAL AL
H v HYDRMAI DEFTH WM HLEMETREZ
L * LEMSTH OF CASCALE CRO™ B ML TRLS
01 GAICADE DACP M WILUMEITAES
THE STUDY ON ESTASLISHMENT
- . OF TITLE
THE GOVERNMENT OF MALAYSIA | HiGH TECHNOLOGY AND ELECTRONIC | profile of Drai
IMDUSTRIAL ESTATE IN KULIM roriie © rainage
ECONCMIC PLANNING UNIT : - .
JARAN INTERNATIONAL COCPERATION AGENCY {(5)

- 137 -




e e e

] Y IS S
e P

e — v

R DUTRave Sy e ISR Sarerentben bl IR T SRR S Sy it PR Re

REDUCED LEVELS {m) .

I

BN i

VEETICAL  © 1100
HOMLEGHTSL - 13000

DATUM {m}

bs 2¢ 25 26 @7 26 F@ 30 3 3 I M 3 3} I
)
i
!
1
|

|

=+ =
g 5 : : ; 3 I A g 3 3 3
CHAINAGE (m) | | ; i : !
o ! : < " i o4 o 5
' n 3 8 2 : A ¥ = i ¥ o 3
DESIGNED GROUND LEVEL (m) - s g i 5 : " s 7 3 g s g
____________ 5 ¥ R ) o 3 I T4 = g : R e
SEWER INVERT LEVEL {ra) N N o £ 2 2 z - z p s s
' n! r-- o = = o ..E = . o
DEPTH TO INVERT LEVEL (m) A b ¥ g N ¥ % oo 5 o &
; ) : TateRn E0A2 | so0na e wer © 800 e VP L 200 we VCF L 300 mmaveR !
+ - " = # RCP_ cF B NOE | B00ma @WCE | 2 i 200w WCF L 30 ve
PIPE LENGTH / DIA, / GRADIENT T T R R e S T R e TS e L
: H ! ! l »| ~ -
. @ - : . i w. . I ¥
MANHOLE NO. / TYPE i HY I i is i i s i 3 i i
-

T
z
m

BCALE © 1. 3090

___,._F
e,

::_”m%m:
—

ARTERIAL ROAD A4

THE STUDY ONOESTABUSHMENT —_

THE GOVERNMENT OF MALAYSIA | HIGH TECHNOLOGY AND ELEGCTRONIC

ANDUSTRIAL ESTATE IN KULIM
ECONOMIC PLANNING UNIT SEWER PROFLE (LINE 1)

JAPAN INTERNAYIONAL COCPERATION AGENCY

- 138 -



Fig.

5.6.17

THE GOVERNMENT OF MALAYSIA

ECONOMIC PLANNING UNIT

HIGH TECHNOLOGY AND ELECTRONIC
INDUSTRIAL ESTATE IN KULIM

JAPANM INTERNATIONAL COCPERATION AGENCY

.
- _ [N B - . R ST S I I s i
5 . - NS M [
33 - - T
N 'Y ) IS PR A — —~——— —— e - ! - — -
g- LTI e - ——
g 30 |- — - R thebeit Rl - —_— N
B B s bt S A S [ o g e g e e e e e e
%9 s S5 — e L s e ey -
=" =
8 28 B T : o
g [N I AR BN e
T S — e
E 2 | . - [ ! 0 M U P —
26 ] e L e
* /{/ 1 T
F1 ) /,/, —
23 N SR ——
az |- — -
&l l i B —
RCAA . 20 = 1 T -
YERTICAL - L:100 )
HOMITOHTAL - 1:3800 [1°]
a ~ -
DATUM (m) g V7 r oy T [ °
- o o o Q ¢ o o g E 2 2 o k4 g 3 8
CHAINAGE " (m) . P 3 2 g SR E § 3 5 3 5 = - 5 ¥
2 g ! ! . sl (8 @ 5 5 £ G ° 8 B3 2 %
PESIGNED GROUND LEVEL (m) i : ¢ i FEEER : ; : : : : : : a
' K s z C e I S ¥ 8 3 2 3 3 £ g B
SEWER INVERT 1EVEL (m) s P I 3 " g ¢ B b o 2 e % e £ P
Nl o oy Ld - - -3
b4 = i a B g 5 =
DEPTH TO INVERT LEVEL (m} f 4 5 2 oy H 2 - i Iy s .—. ,~, ﬂ ° 2
: : -
Ll = § R B0 mn ) L4 RCF _ i
PIPE LENGTH / DIA. / GRADIENT BT PRATRR |
s ¥ v 8 2 * P M ¢ g ;;x E » e 2= FL .:L QL !l’ 3 ®
 MANHOLE NO. / TYPE iF i il i § i H ¥ i H ] & ¥ R b § 3 )
LINE 2
2
&
&
g SCaE T 3000
N ’ Amznm Al
a
¢
THE STUDY ONOESTABLISHMENT TITLE

SEWER PROFILE {LINE 2)

- 139 -




—‘_’H—"‘u'm] e
. . N ——
48 o ]
]
4 T |
- -
_ .
o

T 0 /’ 'J/ -
] / R e RPN
a7 v - -
. = "/ . J S S SO
sa e .

34 g 1

preast ]
83 g >

- -1 ol / . . I N . _3 | .
332 - - //’d - / Ty 1 ) -

9 = N

s e e

/ — e e
: - 7 | | | |

a3 . // . . - et ]
: - N ZEniE -

Sk

REDUCED LEVELS {m)
A
\
\
A\

S

woamarz T athood 23 : : // ~t- -~
' e |- //
DATUM (m) 21 : : . - ut : . g i : -
. "o o H o & o © g o g £ i 2
CHAINAGE (m)} o gl I 2] £ g%i 2 H :ll 2 B £ 3
E ! | 1) 1+ =
s 5 |8 3 7 o 8 0 o o o G " 3
DESIGNED GROUND LEVEL (m) g s IFI W ,é E B 4 H o I i 4 p
“““““““““ - 474 | o " g G : I R ; ; a
SEWER INVERT LEVEL (m) ; d M ! M o 5 N - . 8 ; |
! : = & . £ s S % d
& M 2 W G 5 R B . = N
DEPTH TO INVERT LEVEL (m) £ LI : ﬁ’ A 5 5 5 |
. N L] T ~ R 300 @ ! VEF_ !@M. \'CF‘_‘__!WMI' VEP_
PIPE LENGTH / DA. / GRADIENT ’ "%D.?'.zg'ﬁ.'.r" . ______iO_Q?:i -!cu“t"'_"' Tt —_ o a?‘ |'-J:o't" "7“_'290:'a-!ua!?*_wgi'i"_.u:?r——"uilleo - aniiso0 1. 250
 ti @ & ¥ B & & & H § &
MANHOLE No. / TYPE i i l;l l i : b i £ i i i 5

<=

ACALE 1 3000

THE STUDY ONOESTABLISHMENT TITLE

THE GOVERNMENT OF MALAYSIA | HIGH TECHNOLOGY AND ELECTRONIC
INDUSTRIAL ESTATE IN KULIM

JAPAN INTERNATIONAL COUPERATION AGENCY

SEWER PROFILE (LINE 3)
ECONOMIC PLANNING UNIT

- 140 -






5.7

5.7.1

Industrial Waste Management

Basic Management Policy

{1) General

Under the current methods of collection and disposal of wastes practiced, the
following authorities are responsible for the respective wastes:

(@) Dbmestic; Commercial and nohltoxi_c and non—hazan‘dous industrial waste.
' Local Authorities and Ministry of Housing and Local Government.
{b) Toxicand Hazardous W%lSEE:.‘ | |
DOE of Ministry of Science, Technology and Environment.

It is quite clear:that Local Authorities and the Department of Environment have
different responsibilities for the management of industrial-wastes. It is also
clearly understood that under the Environmental Quality (Scheduled Waste)
Regulations 1989, the generator is required to provide proper temporary storage
facilities in their own premises until suitable disposal sites are made available by
DOE.

