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CHAPTER 1 INTRODUCTION
LR requires the following series of physical planning works:

(a)  Land Use Planning: This basically entails thc conversion 1 of the exlstmg land use into a
more cffectwe urban use.

(b) Layout Planning: This involves the phymcal delineation of lands and the prov:smn of
ncccssary infrastructure, . : g

(¢)  Engineering Design: This work closely relates to physical planning since it entails the
designing of various infrastructure and famhtlcs as well as the resolutlon of cx1st1ng
__‘bulldmgs :

Land use planmng and Layout Plannmg are dxscussed in the main text

Engmeenng designs have been workcd out prior to thc prcparatmn of the case study areas. Under
the procedure of LR nnplementatlon work, cngmccnng dcsn gns are c0n51dercd to be essentlal for
the following rcasons

(a)  Realization of Layout Plan: Engineering design is regarded as a subsequent work
after the layout plans even though some feedback work is inevitable. As such
engineering design takes the role of substructurc plannmg and makes layout plans
substantial. -

(b) Prov1s.10n of Safe and Comfortable Urban Environment: All engineering designs

. aim at provzdmg safe and comfortable urban environment in-accordance with

~ relevant Malaysian rcgulations and guidelines. Without adcquatc earth works and

sufficient infrastructure and utilities, adverse environmental effects under full
urbanization would be hardly bearable for residents and expose them to danger.

()  Estimates of Construction Cost: The precise construction cost should be quantitied
' for the implementation plan can only be estimated based on the results of the
engineering design. Needless fo say, popular and economical construction methods

arc favored under an LR project.

It should be noted that all the LR engineering designs are prepared in order to formulate an -
nnplcrncntahon plan. After approval of the implementation plan and prior to actual construcnon
a dcmgnatcd nnplcmcntahon body prepares thc detailed design. :



Figure 1.1
Coverage of LR Engineering Design
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CHAPTER 2 SUBANG PROJECT AREA

21  Summary of the Layout Plan

Table 2.1 and Figure 2.1 provides a summary of the layout plan for the Subang project

area:
- Table 2.1
Land Use Plan for Subang Project Area
Land Use Total *a
PUBLIC Basic Road L
LAND Tafrastructure Major Road W= 30m 29,640
USE Collector Road 24m 157.h14
Major Local Road 20m 204,263
: ” 15m 61,323
Minor Loeal Road 12m 293 885
Appreach b 212
Public Parking 11,928
Bus Terminal 1,950 :
: Sub-Total 7h3 M7 2392
Open Space
Buffer Zone : 78,325
Park 93,330
Reserved Forest 145,080
Sub-Total 116,935 9.93
River .
River 14,570
Waterway - - 23,540
Retention Pond ' 60,000
Sub-Tot! : 117,910 170
Basic Lnfrastructure Totak 198,162 3755
Others $chool - ’ 1 81,850
Kindergarten 5,520
Sub-Towl - . _ 87,370 274
Cemetery 13,250
Religious Fagiity ) 1 13,430
: Sub-Total 6,650 0,84
Other Public Faclities .
Fire Statton - 7310
Police Station 11,000
Post Office 1,400
Multi.Purpose Halt 3,170
Community Hall - 5,370
. Clinic . - 6,120
Rader. : . 400
Water Tank . 7,450
Tel. Exchange Station . 9730
Electric Substation : . 28,760
Sewe. Treatment Plant. - 15700 - -
) Sub-Towal 102,410 3.2
OTHERS TOTAL - 216,460 6.78
~ PUBLIC LAND USE TOTAL IRTEN: 2 4434
PRIVATE Residential " “Ferme House 243,073 7.62
LAMD Site . Semi Detached - 134,616 4.22
JSE _ o " Detached . 274,447 T %40
) : : Sub.Totl ) 652,137 20.44
lpdu.;t'rial Sie . :
S:D_\:Lu-Sule . . 139,291 f.}?
pMedium-Scale: . §79,317 27.56
© SubTotal T 1,013,608 3193
‘Site for Other Purposes : . . ) ’
Medical Welfare - _ RN ICIER IR ¥
 Gommérce/Business 57,101 1.79
. ) . Sab-Towal : 105,220 -330
o PRIVATE LAND USE TOTAL. . ' : 1,775,965 . | . 5566
TSUBANG PROJECT AREATOTAL .~ = = 0587 . | 1000






Figure 2.1
Subang Arca Layout Plan
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2.2 -

Land Development Pian.

(1)

@)

3

@

Design Guidelines
The followmg clesngn guidelines were con31dcred for the proposed land use plan:

(a) 'Some hilly terrams w1ll be prescrved in its natural state from an
envuonmental v1ewpomt

) The area where suitable bulldmgs are mtenswely situated in association with

the proposed land use plan will be undisturbed unless relevant
infrastructural work needs to be done; and

(c) Cutting and filling work will be balanced within the area. Consequently,
: imported soil will not be brought into the area from outside.

Planned Ground Level

The ground leVel of the land to be deveIOped was planned with the following design
criteria: :

(a)  The ground level should be hlgher than the hlgh water level in the proposed
_1etention ponds

(b) - All the road surface levels should be desxgned within the acceptable range
of road slopes and drain slopes; .

{c) The two river catchments in the area, i.c., Sg. Pelumut and Sg. Air Kuning
' _should remain as they are; and '

(d)-  Proper earth work should be donc with current land modulations retained -
' in sotne areas and modeled for the expected improvements in other areas.

Based on the above, the manner and degree of unprovements to be done on the land
is presented in Flgure 2.3.

Slope Protection Measures

The protectlon measures proposed to stabilize the newly exposed slopes after the
earth works are carmied out by cither cutting o filling the original ground slope and
turfing the fop soit or building a retention wall. These are 1lluqtrated in Figure 2.2.

Earth Volume Treatment

" The carth volume Wthh is the work volume of cutting and fxllmg was calculated

to be approximately totals S 000,000 m* (i.e., 2,500,000 m’ for the cutting work

* and ‘another 2,500,000 m’. for the filling. work) In the: calculation, the soil '
'changeable rate (c), by grading and compacting works, was assumed to be 1.0. In

the actual lmplementatton phase, however, a series of soil surveys  and

h 'expenmental bankmg should essent1ally be done to check th1s rate.

The soil land use plan wh1ch shows the origin site and destmatmn site of soil was

'prepared in oompllance with the calculated earth volume by spot In plamming the
.movements of 1nd1v1dual earth volume, the d1stances were mmunlzed with due



consideration to road ahgnmcnt and other restricting fdctors The results are.
illustrated in Figure 2.3,

(5)  Disaster Prevention Measures

To avoid anticipated damages caused by carth works, thc followmg should be taken
* prior to earth works:

(i) Subdrainage: The current small crecks which will be affected by the earth
: . works should be replaced with the perforated hume pipes ranging from 150
mm. to 300 mm. in diameter. kt w1ll ensure protection agamst landslide to
a great extent.

(i) * Storm Water Measures: To control the strong current in the rivers, fences
o and gabions should be properly installed.: In addition, some temporary dams
should be constructed to prcvcnt soil outflow. .

(iif)  Falling Stones: Dangerous steep slopes should be surroundcd by prcvcntlon

" fences to intercept falling stones.

- Figure 2. 2
Guideline on Rolling Terrain Earth Works
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Figure 2.3
Soil Haulage Plan in Subang
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Road Network Plan

1)

Road Systcm-Analyéis
(a)  Regional Road Network

The draft structure plan of Petaling District and part of Klang District proposes the
new as well as the upgrading of highways comprising the Outer Ring Road
network, the Inner Ring Road network, and the secondary distribution network.
These networks will ensare smooth traffic flow and relicve anticipated congestions
at the junctions of the existing Federal Highway and the North- South Exprcssway,
and the proposed Shah Alan nghway : :

One of the arcas which will grcatly benefit from the p_]an is thé Batu Tiga - Kg. Seri
Subang - Sungai Buloh corridor. Under the Outer Ring Road network, Batu Tiga -
Sungai Buloh Road will be upgraded to six ]anes Furthermore, a néw six-lane road
will be developed between Kg. Seri Subang and Sungai Buloh, although the road
alignment has not been precisely determined. At the distribution network level,
the existing two-lane road between Subang Intcrnatlonal Alrport and' Kg Seri
Subang will be upgraded to become a four lanc road :

(b)  Internal Road Systcm

‘The roads in thc area are substandard in ferms of road width and pavcment Inspltc '

of that,” main roads have relatively largc traffic volumes (e.g.,] In Subang - 12,000
veh./day, Jin. Saraf 6, OOO veh /day, and Jln 3D 9 000 veh /day, 1ncluswe of

g motorcyclcs)

As a road network, thc road densny 1tself is msufﬁcmnt and the followmg problcrns
can be pomted out: . U .

- Prcsenﬂy, JIn. Subang, Jln Saraf and Jln 3D handlc through tl‘dfflc The
- two intersections nearby Pekan Subang with an interval of- only 300 m,
- always hamper smooth. cncu]ahon of traffic. Allgnment of thc roads should

' be’ mOdlflt‘.d to meet at only one mtersectlon .