In this project, it is proposed that all the industrial wastes generated from every
industries will be taken to a central secured storage facility within the industrial
zone, The wastes will consists of sludges and wastes frofm manufacturing
processes and also solid waste that is geﬁ'erated from the occupants of the
industries. ' '

Because of the requirements stipulated in the Environment Quality (Scheduled
Waste) Regulation 1989, all the wastes that are gencrated from each industries
need to be characterized and thus a proper manifest systems has to be developed
for each type of waste. To ensure its effectiveness the 'polluters pay principle’
should be strongly adopted where each owner of the industries are responsible
to characterize and manage the waste accordingly. They will be required to
provide proper separate storage facilities at their own premises and transporting
them to the secured storage facility in accordance with the procedures laid down
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by DOE. The waste that artived at the storage site must first of all be checked,
recorded, and weighed at the monitoring station before approval is granted to
dispose non-toxic waste at the municipal landfill situated outside the industriat
zone, For the waste that fall within the lists of scheduled or bazardous wastes
as defined by DOE, they will be stored at the storage facilities until suitable
treatment facilities that will be provided by DOE is ready for 6peralion.

The proposal to store all the industrial solid wastes from manufacturing process
at a secure storage facility in the project comes primarity from the following

reasons:

(@) It is difficult to separate non-toxic from the toxic components in the
industrial wastes generated. Unless separated, municipal domestic solid
wastes dispoéal sites would not be willing to accept those wastes which
are suspected to contain toxic wastes.

(b Although there are plans in the future to con_struét toxic waste treatment
and disposal facilities, there are no such facilities operating currently in
Malaysia,

The central secure storage facility will allow monitoring and separation of
industrial wastes generated. All wastes will be sent 1o this facility and solid
waste found to be non-toxic or hazardous will be transported for disposal at the
municipal domestic landfill site. Process wastes that are found to be toxic and
hazardous will be stored at the secure storage facility.

Management policy to be adopted

The management of industrial wasles' within the project must fall within existing

legislations. The disposal of the non-toxic wastes needs only approval from
local authorities and there should not be to much difficulty in obtaining such

approvail.

Environmental Quality (Scheduled Waste) Regulation 1989, 1974 and some of
the provisions of this Regulation that are applicable to this project are:

(a) All waste generators within the site must meet the requirements on the
waste tracking and monitoring of the travel of the waste on leaving the
factory to arrival at the disposal site.

(b) The waste generators must transport their waste to the disposal facility by
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their own means, However, all transport vehicles must follow acceptable
procedures and waste must be kept in recommended containers.

(c) The waste generators, office controller, and KSDC are required 1o keep
records of the types, characterization and quantities of industrial solid
wastes handled, (Manifest System) and at the same time, recording and
checking by DOE.

Although it is the responsibility of KSDC to provide management services, it is
strongly felt that a management corporation be set up to manage (he waste.
Because of legal implications, this proposed management company shouid be
appointed by KSDC and will be responsible for providing disposal services and
operating the storage facility. The various industries o'pefating in this area
should be responsible for storing and transporting the waste in a manner as
prescribed by DOE either to the storage facility or to the municipal landfill.
Abcordingly, however, all the waste needs to be checked and recorded at the
monitoring station before disposal permission is given according to the nature
of waste, The waste generators are required to pay for the storage or disposal
cost and the rate will be determined by KSDC for using storage facility or by
Local Authorities for using the dumping ground,' if and when required, (Refer
to Fig. 5.7.1) '

5.7.2 Deéign of Monitoring/Separation Station and Secure Storage Facility

0

()

General

As discussed in Section 5.7.1, temporary storage facilities would be provided
on site. The important consideration in the design of the storage facilities is (o
prevent spillage or leakage of the stored wastes into the environment. This is
especially impottant to prevent contamination of groundwater. This is because
the wastes generated from hi-tech industries needs special consideration and
also past experiences in the U.S.A indicated serious contamination of
groundwater with resuiting di_fficulties in ¢lean up operation if not handled
properly. The facilities shall be designed to cater for wastes stored mainly in

secure drums and bags.
Storage Area

The storage of waste shall be in secured storage facilities located in an area
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3

(4

)

specially designated for this. A Layout Plan of this storage area is shown
Fig. 5.7.2. '

The storage arca consists ¢ssentially of 31 nos. 100mx25m, 1 nos. 90mx25m,
1 nos. 60mx25m and | nos. 70mx25m, 1 nos, 35mx25m secure storage

facilities.

In addition, thete will also be an office and workshop and weighbridge on the
site. There will be a network of access roads linking the various secure storage
facilities. A buffer zone consisting of planted trees and shrubs will shield the

storage area from view.
Weighbridge (Ref. Fig. 5.7.3)

A weighbridge will be provided at the office and workshop area. This
weighbridge is important for obtaining accurate weight information on the

waste.

This weighbridge will have load cells connected to a P.C. computer located in
the office to give instantaneous and cumulative electronic recordings.

Office (Ref. Fig. 5.7.3)

The office will house the scale-house, within which the P.C. computer will be
located. The office will also have rooms for staff, a meeting room, and lockers
for the workmen. Sheltered parking bays will also be provided as an extension
of the office. The office shall be a r.c. frame brick-walled structure with
corrugated roofing materials. The size of the office shall be 15mx20m with
parking bays of 2.5m x 6m each.

Workshop  (Ref. Fig. 5.7.3)

The workshop will be used mainly for equipment storage such as storage
drums, bags, spareparts for vehicles.

The workshop shall also have an adjoining small open concrete area for minor
repair and washing of vehicles and equipment.

The workshop shall be a R.C. frame brick-walled Struélure with corrugated
roofing materials. The size of the workshop shail be 15m x20m and have a
repair/wash area of 10mx15m.
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(6) Secured Storage Facilities
Typical secured storage facilities dglails are presenied in Fig. 5.7.4 - 5.7.6.
Each storage facility is a sheltered storage area consisting of:
(@) Roof
A steel truss roof with corrugated roofing sheets.

(b) Walls

Full height brickwalls surrounding the sides of each storage facility.
(c) Frame
Reinforced concrete columns, footings and ground beams.

(d) Floor

The flooring consist essentially of three (3) layers with varying function
as follows:

Concrete Layer |

The concrete layér provides a stable base for the placing of the storage
containers and allows transmission of loading to the footings.

Sand Layer

The sand layer provides a medium for the absorption of any spilled or
leaked wastes. This sand layer can be taken out and replaced with clean
sand to dispose of the contamination.

Sheet Liner

Below the sand layer will be a layer of sheet liner material. Details for
this are shown in Fig. 3.7.0.

This sheet liner layer is to prevent leakage of any spilled wastes from
entering the ground and causing contamination of surface and ground-
waters. This PVC layer is made from sheets fused togeiher by welding to

ensure complete water tightness.
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(e) Gas Venting

Below the sheet liner, gas vent pipes are placed at fixed intervals. Details
of this are shown also in Fig. 5.7.6.

These gas vent pipes allow escape of gases and air trapped underncath the
sheet liner, thus ensuring that these are seated flat with no trapped gas/air
pockets.

() Sub-Soil Drain

The sub-soil drains are located below the flooring to channel ground-
water out and bring about a lowering of the water table. This will prevent
uplift and buoyancy of the flooring.

(g) Unloading Area

This unloading area will have a temporary roof installed when there are
loading operations. When the secure siorage facility is full, the temporary
roof will be removed.

Between the unloading area and the secure storage facility area, an
emergency pit will catch any spillage or leakage of waste material. These
areas shall have a crusher run layer sealed with a premix surfacing.

(h)' Access Road

These provide access to all the secure storage facilities. A catch drain on
one side of the road will provide proper drainage. These roads shall have

a crusher run layer sealed with a premix surfacing,

(i) The whole area will be fenced in by a 3.0 metre high chain-tink fence.