- I_ | On]y .Hn 3D and thc cxtensmn of Jn, Buklt Badak can ]om at Batu Tiga -

Sungai Buloh Road dlrcctly from the ared Mtematwe acccss roads should
- be prov1dcd : : : : :

With the pro_|ect 1m_plemcntation, traffic volume"wil._l increase due to the following
reasons: .

- increase in ﬂﬁough-trafﬁc due to road irnprth:mcnt and smooth circulation; '

- increase in night tlmc populatlon wh1ch wxll be quadruplcd

- increase in. the numbcr of cstabhshments and cmployees wh1ch will be
tripled; and ' :

. 'dcvclopmcnt of the new urban ccnter (expans:on of Pekan Subang)

Accordmgly, the existing road system will be unable to meet future traffic demdnd -
and will have to be totally renewed. -



(2)  Proposed Road System

The hlcrarchy of the proposed road network w111 be comprised of the followmg
types of roads:

Table 2.2
Road Types in the Proposed Road Network
. | No. of Lanes | - Total
_ JKR Type Width (m.} " .| Length (m.)
Major Road us | 30 4 | oss
Collector Road v | o4 | 4 6,507
Major Local Road ‘vz | 20 [ 20| 10074
Minor Local Road: ' o o
for the area of service 3 S R P : L
Industry B D ) Loo1s 2 © 4,000
MinorLocalRoad | Ul - | 12 )] 2 | 2413
‘Backlane, sidetane A R 6 s S 10’,267

Asa major road in thc area, J ]n 3D will be modified and smoothl)r connected with -
Jln Subang. The area will also bc upgradcd to’ bccomc a four lane road.

Asa collector road an internal cucular road of 6. 5 km. consxstmg of the upgradcd |
' existing section (JIn. Bukit Badak and Jln, Sarai) and the newly constructed section
will be dcveloped

As for external connection, thcrc will be one aoccés road to the 'alrport four to Batu
Tlga Sungal Buloh dnd one to thc Malaysmn All‘ Forcc Base (TUDM)

The proposed road system is depxctcd in Flgurc 2.4 and the typical cross sectlons
and dc31gns of layer thxckness are 1liustratcd in Flgurcs 2. 5 and 2.6., respecnvely
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Figure 2.4
Subang Area Road Network
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Figure 2,5

Typical Cross Section of Roads
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Figure 2.6
Designs of Layer Thickness. -
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: Asscssmcnt of Future Tratflc

‘Aﬂcr land rcadjustment, trafﬁc demand and flow in the arca wﬂl be increased and

altercd by the expanded economic activities and the changes in the the land use

pattern.

The existing traffic demand

can be referred to the ITM
Study Report (Physical and
Socio-Economic Study for
Kg. Melayu and Kg. Baru
Subang, 1992) as shown in
Figure 2.7. The traffic
volume of 6 peak hours, 2

_ hours each in the morning,

afternoon, and evening) was

counted to be approximately

6,850 vehicles at the cast side
entry point and 4,500 vehicles
at the west side. The study

also observed a huge number

of through -traffic runnmg

from east to west which is .

causing the traffic congestion
on the main road.

The destinations of trips made
by the residents in the area
are mainly Kuala  Lumpur
with 32.6% of the total trips

. followed by -Subang Jaya
- 22.1%, while Shah Alam and
- . Petaling; Jaya posted 10.3%
_(refer. to Figure 2.8).- The . .
“average vehicle ownership in

the study area is shown in Table
2.3. The

all'~ “vehicle - types -

:The

_ 1mp1cmcntat10n ¢ land -
_ rcadjusimcnt in'the study area
is - estimated with

_ motorcycle
ownership is highest among

Figure 2.7 Existing Traffic Demand
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Table 2.3 Average Vehicle Ownership vs.

“ands

o passenger car. ownership is

0.5 per- household.
‘traffic demand aftcr the

: “these .
: 'aﬁ_f_ailab]e;'dat_aand_infonnam)n_ ‘

_ Total Households in the Study Arca

‘Type Ave./HH
Bicycke 0.4
Molofeyele = - | 08
Car. 0.5
Van 0.05

Source Phywcal and Socuo 2CONoMIt Study for
. Kg. Melayu Subang 1992

21

200



The methodology of the traffic demand. forecasting is-depicted in Figure 2.9.
Firstly, trip generation rates by land use type is analyzed based on the existing
traffic demand and socio-economic data such as population and employment.