5.7.3 Proposed Manifest Trac.king System
() General

A serious problem in industrial waste management is the proper disposal of the
scheduled wastes. Improper control can result in illegal dumping, lack of
knowledge of the material handled and difficulty of prescribing control

measures during accidental spillage or environmental pollution.
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2)

The manifest tracking system is a system of control by means of tracking and
recording of the scheduled wastes from generation to disposal and including the
movement of such wastes. The objectives of such a manifest track system are
as follows: '

(@) To prevent illegal dumping

(b) To identify liability of a generator and a contractor for the disposal of the
wastes '

(¢) To provide information to the disposal contractor and hence prevent
accident in the process of collection, transportation, treatment and
disposal. ' '

(d) To ensure ready available information on material handled in the event of
accidents

{e) To require a generator (o consign to a contractor for disposal of scheduled
wastes

System Proposed

The manifest system proposed consists essentially of documentation by means
of a multi carbon-copy shipping document. Each document consists of five
sheets named Slip A, B, C, D, and E.

The journey of the wastes and the procedure for the handling of the Slips A, B,
C, D and E are indicated in Figure 5.7.7 and are as follows:

(a) The generator must fill out ail the required information in the manifést,
must sign the manifest certification by hand, and must give the transporter
{can also be the generator himsélf) all copies of the manifest (Slip A t0 E)
together with the industrial solid waste.

(b) The peneratorftransporter must certify the information on the manifest and
the content of received scheduled waste, must put the stamp or signature
and data of acceptance on the manifest, and must give back slip A of the

manifesi to the generator.

(¢} The genérator must retain slip A the manifest received from the

transporter/ generator.
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)

(d)

(e)

)

(g)

(h)

®

)

The generator/transporter must give KSDC at the central storage facility
the remaining copics of the manifest together with the scheduled waste.

KSDC must certify (he information on the manifest and the content of
received indusirial waste, must. put the stamp or signature and date of
acceptance on the manifest, and must give back slip B of the manifest to
the geherator/tfansportcr.

The generator/transporter must retain slip B of the manifest received from
KSDC for at least 5 years from the date of slip B received.

The KSDC must put the slamp or signature and date of conclusion on the
manifest, must retain slip C of the manifest for at least 5 years from the
date of storage, and must return slip D of the manifest to the generator
promptly. '

The generator must check up the information on the returned slip D and
retained slip A of the manifest, must certify the conclusion for storage of

wasle in accordance with the generator's instruction. Then, the generator

must put the stamp or signature and date of certification on slips A and D

of the manifest, and retain slips A and D of the manifest for at'least 5

years. '

The generator who does not receive slip D of the manifest from KSDC
within 1 month from the date of the industrial solid waste was transported
to the storage facility, or consider that there is a possibility of
inappropriate disposal for consigned industrial solid waste, must contact
the generator/ transporter or KSDC or the both to determine the status and
the p’rocéss of storage for the industrial solid’ waste, and must take a
measure required to solve the problem.

Slip E will be sent to the DOE Regional office for their record by KSDC.

Manifest

The proposed format of the manifest (c_onsisting of Slips A, B, C, D and E} is

shown in Figure 5.7.8. The information contained in the manifest are:

(@)

The generator's name, location, telephone number, name of plant or field

office, document maker's name and position, driver's.
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(b) The name, focation, transportation vehicle's licenée number;

(c) A description, name, property, type of packing, quantity, weight or
~ volume, content of hazardous materials, and notification on handling or
each industrial waste,

(d) Cost of storage, storage yard note that is Facility No., Zone No., and
Lot No.
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5.8 Landscaping

5.8.1 Basic Design Policy )

Basic design policy for Hi-Tech Ihd'ustrial Zone is as follows:

(b

(2)

3

@
(3)

To emphasize environmental harmony and scenery integrated Industrial Zone
with parks and open space.

To create landscaping with ample greenery to harmonize overall openness of the
Zone independent of each lot. ' .

To carefully consider the co-existence of the .Zone (Phase 1) and future
development arca. _

To follow environmental protection policy.

To provide recreational and sport activities for estate workers as well as
neighbouring people.

5.8.2 Basic Design Concept

Basic design policy of landscaping for the Park would be representative of a Science

and Research Park. It will project the "Hi-Tech & Hi-Touch™ image. Major constituent

landscape clements for this policy will be pfopoéed based on the following concepts:

)
(2)

(3)

C))
(5

(©)

The highest hill area is conserved as park and open space for recreational
purposes.

A peripheral area outside the Industrial Zone is conserved as buffer green zone,
especially the area to the north and east,

Thé area around two(2) tributaries are landscaped as green fieldpark in natural

~ scenic features, coordinated with land formation, water canal and retention
* reservoir, planting trees and recreation and sport facilitics.

The Classiﬁed roads (arterial and collectbr) are planted with trees and shrubs at
the roadsides and in the mid-section. '
The pedestrian footways are linked with the parks and green arcas, and fulfill
the role of a Green Network System. |
Each industry lot is to be allocated enough open space for a low building
coverage, and a set back building, and landscaped by plent'iful greenery and
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5.8.3

(7

(8)

9)

beautiful plants.

Street furniture, lighting and public sign boards are to be integrated with park,

open space and street layout scenery harmoniously.

Utilities such as sub-station, water tank, are treatment plant are to be landscaped

around and partly covered by planting trees and plants.

The Hindu cemetery in the southern part of the Industrial Zone is to be

preserved in its existing condition and landscaped by planting trees around the

cemetery site.

Design Standard and Criteria

(1

(2)

The following regulations and standards are applied for landscaping of the

Industrial Zone:

Environmental Quality Act, 1974 (Act 129) in Malaysia.

Basic Law for Environmental Pollution Control in Japan.
Design Standard of Core Industrial Estate (Draft), 1978 Japan.
Uniformed Building by Laws, 1984 in Malaysia

Street, Drainage .and Building Act, 1974 (ACT 133)

Town and Country Planning Act, 1976 (ACT 172)

Design Criteria

1y

2)

Establishment of the estate environmental standard and greentification

Existing vegetation in the project area is palm oil and rubber trees.
However, for use of Industrial Estate, most of the area is to be newly
landformed. The proposed open space, 33.5 ha (14 % in total) is
allocated. : '

Green area more than 25% of total area would be taken as the estate
environmental standard (excluding water surface area). 14 % of open
space is proposed and over 11 % of inner open space within factory lots is
antiéipated. So, an-overall 25 % in total open space for greenification will
be established for the Hi-Tech Industrial Zone.

Open space

Open space is classified in accordance with the standard which is adopted
to guide the planning and provision of both the estate and public

- 159 -



3)

recreational parks in Malaysia.

~ Open space along the canal in the east is (o be planned as a
community park. It is a linear park with retention pohd and possesses
the potential for inulti purpose recreational use during the daytime.
Ample park facilities and planting for shade will be provided.

~ Open space in the central area of the site is planned as a
neighbourhood park. 1t is to be gently sloped from the South to North
direction and will provide rest space with shady trees and street

furniture,
Industrial facility

Most industrial facilities would appear in an independent manner.
According to the estate environmental policy, greenery coverage ratio of
facilities, with a factory building location within lots, are to be allowed in
accordance with regulation control.

The following items of landscape plan are to be clarified.
1. Site Utilization:

a)  Building Coverage
b}y  Floor Area Ratio
¢)  Maximum Height of Buildings

2. Setback:

a)  from arterial road
b)  from coliector road

3. Green Arcas :  Mounds green are created around the lot.
4. Vehicle Entrance - :  Not more than two gateways.

5. Pollution Controi _
Antipollution measures are taken in order to establish goodwill with

peripheral communities.