.. Figure 2.9
Stcps in Traffic Demand Forecastmg

Existing Traffic Votume Land Readjustment
' Plan ’

T
".

|Existing Socio-Economi H—w Planned . Landuse,
Economi Framework .

v

[1rip Generation Rate
by tand use ) ’ v

Trip Generation by :
Zone i

i
.oT

’ 1DD‘Thaffic Voulhe '
T

T

Traffic Assi_gnmeﬂ

Using the trip. generation rate, traffic generation volume from each traffic zone,
which is delineated in the study area to be ten (10) traffic zones based on the
planned land use, is estimated. The traffic genération volume is converted to the
Origin-Destination (OD) traffic volume. Thcn the: OD traffic volumc is asmgncd
into the planned road network. : :

Table 2 4 : s
Tnp Gcncratlon Rate by Land Use Type
LandUse - P. Car LorryNan i ERRER Y7 ol
Middle Industry . s | wmo| e
Service Industry 230 ] o200 ) 208
Commercial : 300 1200 1. . ...300
-Detached House - 40 1 .30
Semi-Detached House L[ REIEI S EE N T -1
Terrace House . - SR TS IR R ;_270

The result of the traffic ass1gnmcnt is shown i in Figure 2 10 (a). Traffic demand
on the east-west trunk road, which is proposed to be a four-lane road, is estimated"
to range from 10,000 to 40,000 passenger car units (pcu) per day, and. mtemal
cucumfcrcntlal major road is from 3 000 to 18 000 peu pcr day S
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~ Figure 2.10 (b) shows the turning movement at the intersection near Pekan

* Subang. The large volume of right/left turning movement between between east

' bound (to KL) and north (to Kg. Melayu) or south (to Kg. Seri Subang industrial

zone) are observed. In order to accommodate those traffic demand, the geometric
design of the intersection will be required to be as shown in Figure 2.10 (c).

In conclusion, grade crossing will still be operative at.the most congested

intersection while elevated crossing scems to be an excessive investment.

Figure 2.10
Future Traffic Demand on the Major Network and Major Intersection

) ) oo/b.\}:pak Hour

Turning Movement

-

¢. Proposed Intersection \ o \
Geometric Design v i

L

@} a: Traffie Demand (100 peu/day)

Az
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Flood Protection System Plan

Urbamzatlon dccreascs the capacity of natural water retention on land and exposes the land

to ﬂoods An urban devcloprnent pro_]ect ‘has to take the rc3pon31b111ty of controlling storm

water runoff in its project arca to avoid addltlonal mﬂucncc on thc downstream area.

The deveiOpment of comprchenswe flood protection, rivers, drams and retention ponds
are to be considered in the same contcxt o

A.

&wlmpmmmt
(1)  Catchment Area

‘For river improvement, sectional p_lan‘_s are 1o be prepared with consideration of the

whole upstream area. A future catchment area may develop because of the
uncertainty of future developments.. The catchment area of Sg. Pelumut is 603.0
ha. while Sg. Air Kuning 256.1 ha.. Subdivided catchment areas by the points of
design sections in the study area are depicted in Figure 2.11.

(2)  Average Runoff Coefficient

The average runoff coefficient based on future land use is cstlmdtcd at 0.35 for Sg. -

Pelumut and 0.56 for Sg. Air Kuning as shown in Table 2.5. In this connection,

- the future land use outside the arca is assumed to be residential and recreational
along Batu - Tiga - Sungai Buloh Road, and preservation of forest on the hllly land
. with more than 150 ft. above sea level.

| 3) Peak River Flow Estlmatlon

For pcak river flow cstlmatlon the modlflcd form of the Ratlonal Method was

~ adopted as follows:

,

Q =1/360*Cs*C*i*4

where, : : _
" Q = peakriver flow of 100 years’ return period (m’/s)
Cs = storage coefficient '
C = mnoff coefficient B
i = rainfall intensity (mm/hr)
~ A = catchment area (ha.)

In the formula, the rainfall intensity for 100 years’ retum pcnod was obtamcd based ._
on the rainfall records at Kuala Lumpur (Ampang) as follows:

Rainfall intensity (mmfhr) = 6,223 ] (tc¢*° + 16.38)
where, _ L ' _ o
tc = time of concentration (mm). This is the duration of the water flow

from the remotest point to the design point for cross section in a

catchment arca. It consists of the time on ground surfacc and the
time in the river. :
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: - “Table 2.5
~ Estimation of Average Runoff Coefficient