6. Others: _
For the design, color, layout, size and material of buildings, fences,
plants, signs and advertisements, the landscape is taken into
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4)

5)

6)

7)

8)

constderation.
Retention pond

The proposed two (2) ponds, where arc located adjacent to the canal on
the east and west, will produce and enhance the "Hi-Tech landscaping” in

~ accordance with diversified terrain and vegetational aspects. These pond

arcas contain a fish pond with water and maulti-usc ground. The
surrounding arcas within the pond area could be used for daily use of
Sports activities.

- Central plaza in the Urban Zone

Approximately 1.6 ha of paved space would be created with integration
of some urban sense and would be surrounded by both the center complex
building and natural environmental components. 1t is one of the major
gathering place for people within the estate, for social events and multiple
activities. '

Shade promenade

Shade promenade along the R & D block shall be recreated as shade
pedestrian way with several rows of well silhouetted grand trees. It will
provide the linear structure for the estate as functional, psychological and
scenic integration medium. Shade promenade of seven meter width would
be a major greenery and amenity element of the estate and would connect
both east side and west side park and green open spaces,

Open space for conservation

Open space for conservation is focated South of the site. It'is at the
highest in level and is the biggest in size. It will become a symbol of the
estate. Maintaining hilly terrain with conservation of ground surface by
vegetation is inevitably important in terms of erosion control. In future,
new plants will be planted to replace existing rubber trees gradually. This
conservation area provides the natural setting for numerous outdoor
activities as well evacuation space for disaster.

Several green belis will be aliocated to the project site to connect both
parks and open spaces and basically serve as a pedestrian way with

planting of trees and flowers,
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9)  Other arcas

Area in the northern portion of the Zone is allocated for sewerage plant
and industrial waste storage and would be hidden by trees.

!0) The sloped areas produced by cut and fill land formation will also be
greenified by shrubs and turf to prevent landsliding.

5.8.4 Area Characteristics

Following the basic design concept and criteria, the main categories of {and use

breakdown for landscape are park, open-space, plaza, water-surface, and green belt. All of

them have been considered mainly in terms of activities and spatial image breakdown into 9

(A to I) categories. At same time, these categories present the facilities and outdoor furniture,

the guideline of landscaping and recommendable plants (shown m Table 5.8.1 and Fig. 5.8.1).

Most of the park and green belt, characterized as a greenery and paved area, will be

for the purpose of inducing outdoor recreational activity and providing activities corresponding
fo the sub-areas (refer to Figs. 5.8.2 and 5.8.3).

A)

B)

Conservation open space

‘There is a conservation area set as a nalural grecnery area, where a rubber

plantation exists. It is proposed that the rubber trees will first be thinned and
gradually replaced by native plants, becoming a comprehensive ecological
system embracing flora and fauna. Furthermore, the area of flat land can be
expected to play an important role of evacuation space for disaster and play
ground. The area of the highest level will have a rest place and spectator deck
as landmark of the park. |

Water front open space (at retention pond)

The areas at both the west and east end of the Industrial Zone, where are a role
of retention pond, will have flat open space and a fish pond. The open space
will provide play ground and garden at the east and amphitheater at the west.

The fish pond design will have a surface water of approximately 1.0 ha at the

east and 1.5 ha at the west, average water depth of 1.0 m, water storage
capacity of 250,000 m3. The foundation of pond bottom shall be set a bearing
capacity and prevention of water leakage.
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C)

D)

In order to maintain water quality, the replacement cycle of pond water should
be considered, and also stable supply will be necessary from the central

treatment plant.
Community park, neighborhood park and others

The community pmk contammg the waler front open space can be used for
diverse recreational activities with sepak raga court at Loncave and stepped p]dZd
at convex terrain. There are two bridges between sites separ. ated by river.

The neighborhood park has paved area and a fountain, and also has a stepped

plaza with downward orientation.

The corner parks link the different parts functionally. There are three places
together with the pedestrian ways and they will form a liner mall along rows of

trees, pavement and alcoves.
Pocket plaza

These plazas will be allocated for a bus bay of bus stop and also shall be
coordinated with the entrance gate of the factory lot.

E,I") Anrterial road, Collector road, Local road

G)

)

On the basis of the qualify of the road environment, the greenery of the road
affects the overall scenery. The greenery has digni'ty and identity in accordance
with classified function.

Shade promenade, green malls, green belts

These liner elements serving as pedes_t'rian walkway will connect between two
pa'rts, togethér with corner park and green belt, one for community park and
Urban Block, the other for Conservation open space and Factory lots through
Neighborhood park.

Screen greenery

This greenery will be proﬁded around objects, and, the surroundings of

cemetery, industrial solid waste storage and central treatinent plant.
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)

J)

Factory lot greenery

This greenery will be provided by each factory under agreement with said
authorities, Especially, on the cut and fill slope condition planting and turfing
will be effective in terms of erosion control as well aesthetic effect.

Others

{.  The park road of 3.5 to 4 m in width will be provided for maintenance
carriage, and a paved road in 2 m wide for pedestrian path. They will
form a belt-shaped system.

2. Parking as the point of access will be connected with arterial road No. 1
and collector road in terms of security control, since arterial road No. 2 is
more public in character than the internal road.

3. Outdoor furpitures like: shade, litter basket, benches and guide and
information must be provided, it being particularly important that visitors
be able to éasily seat, rest, and determine the direction in which they
should approach (see Table 5.8.1).
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Table 5.8.10verall Landscaping Plan

ACTIVITY/UTILITY

SN heeem e
S

cooperate
image,

with ample greening.

|

Fence
Advertising sign

under regulation control.
Green area along RD.

idea.