Runoff Pelumut River An' Kuning River
Coeffigient
Land Use ' . Total Total
Study | Exterior {Ha) - .| Study § Exterior (ha)
Area Arer . Area Area
c _ ac |- : ! AG
(ha) Aha) A {ha) (ha} A
‘BusinessArea 0.85 6.30° - 610 | s18sf 10| . - | 1610 | 13685
Residential Area 0.40 2180 | 13960 | 15140 | 64560 | 5840 T | sedo | 23380
Light Industrial Area 0.65 27.30 | 495 10 27.30 17745 | 7320 | 1780 | 7320 | 47.580
Unimproved Area 0.20 o 46.50 195.10 39,020 - - 17.80 3.560
Streels 0.85 2190 1 oo | 8840 | s8.140 S8.70 |. - 5870 | 48.895
Lawn {part etc.) '0:20 1190 | P50 1 qaa70 | 28040 | 9190 31.80 £.380
Total - - - 89.00 | 51400 { 603.00 | 213500 | 23830 | 17.80 { 256.10 | 144.480
Average Runoft A*C/A=035 ' A*C/A=056
Coesfficient .
' Figure 211
Subdivided Catchment Area by Point of Design Section
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As the calchment area gets larger, the effects of channel storage on the attenuation

of the fiood wave becomes more pronounced. To allow storage effect for the peak

rlvcr flow, storage coefficient (Cs) was dctcrmmcd as follows o
Cs = 2tc /[ (2tc * td) :

whcrc,

tc = time of concentration (mm)
td = - time in the river (mm)

In conclusion, thc volumc of river flow at thc pcak of 100 ycars probability was
estimated in Table 2.6.

Table 2.6
Estimation of Peak chr Flow by Des:gn Sectlon Pomt
S ‘ Catchment Area . . E _ :
Point of Design tha) Time of Runoff Storage - Peak River
Section - . Congentration Coefficient Cosfficient Flow (m®/s)
Inlet Cumulated ' D
Sg. Pelumul
Al 603.0 603.0 54 0.35 0.80 55.201
| e A K“':gg 46.1 46.1 14 056 - 0.88 14.344
’ A3 53.8 99.9 22 0.58 0.79 23.301
Ad 28.2 128.1 27 0.56 0.78 26.139
AS 48.6 48.6 H 0.56 0.96 17.861 -
AB 79.4 128.0 17 0.56 0.83 - 34.836
(4) Design Cross Section

The two rivers shall be improved to withstand the peak currents. The following
Manning Formula hds been commonly employcd to determine the neccssary CIOSS
sections:

V= Lin * R 45"
where,

V= -vclocﬁy in river (m/scc) o

n = Manning’s roughness coefficient (0. 015 for concrctc channel)
R = hydraulic radius (m) -

S = slope

- Q= flow in river (m’/s) ,
A= sectlonai area of flow (m’)

The rivers are dCSIgncd for open channels and thc frccboard of more than 30 cm.
shall be attached. The velocity in river flow is designed to range from 1.0 m/sec
and 3.0 m/sec with due consldcratlon of the grit transaction and abrasive damage.
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The necessary river flow capacity was estimated at every point of the design

section in Table 2.7 and the pmposcd cross section was worked out as shown in
Flgurc 2.12,

: Table 2.7
" Estimated Capacity of Cross Sections
_Pﬁint of Section Boftom . . Sile.Slope Velogity Capacity
Design widthm) |- a:x Depth (m) Slope {m/s) )
Sg. Pelumut : : - .
Al 8.5 0.5 25 0.001 2,888 55.955
Sg. Air K”r:gg 3.0 0.5 18 0.001 2.107 14,791
a 3.7 05 2.1 0.001 2,365 23.501
s 3.8 0.5 22 0.001 2428 26.174
o 3.4 05 19 0.001 2.221 18,357
e 41 05 . 25 0.001 2,613 34.949

(5) Rlver Reserve

Accordmg to the DID plannmg standards, both rivers shall flow between thc

: chIgned river reserves as shown in Table 2.8. The- nccessary river reserve in the

area is ten (10) meters in width on each bank. The prime function of a river
reserve is to allow personnel access to a river, plant or other apparatus for
maintenance. In this sense, a road parallel with a river can serve as a river reserve.

Table 2.8 -
Required River Reserve
e T Required Reserve Land
Width of River.. - " on Each Bank {m)

| more than40m =~ - ' C 50

20m - 40m Coe 40

10m - 20m o _ . 20

5m- 10m i 10

iess than 5m ' 5.

Retention PDnd_Dsle_lQp_u

(1) Catchment Area

Asa deslrdblc approach to prcvcnt adverse effects of urban devclopment on the

downstream area, a retention pond is to be developed temporarily to adjust the

quantity. of .outflow. - “In the area, two retention .ponds shall be developed
correspondmg to thc catchmcnt areas of the cmstmg rivers of Sg Pelmut and: Sg.

- Air Kunmg

SN



‘Figure 2,12 .

Cross Scctlon Designs of thc Rivers

1. Pelumut River
Point of Design Section: a1
Peak Discharge: 55.201 m%/s

8 ¥m

o B50m
2. Alr Kuning Rlver
Point of Discharge: a2
Peak Dlscharge 14, 344 m¥s
9.10m

12.70m

P'oin.l of Design _Secﬁon:_ ad
Peak Discharge: 23.301 m;’,g. ‘
: ) . .- 8.1

Point of Design Secﬂon ad

Peak Discharge: 26.139 m¥s
€.30m

Point of Design Section: a3
Peak Dlscharge 17.861m ,’s

La 40m

. Poml of Dasign Sectnon ad .
 Peak Discharge: 34,936 m%/s

Looesom

2.20

: Roughness:Coefﬁciént: n=0.015

Slope = 0.001

. Velosity = 2.888 m/s

Capacity = $5.595 m%/s

; Miriimum Reserve Width

=9.30+10*2=29.30m.

Roughness Goefficient: n = 0.015
Slope = 0.001 .

Velocity = 2.107 m/s

Capacity = 14.791 m¥/s

Minimum Reserve Width
=5.10+10*2= 2510 m.

- Roughness Coefﬁclenl n=0.015
" Slope = 0.001

Velocity = 2.107 m/s
Capacity = 14.791 m/s

Minimym Reserve Width
=510+ 10%2=2516m.

' Roughness Coefficient: n = 0.015

Slope = 0.001

" Velocity = 2.428 m/s

Capacity = 26.174 m"/s

Minimum ﬁeserva Widih
=630+10%2~2630m.

Roughness Coefficient: n = 0.015
Slope = 0.001

Velogity = 2221 mfs . . .
Capacity = 18.357 m%/s

Minimum Reserve Width
=5.60+10%2=2560m.

) Roughnes's Coefficient: n = 0.015
© Slope=0.001 . o

Velocity = 2613m/s
Capacity = 34,949 m¥s -~~~
Minimumn Reserve Width
=680+10*2=2690m.
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Since it is a provisional measure until the whole downstream arca is improved, the
“retention ponds are designed to withstand the rainfall intensity for five (5) years.

The service area of these retention ponds arc, therefore, to be restricted within the
.~ case study area and unavoidable adjacent area as shown in Figure 2.13.

Figurc 2.13
Catchment Areas of Retc_ntion Ponds

ala sian Air. Force Base

'Legénd

_' - .. Point under
Study Area e e 'Conmderatlon _
Existing Power ~ 93.9ha  Catchment _Are_a_, '

g ~ Transmission Line:
——— Catc!rlnent- Bo_undar)"

: .Pfopoéed. Location
of Detention Storage

2 Analys1s of Prcscnt Downstream Scctlon -

Thc current Shapes of downstrcam sactmns ad_]acent to thc arca are depicted in

: Figure 2 14. -The, current capac1ty and allowablc dxschargc quantity was estimated

" 'based on the Manmng Formula as shown i in Table 2.9. Inthe formula, Manning’s
xoughncss coeff1c1ent for a natural nvcr 13 0, 03 e



Figure 2. 14

Current Cross Scctlons at Downstrcam Scctlons

1. Pelumut River

T

Scale : 1/200

Sectional Area : 7.83 m2
Slope : 0.003
Hydraulic Radius : 0.887 m

2. Air Kuning River
‘ : Ll o Sectional'_Area D 7.46 m"2
_ Hydraulic Radius ® 0.565 m
Table 2.9
Allowable Dlschargc Quantxty
C _ Sg Pelumut . | Sg. Air Kuning
Velocity (m/s) iess | 1se2
|| Capacity (m%/s) - o 13194 11.653
Whole Catchriient Area (ha) SRS .609.7 256.1
Catchment Area in Study Area (ha) _ o 938 - 2561
Normal Discharge o 00216 : 0.0455
Allowable Discharge Quanmy from Study Area ‘ 2.028 11.653

(3) Required Retention Volume

 The rctcntlon volume which is requlrcd besides those of the rivers, was estimated
by the formula dcrwcd from Japan Sewerage. Work Assomatlon as follows

Vi= (n - rc/2) *60 ¥ tz *C *A * 1/360

where,
' Vi

i

e

C
A

Bl

required. retention volume .'

rainfall intensity of 5 years’ return pcnod (mm/hr). _
=" rainfall intensity in case of allowablc dlschargc quantlty (mm/hr)

= runoff cocffic1cnt

= catchment area (ha)

In the above formula, thc maxumzcd Vl durmg T1 is. the requ1rcd retention
volume, Adoptmg this to thc area, thc rcqulrcd rctcntlon volume was cstlmated o
as shown in Table 2.10.- : '



Table-2.10

Estimation of Required Retention Volume

Sg. Pelumut Sg. Air Kuning
(Conditions) : o
iﬁtchment Area (ha} \ gaogg . ??Bsgsg
owable Discharge (m"/s) 6.57 0:_57