AREA] STATUS SPATIAL IMAGE gggéL;EEN?ngy“ AREA| GUIDELINE OF LANDSCAPING |RECOMMENDABLE PLANT- | REMARKS
A Conservation Outdoor Activities|Natural Enyjronment, Picnic ground A lArea of Thimning ratio 30%|Thinning of existing trees, gradually
open space area such as Picnic, Thin Forest on gentle |Flay ground | for path(40% of openspace)|replacement of young propagation. -
Evacuation for hill. Rest places Area of Thinning ratio 50%|'Meranti Pipit Control of
Disaster. Landmark. Spectator deck picnic(30% of OF). »Kayu Jati,Teak Weeding.
Viewpoint. Lightings Area of ThHinning vatio 70%]*Kapur,Borneo Camphor Tree
Drinking water playground(30% of OP). retc.
: Litter basket . ’
B[B1] Water-{Green Drainage system Adequate depsity of Fish pond(F&W)} BiBl{Medium & tall trees along [*Tanjung ‘Hedge Bamboo at
front |Space for overall site. jtrees which provide Soccer field(1) water surface. * Tembusu water pond.
Open | o e ] [ Light & Shape. Tennis court(3) . . Ru
B2| Space [Recreatio-| Sport & Rrecrea- |[Lawn Area around/along | Locker room(3) B2 ‘Gelam,Cajeput , etc.
nal Park tional facilities. {Water surface. Amphitheater (W) -Turf Grasses
; : o Water fountain
C[C1{ Central plaza Community spot/ Well-Designed urban [ Tountain plaza CiCl1|Fountain,Paved area(30%) [:Randa ‘Tree of Kedah
] Urban activities. jplaza with pavement, {Flag poles. | _|Shaded area(60%). :Dedap
{€2{ Corner park : Green & Flower. Sign board {2{Gate with Jandmark charac-|<Kemboja Frangipanni
N R o : Kiosk L tep,. ] Traveller's Palm
- [c3| Neighbourhood Relaxation/ Stepped plaza with Pa- | Benclies ¢3{Shaded trees and Turfing. |'Talipot Palm,etc.
%_ﬂ_gggg __________ Recreation. =~ vement ,Green & Flower. | | |Strolling path & Gazebo at|.Bunger ,Rosa of India
C4{ Community Park Relaxation/Outdoor [Daily used neighbour- |Sepak raga court} C4| approprite points. «Bottle-brushk Tree
activities, hood park linked with |Locker room {4) +Mempat
B e - _ _ _{programme, _____|Gazebo&Benches ~ sPulai
C5|Parking Space . Car parking. Gate to parks & open |Area ofA B(Reta- | lost _ ‘oo _ArJenerisletc., . ]
: {Car and Bike) spaces, tion pond}.C Shaded trees along Car +Katapang,Sea Almond
| ' g L L Lightings park. ‘Mambu,Nim Tree,etc,
D Pocket Plaza Rendezous Spot,Bus |{Sheltered space with Bus stop shelter | D Shaded trees with shrub & ['Pride of Burma
Stop adjacent to ornamental plants. Flower pot Hedges & Original made *Rajah Kayu, Indian Laburnum
Factory Entrance. }. pavement . +Tapak Kuda,Kupu Orchid Tree
E{E1] Primary Access RD Main acess from E/W Gate E{Ei - +Semarak Api,Frame of{Forest
|__|(Walkway on both sides)!- =~ |Highway. ' R +Batai,Yellow Frzme Tree
2|Arterial RD,no.2  |Commuting & |Main traffic spine ~  jGaide sign "~ 1 [¥2[Lined grand trees on walk-|+Penaga, Ironwood Tree}Shrub(cassia bi-
| _|{Walkway on both sides)|Circulating. {with dignity & identi- |Lightings | _|way and median, *Jambul Merak . flora, hibiscus
E3)Arterial RD,no.} ty 'Hi-Tech' park. E3|Thin palms on median &  |-Tanjung rosa-sinensis,
{Walkway on both sides) well-siluetted trees. ‘Betel Nut Palm acalypha wilkes-
{sewage pipe underground) j-Juniper,etc. iana,siamensis)
FiF1jCollector RD Commuiting & |[Pleasant atomosphere FI¥l] Lined trees & Shrubs. «Randa
| (Walkway on both sides)Circulating. |with shade & Flower. +Mempari
¥2]Local RO(Urban BIGcR) - Baffer Creen. . 7] ‘Kupo Orchid Tree
+ficus benjaminina
» Tapak Kuda,Kupo
| o e e e Orchid Tree,etc.
G|GliShade Promenade w:7m |Relaxation. Cool and Quiet pedest- |Benches G|G1l|Well-siluetted grand trees|-Pukul Lima,Rain Tree
ian way with color and|Lightings along R&D block. ‘Kelapa Sawit,0i}l Palm
I S I fragrance. _ _ _ s U —— ‘Bunger,Rosa of India]
G2|Green Mall,no.1 _w:sm |path.  |Stepped path with G63]Mixed a few plants. [“Pride of Burma
G3|{Green Mall,no"2 ™ w:3m pavement . 63l ] ‘Kemboja Frangipanni
G4 Green Belt™ —~ 77 w:7m Buffer Green. 64| Shaded and Instant trees. |-Sena Angsana,etc.
H Screen Greenery Screen from Lined Trees around H Medium & Tall trees,and ‘Kayu Manis, Indizn Cinnamon Tree
object. area and object. shrubs as Hedges. ‘bahia nitida,etc. *Alomatic leaves,
i Factory lot Greenery Identity of Environmental Harmony |Entrance gate I Harmony with surroundings }.due to enterprise’s |necessary coord-

ination betwwen
Pocket Plaza and
Factory entrance
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SHADE PROMENADE PLAYING FIELD Fig.| 5.8.2

Paved walkway(w:7m) with A range of open spaces can be
‘lined grand trees along R&D provided to accommodate a
Block, Shadeways can provide variety of recreational and
shelter from foul weather or sport activities.

harsh sunlight.

"This plaza at Urban Block Pond can provide micro

will be the focus of various climate controls at a site,
urban activities. Places to ..and views over water surface
sit,shop,and play,etc.can be : can be enjoyed.

included. ' .

CORNER PARK . ' PICNIC GROUND
Some places at corners can be Opeﬂ space at conservation.
paved for use as plaza. : area will provided people the
Corners can nake a charming oppotunity to spend a outdoor
place with accent tree as a ' life,and will have a barbecue
role of eye stop. . equipment.
'..--."-" ; !‘ )
'/5,,;:3: S

iy
S
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Rost Area

Sheltered Rest place at appropriate
points along the pedesterian way,
places for rest will be be provided
at Hill Top, wood ares, Green Belt,

Hill Top Area

|Fig. 5.8.3

Vista and psychologlcal connection

shonld be provided by spactator Deck
&t BLi1l top.

(-]
N
‘pEbESTRIAN %
WA‘( K
Yy A ®

Pedesterian Path

From -strolling path through the
terrain, a view over the playing
sport field, other facilities and
natural landscape can be enjoyed.

Lockers space will be provided in
the berm site, : - '

e O R e

SN %3&3:%‘?‘1‘

[

Gate Monument _ "
at the major Access points

Monunents wii be located at the
entrance of Arterial RD.

C o |

Bus Stop (AS POCKET PLAZA)

Internal road will be provided the Bus
Stop where necessary.

s
Some Plazas should be designed with
harmony between Bus stop and entrance

gate of factory lot.
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5.8.5 DBasic Landscape Policy for Urban Block

b

2)

3)

4)
5)

'5)

Setting of lattice pattern: The general approach is establishment of visual
characteristics and spatial relationship of the urban block on basis of lattice
pattern and axial arrangement with hotel and teleport serving as the focal point.

Central Plaza: Besides emphasizing lattice pattérn by setting the central plaza,
access will be m_ade possible from the 0ye_rall Hi-Tech Park of 1,450 ha, and
the Central Pla.za_Will be given rich spat.ial quality by means of f ountains and
planting. ' | ' '

Acce's_s': Access 1o the urban block and hotel will be secured by providing
arterial roads, collector roads and local roads, Pedestrian bridge over primary
access road will connect the urban block and reserved urban blbck.

Urban silhouette and view: The layout will be such that the related facilities
appear as a group form as viewed from primary access road.

Facility layout and facility components: The major related facilities are to be laid
out around the central plaza in accordance with pi‘ogr_arn.

Greenery: This greenery at the urban block is mainly facility greenery in
function for beautification of surroun_dings on facilities and decorative

purposes. “There will be imr_oductiohﬁof_ many kinds of gardening species.

© Each site will have edge greenery as function of physical boundaries.
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5.8.6 Planting Study ' .

The number of trees to be p!anted per unit of area, will depend on the planting area
and the species planted in it. In terms of vertical composition, there can be different
combination of high, medium and low trees, and viewed from above, the crown will overlap.

The thinning ratio fangéd from 70% to 30% in accordance with the different use, will
oceur where the existing rubber trees are cut down at conservation apen space area. _Whei‘e a
fropical natural forest is to be created gradually, native tropical plants will be introduced instead
of the rubber trees, and will be expected to become a primeval forest with a multistrata
composition in future,

A comparatively high planting density will be required for buffer greenery, edge
greenery and screening greenery. On the ‘other hand, the planting of roadside and aesthetic
gree'nery at comimunity parks and waterfront area is characterized by low density with priority
given basically to 'high trees. In mall and promenade greenery, high trees are planted
comparatively density (sec Fig. 5.8.4 Landscaping for Road).

In central plaza, corner park and rieighborhood park, there is some accentval planting
of medium and low trees with shrubs and flowers,

In the case of turf greenery, it is covered by long grass, but since shade trees will be
planted within retention pond area and at other strategic points of the open space, the density of
turf greenery will be relatively high.

Although the overall dénsity of factory lot greenery will be somewhat lower, where
some high density planting of medium and low trees, will be expected by each faciory. The
trees, shrub, and turf to be planted in each area of the park, open space, and green'beIt will be
roughly as indicated in Table 5.8.1 of overall landscape plan.

Nursery greenery or nursery site consist of a variety of seedlings, saplings and other
nursery plants for park use, including flowers. Itis recommendable that nursery greenery is to
be located at the conservation open space area in order to ensure the supplying capacity.

Native spécies would be the most desirable plants at the ecological standpoint.
Followings are list of recommendable natives species in both common and botanical name.
(Table 5.8.2)
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Table 5.8.2 List of Recommendable Plants

AREA

COMMON NAME

A

NATIVE TREES

‘Meranti Pipit

‘Kayu Jati,Teak
+Kapur,Borneo Camphor Tree

BOTANICAL NAME

(shorea assamica)
{tectona grandis)
(dryohalanops aromatica)

TALL TREES

*Tembusu

-Jambu Laut,Sea Apple
+Jelutorng

+Kayu Manis,Wild Cinnamon
* Tanjung

*Ru .

*Gelam,Cajeput

FIOWERY TREES |

-Rajah Kayu,Indian Laburnum
-Kemboja, Frangipanni

« Jambul?

SHRURS

{fagraea fragrans)
{eugenia grandis)

{dyera costulata)
{cinnamomum iners)
{mimusops elengi)
(casuarina)

{melaleuca leucadendron)

(céséia fiétula)
(plumeria obtusa)
(jacaranda ovalifolia)

{acalypha wilkesiana
(codiaeum variegatum)
(ficus roxburghii)

TALL TREES

-Jeneris

‘Dedap?

-Randa

-Bunger,Rosa of India
*Purati

- Menpat

MIDDLE TREES
-Kemboja Frangipanni
‘Pride of Burma
-Katapang,Sea Almond
‘Mambu,Nim Tree

PALMS

-Keldpa,Coconut

‘Roval Palm

-Pinang,Betel Nut Palm
-Pinang Raja,Sealing Wax Palm
-Palas?

-Taiipot Palm

‘Traveller's

SHRUBS

¢ —

(filicium decipiens)
(millettia atropurpurea)
{erythrina glauca)
(gardenia carinata)

‘{lagerstroemia speciosa)

{(alstonia augustifolia}
{cratoxylon formosum}

{plumeria obtusa)
{amherstia nobilis)
{terminalia catappa)
(melia indica) '

{cocos nucifera)

(roystonea regia)

(areca catechu)
{(cyrtostachys lakka)
(licuala peltata)

{corypha. umbracaulifera)
{ravenala madagascariensis)

(hibiscus rosa-chinensis)
(gardenia florida}

| (1xora. spp)

{vinca rosea)
{lantana spp)

TO BE CONTINUED
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| AREA

COMMON'NBMR

MIDDLh TREES
‘Pride of Burma
‘Rajah Kayu,Indian Laburnum
‘Tapak Kuda,Kupu Orchid Tree?
‘Dedap? _ R
‘Kemboja Frangipanni

BOTANICAL NAME

¥ R —

{amherstia nobilis)
(cassia fistula)
(bauhinia purpurea)
{erythrina glauca)
(plumer1a obtuqa)

E3 - |TALL TREES FOR MEDIAN _ _
-Pinang,Betel Nut Palm |(areca catechu)
‘Pinang Raja,Sealing Wax Palm | (cyrtostachys lakka)
- . {chrysalidocarpus lutescens)
SHRUBS FOR MEDIAN : :
. - {(draceana) - °
- (heliconia)
*Juniper -(juniperus)
E2 TALL TREES FOR SIDEWAY (Sm in Spa01ng)
& (filicium decipiens)
E3 -1an3ung (mlmusops elengi) _
& - Jeneris {milletlia atropurpurea)
F - (andira surinamensis)
‘Penaga, Ironwood Tree {mesua ferrea)
‘Batai,Yellow Frame Tree {(peltophorum pterocarpun)
-Semarak Apx Frame of Forest (delonix regia)
MIDDLE TREES FOR SIDEWAY (10m in Spacing) :
» Dedap? (erythrina glauca)
»Tapak Kuda,Kupo Orchid Tree {banhinia blakeana) -
+ Jambul Merak? (jacaranda ovalifalia)
+Kemboja,Frangipanni? {plumeria acuminata)
e (cassia spectabilis)
»Randa {gardenia carinata) -
rMempari {(pongamia plnnata)
SHRUBS FOR SIDEWAY (as- Hedge) . s -
- - (acalypha wilkesiana)
v o {acalypha siamensis)
- (hibiscus rosa-sinensis)
- {ficus benjaminina)
GROUND COVER FOR SIDEWAY _
- (phyllanthus spp)
- {ophiopogon spp)
- {pandanus spp)
PAVEMENT AND TURF FOR SIDEWAY
+ PC Block, 450x450
+ Turf Grass
G TALL AND MIDDLE TREES : _ .
«Pukul Lima,Rain Tree {samanea saman)
-Kelapa Sawit,0il Palm (¢laeis guineensis)
» Bunger,Rosa of India {lagerstroemia speciosa)
»Pride of Burma (amherstia nobilis)
- Kemboja Frangipanni {plumeria obtusa)
- Sena Angsana (pterocarpus indicus)
H TALL ,MIDDLE TREES AND SHRUBS

+ Kayu Manis,Indian Cinnamon Tree(cinnamomum Zeylanicum)

o

{bahia nitida)
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5.8.7 Industrial Lot Planning

The following guideline for an industrial lot of the Kulim High-Tech Industrial Park
is prepared as reference. ‘The guideline is to be allowed in accordance with regulation controt
by said authorities before commencing the construction.(Refer Figs. 5.8.5 10 5.8.9).

1)  Site Utilization

a) IB'uilding coverage 0 40% (due to the inclusion of the
- slope area)
b) ‘Floor Area Ratio : 200%
¢) Maximum Heigh_t.of Buildings : below 31 m and 60 degree angle |

inclination line from another building

2)  Setback
a) Front  (from arterial road) © 12m (due to s']ope)
' (from collectorroad) : "12m{ Ditio )
b} Side (lot of 10 ha, 5 ha) | : 10 m (due to Max. 20 difference level)
(ot of 3 ha, 1 ha) : 6m '
¢) Back  (onc road) ¢ 6m
(two road) : 6m
d) Other (adjacent to park) : 6m
{(openspace and green belt)
3)  Green Areas :over 30% (Min. 20% of green area
required, and 10% of exterior space)
Mound green are created around lots,
and soft turfing are covered on other
area.
4y Vehicle Entrance :  one gateway and over 30 m away
from corner of road.
5)  Pollution Control ¢ (refer to environmental assessment)

- 174 -



6) Others

a) Design of building to be taken
into consideration

b) Design of exterior

¢} Inner road

d) Parking space

175 -

layout
size
color
materials

required guard house

acceptable for transparent fence
visually and installed at 5 'm away
road boundary and 3 m in height
planting at the periphery area over 6
m width

sign and advertisement are taken into
consideration.

around parking space hidden by
mound green.

6 m wide is required as a security and
safety measure to provide space for
protection from fire and disaster.

_ :one car space for each 140 m? of

factory and each 47 m? of office area.
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l F'gl 5.8.8

. perspective. view of
-~ arlerial road

wiector T
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[Fig| ses

GUIDELINE OF SIGN BOARD INSTALLATION,
TECNO PARK TOYOSATO, TSUKUBA

l l (D.FREE STANDING TYPE

!

Fd

ess tﬁan g

+

1

less than 1m

" (D.FENCE WALL TYPE

@.(). FACADE TYPE
®.ROOF TOP TYFPE

less than 1m

THE STUDY ON ESTABLISHMENT | TITLE
THE GOVERNMENT OF MALAYSIA OF . :
KULIM HI-TECH INDUSTRIAL PARK Guideline of Sign Board

ECONOMIC PLANNING UNIT i
_ JAPAN INTERNATIONAL COOPERATION AGENCY Installation
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5.9 Related Facilities

Turning a kcy to 1gn|te the dcvulopmcnt is qu1te an unpm tant task for the plomotion
and managing body It is strongly required to prepare incentives for ueatmg an attractive
business atmosphere and environment for private enterprise to settle down in the Zone frony the
first stage. Tt is. expecled to e%tabhsh some facilities such as pubhc R & D institute that will
give an "cssennal character, incubations for promoting le_chnologlcql development and
technology community of the park, region and Malaysia, The relategd'.faciiit_ie‘s_ in the Urban
Block will contribute to the déveiopmem of the primary iinages of the Hi-Tech Industrial Zone.