Runoff Coefficient
Rainfall intensity (mm/hr}

3.867 / (°° + 10.85)

3,867 / (°* + 10.85)

(Results)
e 7
:./(rrnn;)(m") - 41,800 82,700

In conclusion, the ﬁccessary :z;icas_of retention ponds are 2.2 ha. for the catchment -
area of Sg. Pelumut and 3.8 ha. for Sg. Air Kuning based on the proposed depth
and side slope. . : -

_ (4) ﬁésign Aspects

Retention ponds introduce a risk element in that at the onset of an exireme storm,
an overflow may occur at the basic embankment resulting in the possible failure
of the structure. To ensure that this risk clement is kept at a minimum, the

embankment is designed to withstand an inflow flood as shown in Figure 2.15.

Figurc 215

| Proposed Depth and Side Shape '

1)

. Retenticn Pond along Sg. Pelumut

o 10m B.OW .

v -ﬁ

' i1)  metention Pond along §g. Mz Kuning

U qn%m . 50m
‘ ST 7 | Reserve '
o umwLEe2e ;




An outlet which intends to control the downstream dlschargc under allowable
‘levels will be:installed at each retention pond The outlet is outlined in Flgurc
2.16. : : : : : :

Figure 2.16
.~ Qutline Qf QOutlet

“Soreen

Discharge >

Orifice

Drainage Imp.rgvgrn;nt
(1) Drain Types

Streets are a significant and important component of the urban drainage system
and full use shall be made of them for conveying storm runoff up to reasonable
limits, Utilization of a street as a drainage channel will havc to be compatible with
m pnmary function of traffic conveyance. :

The dramagc systcm in the area has a design return period of five (5) year&. in line
with future land use plan. It consists of sevcral types of drams on local and IIld]Dl'
roads : :

As initial drains, three kinds of block drains are proposed on local roads. Their
capacities are estimated in Table 2. 11 and designs are shown in Figure 2.17. They :
have been adopted ina numbcr of devc]opmcnt schemes i in Malaysm

To cope with cumulative rainfall; precast U-drains. shall be properly mStalled '
within the right-of-way of major roads. The pre-cast U-drain is available. both
with and without dry weather flow (DWF) channels.. Basily handled and laid, it
allows for fast construction of waterways or open flow channels with a minimum .
of wet concrete works, And to serve under diversified conditions, many sizes are
available. Thcy are largely classified into standard sizes (for width < 1,800 mm) '
and super sizes (for width bctwccn 2, IOOmm and 3 600mm)

* In the case ::tudy arca, scveral standard typcs are proposcd Thcxr dlmcnswns and -
expectcd pcrformances are mdlcatcd in Table 2.12.. :
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Table 2.12

Capacity of Block Drain

' Hydraulic - | - S Flow Designed
: ) Sectional . Radius Slope Velacity Capacity Sarvice
Type of Drain -~ Area (m% () T%) m/s) ms) Area (ha)
300mm Block Drain 0037 | 0081 2,00 1.461 0084 0.3
600mm Block Drain - 0.180 <042 200 . 2.566 0.462 23
Block Drain with 0.410 6.158 2.00 2.755 1,130 57
Brickwall
e Table 2.12 :
Expected Performance of Precast U-Drain by Type
Dimensions of L-Drairs e Hycrauiic - Dassigrad
. - Effective’ Sectional . Radius - . . Sorvica
Degpth (]} Area () ) Vlocity Capecity Avea (he)
Normingd _ : :
Size (mm) b{mm) | h{mm) w {mem)
750°600 70 | e0o % paa- o3, 0.230 353 14i2 71
7507750 750 750° a0 0.68 0504 0.250 a7a2 1.886 8.5
soe7s0 |- 900 750 w0 os8 0.606 ° 0.280 4035 2445 .23
googos . |- w00 ‘800 - 08 0.723  b2ee 4.206 3.044 15.3
ieoo00 | 1200 90 50 o8l " oa70 0.351 401 4850 289
12000200 |0 1200 | - 1200 50 108 1.204 0.382 5.050 6535 228
1scoriz00 | 1m00 | 1200 | . 100 1.08 1810 osss | 5.560 2066 454
160041500 | 1sc0 | is00 100 1.35 2015 0494 5.602 11.872 9.7
1800M 500 1800 1500 115 138 zatr © 0554 €360 15372 72
1800*1800° | 1800 1800 145 1.62 2803 0.592 6.647 19.206 96.7
Nota: . ’ : : ’
Given Concitions (roughnass cu_am:iet't = 0.018; slope = 0.02; sffectve depth = BO%) -
:l. 300mm Block Drain 3. Block Drain with Brickwall U-DRAIN
87 300 87 230 400 230 B
7 L 1o ol b
7] o & , ) ™
= : Iy '
=f : a
/) w g By
200 : s T I
_ = cdetd g 0]
a i ' 1| chemfer 5 ’
© 2. 600mm Block Drain : ' ' ’ C '
;10060009 G 2
: o - N i
. (‘=]
= 8 | N 2% ¢ 2
\Viyooo® d Conerete chanfer