T he Urban Block, the leadmg core of the Zone with an area of 14 2 ha, is located in
the east-most fringe of the proposcd Industrial Zone, which is next to the housmg zone of
future development. The site is surrounded by roads on three sides, the north, east, and west.
The western one is the primary access road to other zones in the Hi-Tech Indusu ial Park.
Beyond the southern limit are three private factory lots. |

"The role of related facilities in the Urban Block is to support the Industrial Zone to be
established as a nuclear of Hi-Tech industry development at both regional and national level.
Thus; objectives of the related facilities required to achieve the goals above can be resumed as

follows;

-~ to operate and manage the zone to work in its best condition with maintaining its
ideal business conditions

— 1o promote Hi-Tech industries in the zone and support their development
- to develop technology and technics required in the zone and the region

Considering Kulim's situation, following can be pointed out as required conditions
for construction of the Urban Block.

— 1o build up at the_eérly stage of the construction to make the urban block to work
from the start of operation in the industrial zone

- to include a full set of service facilities to make the block attractive for enterprises
settle |

To achieve these objectives, the Urbaﬁ Block shall be instailed functions as follows;
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b

c)

d)

€)

2)

Administration

This function is to provide public and semi-public services for management and
operation of the zone, to be well maintained in both physical and institutional
aspect.

R & D and its _suppori'ing

This function includes not only R & D activities itself but also services to be
provided to support Hi-Tech industries’ activities.

Coordination

Function of coordination and arrangement for joint business and studies, and
providing chance for good cooperation and contact amongst private enterprises
and public institutes, which is expected to stimulate each other and to create new
science and technology.

Incubation

This function is expected to-support and encourage new creative venture
industries 1o establish their business as a stable ones with engineering and
economical assistance.

Training

It is a critical to supply well skilled man-power, and up-grading them. This is
one of important functions 'of the Urban Block.

Information

Comprehensive and advanced technology information which is requested by
industries for development of Hi-Tech industries should be provided.

Others

The Urban Block is required to supply basical public and private services also.
Services are to be provided chiefly to staffs, workers and visitors of the
Industrial Zone and the Urban Block, which include communication, security
and retailing,

- 182 -



5.9.1 Model Plan of the Urban Block

Roles and functions mentioned above with consideration of Kulim's conditions, the
following facilities are proposed as components of the Urban Block.

a. Administration «  Management company office
¢ Local government office

b. R & D and supporting + Public R & D institutes
*  Assembly hall
»  Conference room
+  Private office

c. Coordination ' . 'Innovati(-):n éentke

d. Incubation ' . Incubalién/sial'tiup rooim
e. Training e Skill devélopmem centre
f.. Information » Library

»  Science and technology exchange plaza

g. Others + Bank
* Restavrant/Cafe
s Post Office
¢ ‘Telephone office
» Police station
»  Fire station
«  Accommodation

« Commercial centre |
Detailed character and dimension of each facilities are as described below.
a.  Administration
i)  Management company office

The office is a headquarter for management, operation, promotion and
supervision of the whole Industrial Zone, which consists of several
sections; administrator, public relations, security, investiment promoter,
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company section and finance.

Number of staffs and approximate net floor area by section and sub-total
are as below; '

~ Section Minimum No. of Staff  Net Floor Area (m?)

— Administration 10 : 200
~  Public Relation . 5 100
—  Security 5 100
— Investment Promotion 5 100
-~ Company Section 5 100
~ Finance 10 200

~Sub-total 40 800

Following are common facilities of the company.

~  Meeting room 60 m2
- Guest room | 20 m?
~ Reception corner 20 m2

Sub-total _ 100 m?

Thus the total net floor area of the management company office is to be
900 m2.

i)  Local government office

The office is a space for stationing branch office of local authority to

cooperate with the management company.

Number of staff is assumed five, thus 100 m2 net floor area is given.
b. R & D and supporting
i)  Public R&D institute

It is planned that public R & D institutes will be introduced to the zone,
which will be an effective incentive for development and up-grading of the
zone. These institutes will stimulate and activate Hi-Tech industries and

support their activities.

They are planned as five units of office-style laboratory with 10 staffs and
net floor area of 400 m? each. Thus the total number of staffs is 50 with
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iii)

floor area of 2,000 m?2.
Assembly hall

The hall is placed as one of the major information stations of the zone,
which can house domestic and international technology conventions to
promote the development of the Hi-Tech industry and encourage
information and technology exchange.

It will shelter an audience of 200 ~ 300 and is of 600 m? net floor area
(2 ~ 3 m2fper) with annexed exhibition hall of 200 m2.

Conference room

Medium scaled conference rooms are to be prepared for meetings and
conferences of members of the Industrial Zone and the Urban Block for

technological matters and management affairs,
2 units of 150 m2 for a maximum 50 attendants are planned.
Private office

The Urban Block is also expecied to invite private business companies to
provide high quality business supporting service to Hi-Tech industries of
the zone. These services include not oniy basic service such like
transportation, communication, equipment supply and secretarial service,
but also highly sophisticated service, i.e. management, marketing,
custom, patent , and engineering consufting.

Each office units have a prepared floor area of 100 m? for 5 staff and total

number of units is assumed 15.

C. Coordination

1)

Innovation centie

The centre is an office that arranges and coordinates good partnership of
joint study amongst private enterprises, public and academic institutes,
engineering consultants etc. This cooperation will help to stimulate Hi-

Tech industry development of the zone and Malaysia as well.

The centre is managed by five staff and 10 m? nett floor area is to be
prepared.
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d.

€.

f.

Incubation

i)

Incubation/start-up room

‘This is a facility for still young ventuie industries endeavoring to establish
their technology and enterbr_i'ses. " The facility consists of low-rent
laboratories with'cons_ulting/advisory_ rooms which ar¢ used flexibly to
meei occasional requi.rements. The facility is also installed a computer
workshop and an information and technology exchange salon for junior
engineers.

15 units ot'dffice-style laboratory will 40 m? floor for two engineers with
movable light partitions, computer workshop with five personal
computers of 50 m? and salon of 50 m? are to be prepared.

Training

Y

Skill development centre

The skill development centre is planned to be run by the association of
enterprises of the industrial zone with powerful supports and assistances
from authorities related and institutes i.e. KSDC, Polymax, USM. The
facility will start from the minimum scale and then grow up bigger as the
organization of the association is stabilized and becomes more powerful
and active. |

In the centre, 6 units of classrooms for 25 trainees with 100 m2 floor
each, 2 units of workshops for 25 trainces with 200 m? floor each,
260 m? canteen for students and [00 m? administration office for 5 staffs

are planned.

(For detail, see Section 6.6 Training.)

Information

i)

Library

A small library with Hi-Tech advanced equipments such as computer
reference system, on-line access to data-bases in the world as a
technology information terminal, is planned.

The library will be managed by a minimum staff of three and have normal
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section and reference section with five computers. Total net floor arca is
assumed 200 m2,

ii)  Science and technology exchange plaza (STEP)
STEP is aims to provide a space for communication as a technology
community centre of members of the park to stimulate cach other. It also
works as an information terminal for the industrics and a exhibition space
of the Hi-Tech industries of Kulim to the visitors and the common,
The facility consists of 3 sections; exhibition hall & salon of 200 m?, 3
conference rooms of 100 m? (40 attendants maximum) and information
centre of 100 m? for 5 staff.

g. Others

i)  Bank
Local and international banks' branch offices, which are to be connected
with the main offices by an on-line system, will be installed for service for
the enterprises and the common as well,
3 units of 200 m? for 10 staffs each are to be prepared.

ii}  Restaurant/cafe
For workers and visitors of the Urban Block, a self-service style
restaurant/cafe is planned, Its capacity is assumed to be 100, which is
40% of the iotal workers of the Hi-Tech Core, with 140 m? floor.

iti) Post office
The post office is to provide service chiefly to the Industrial Zone, but
also to the housing zone nearby as well. Its service includes something
special for the needs of the industries such as domestic and international
super-cxpress service etc.
The office itself is provided with a staff of 10 staffs and 200 m?, and
collection/ distribution section of 5 staff and 200 m2,

iv) Telephone office

Telephone office is planned to serve the indusirial area which will develop
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its function to teleport for providing more advanced Hi-Tech seivice, At
first it will start as a telephone office with 1,000 m? floor area, but has
land of 1.0 ha for, future development, Details are mentioned in
Section 5.4 |

For other facilities, accommodation, commercial, police station and fire station,

land for development are to be reserved as summarized below.

v)

vi)

vii)

viii)

Police station

1.0 ha. of land is reserved for police station according to the federal
planning standard to serve as an areal station,

Fire station

1.2 ha. of land, which is requested from the local fire department, is
reserved for fire station.

Accommodation

3.0 ha. of land is reserved for accommodation facilities with sports
facilities and garden. Accommodation facilities are assumed classified
hotel with 100 rooms and condominium style hotel with 50 rooms.

Commercial facility

2.0 ha of land is reserved for commercial facility which consists of super
market, speciality shops, restaurants and parking,

Above mentioned facilities shall be housed in following five buildings in

accordance with their styles of management and characters of function.

~  Administration Core :  housing public and semi-public facilities for

service 1o the industries.

— Management Company Office
-~ Local Government Office

— Public R & D Institute

~  Incubation/Start-up Room

— Inovation Centre

— Library

—  Post Office
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-~ Assembly Hall
—  Conference Room

- Business Centre :  housing private offices for service of industry
supporting business

—  Central Plaza :  housing semi-public and public oriented
private facilities i.e.

i

Science Technology Exchange Plaza
Bank
Restaurant/Cafe

|

— Telephone Office
- Skill Development Centre

The above mentioned five buildings are to be components which compose the
very core, namely the Hi-Tech Core, which functions as the centre of the
Industrial Zone as well. These buildings are to be located in the central portion
of the Urban Zone and to be circled by the main roup of service road. The
northern part of the Urban Zone is planned as a reserved land for
accommodation facilities, for its easy access and environment that forces the
pond, and others. The southern part is reserved for commercial facilities and
pubic security facilities, police and fire station. The commercial centre is
planned to be located just next to the central plaza to give bustling atmosphere to
the zone and land for security facilities is reserved at the south most area and

secured emergency exit to the pritnary road.

Transport circulation Block plan, location of fﬁnctions, and image plan of the
Hi-Tech Core are shown in Fig, 5.9.1, 5.9.2, 5.9.3 and 5.9.4.

5.9.2 Development Programme
Facilities are classified into categories below by priorities.
Programme 1 —~  Administration Core
Business Centre

Skill Development Centre
Telephone office
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Programme 2 —~  Police Station
Police Station
Central Plaza

Programme 3 - Hotel/Condominium
Commercial Centre

Above programme is a subjecl to be rearranged. All the structures were
recommended to be steel and glass to reserve the expansibility of building and the flexibility of

planning,

- 190 -



Table 5.9.1 Faeilities of the Hi-Teclk Core
- Floor Arca/Staff Mitimun \ o -hjtill-up Arca Site
(m¥/par) No. of Sl No. of Unit Nen Floor Arca (m?) ()
ADMINISTRATION CORE 1,500 1.5
i} Management Comypany Olfice o0
~  Administration 20 10 i 200
— Public Refation 20 5 i [{K)
-~ Security 0 5 i 11X
- Invesiment Promotion 20 5 1 100
- Company Section 20 5 i 10
- Finance 20 10 | H
- Meeting Room - - i 60
- Guest Room - - t 20
— Reception - - 1 20
ii} Local Government Office 20 5 1 1]
iii} Public R & D Institute 40 10 5 2004
iv) Incubation/3iart-up Room 00
~ lLaboratory 20 2 15 600
- Cemputer Workshop 10 5 1 30
— Salon - - i 50
v} Innovation Centre 20 5 1 100
vi) Library 200
- Office 20 3 1 60
— Reading Section 2 Is I 10
~ Reference Seclion 5 6 1 30
— Storage -~ - ] R
vii) Post Office 400
- Office 20 10 \ 200
— Cellecrion/Disinbution Section 40 5 1 200
viii) Asserbly Hall 800
- Hall 3 200 1 600
—~ Exhibitiors Hall - - i 200
ix) Conference Room 3 50 2 00
BUSINESS CENTRE 1,500 100 0.6
i} Private Office 20 A 5 1500
CENTRAL PLAZA 1400 1,00a 4.6
i)  Sciznce and Technoiopgy Exchange Plaza 600
— Exhibitien HallySalon - - 1 200
— Conference Room 3 33 3 304
— Information Cenire 20 5 1 1040
il) Bank 20 10 3 600
i) Restawrzny/Cafc 200
— Sell-service Siyle Floor i4 100 i 140
— Kitchen 20 3 1 60
iv) Plara 1,604
SKILL DEVELOPMENT CEMTRE 1.30K) 850 1.2
i} Training Roem 4 25 [ 600
iy Workshop 8 25 2 400
1y Administration Office 20 5 1 LY
iv) Cantecn 200
— Self-service Swyle Floor f.d i I 140
- Kitchen 20 3 1 G0
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6. IMPLEMENTATION PLAN OF FIRST PHASE INDUSTRIAL ZONE

3

6.1 Cost Estimate

6.1.1 General

The project investment cost mentioned here includes those of necessary
infrastructures outside the Industrial Zone for the implementation of first phase Industrial Zone.
Allocated investment cost and O&M costs are described in Chapter 8 for financial analysis.
The direct construction cost for water supply system was amended from 40.4 million to 46.4
million according to the design change of reservoirs ca;iacity.

The investment cost consists of the following cost items, as shown in Fig. 6.1.

— Direct construction cost

— Land acquisition/compensation cost
— Administration cost

— Engineering services cost

~ Interest during construction

— Physical and price contingencies

The projeci investment cost for the first phase Industrial Zone was estimated based on

the field investigations and collected data at site. Major survey items were as follows;

— Unit construction cost recently
—  Unit prices of construction maierials
— Labour wages |
— Plant and equipment cost
- — Inland transportation cost
— Taxation ' '
-~ Unit cost for land acquisition and compensation cost

— Social charges

6.1.2 Condition and Assumptions for Cost Estimate

The following conditions and assumptions are applied for the cost estimate.
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6.1.3

(1

(2)

(3)

@

Price level

The price level of October 1991 was applicd that arc the time of execution of
tield investigation related the cost estimate works,

Exchange rate
The fox'eégrl exchange rate was adopted as foliow,

US$ One (1) = M$ 2.70 = Japanese Yen ¥ 130.0
Currency of estimate
The estimated costs are indicate by the Malaysian Ringgit.
Disbursement of investment cost

The investment cost is assumed to be disbursed following the proposed
implementation period of three (3) years started from 1992,

Estimate of Construction Cost

(1

Direct construction cost

The following cost items were included in the direct construction cost for the
industrial zone of 250 ha in the first phase.

1)  Land preparation
— Industrial Zone of 250 ha
2}  Road network

— Cost for the road network within the Industrial Zone including twé (2)
bridges

3)  Power supply system

- Transmission line cost between the Hi-Tech Park and Kulim sub-
station and Sungai Petani substation for 132 kV

— Extension cost of feeder bay at Kulim and Sungai Petani existing 5/S

— Main and distribution S/S and distribution lines in the Industrial Zone
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