£00

<100

300mm Block Drain .
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(2) Installation

Several types of block drains and U-drains w:ll be installed at road sides while
several box culvcrts will also be mstallcd to cross under roads and some physical
obstaclcs :

Their sizes were pmpcr]y selected in terms of the storm watcr runoff on each block
and its accumulation. Accordingly, the necessary lengths of drains were measured
and summarized in Table 2.13 in association with the proposed layout plan.

: Table 213
Neccssary Quantity of Drains by Typc
Type m
Block Drain 300mm 3,600
: . B0OMmM ' 62,300
© 400 x 1,200mm with . 4175,
... brickwall
U-Drain 750x750 -} 1,950
3 : 900 x 900 . 1,450
1,200 1,200 | _ . 2,850
1,500x1,500 | 1,780 -
_ 1,800 x 1,800 : 1,000 )
Sub Drainage " 50D X 600 -~ 8,000
'| (Box Culvert) 400x 1,200 S 380
. e 750x750 |- S 90 -
900 x 900 B 170
1,200 x 1,200 R 180
1,500 x 1,500 160
1,800x1,800 ) 15

As a conclusion, based on the above three components, the overall flood protection

- system in the area i$ proposed as depicted in Figure 2.18;

2.5  Water Supply and Disposal System .Plan

A

- Water Supply System

(1)} Present Condltlon

Selangor Water Works Departmcnt (J BA Sclangor) supphes piped watcr within
its jurisdiction including the case study area. Thc main water source comes from
Sg. Damansara where an intake is installed near Batu Tiga. ‘The water is treated
through a purification plant at Bukit Jclutong and sent to a distribution reservoir
via a pumping station both located in the Malaysian Air Force Base (TUDM).
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o Figure 2.18
Flood Protection System Plan in Subang Area

" Pelumut River

© . LEGEND

“U-Drain (1800 XI1800)mM * -,

: % Retenfion Pond

} U-Drain [TSOx750}mm ‘.._:l Cufc‘hme’f'n' Boundary _ .
w (900x900)mm .r;— Pt

- MRaEnE
: —
) Fd--i

—] Qutlet  ~ < -7

31 River [mprovement

»{ Block Drain

© w (1200%1200) mm
{1500x 1500 mm

—
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The distribution reservoir is installed on a hill next to the southeast edge of the
area, 76 meters above sea level. The reservoir, with a capacity of 1,000,000
gallons (4,546m") distributes water among the consumers in Kg. Seri Subang, Kg.
Melayu Subang and its environs.

As for water supply conditions, the Physical and Socio-Economic Survey in Kg.
Melayu Subang and Kg. Seri Subang by ITM in 1992 gave the. followmg
description:

"It is estimated that the water loss rate is to be 30% of the JBA s
supply. The high rate of loss is caused by use of old pipes; road
damage from heavy vehicles and so on. Hzerefore consumers
frequently suffer from suspenszon and shortage of water supply.”

The prescnt water suppiy systcm is dcplctcd in Flgure 2. 19

Flgure 219 :
Exmtmg Watcr Supply Sy‘;tem

: . % ==
' ngend S %imm,

Study Area _

| m==ee= Existing Power Transmission Line

Distributing Reservoir

e '_,Pming 'S'tat_ ion )
sy Conduit
L™

- ] Distribution Pipes
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(2) Policy Setting

The existing Watef supply system in the area should be entirely renovated so as to
meet the increasing demand in line with residential and industrial development.
For that purpose, a new distribution reservoir shall be- installed on the hill side at
Bukit Subang instead of the existing one.  In this connection, the existing pipes

shall also be renovated.

It is noted that the present distribution reservoir is intended to service the adjacent
area. Therefore, the existing arterial and sccondary lines leading to the adjacent
area should be preserved, Otherwise, alternative lines shall have to be laid within
the Study Area. S ' o :

The existing pumping station at the TUDM is expected to provide water to the
proposed reservoir in the future. Accordingly, if necessary, the existing pumping
station shail be strengthened. . . :

The proposed water supply system is éon'ceptlialized in Figure 2.20.

 Figwre220
Concept of Future Water Supply System

A \

e Environs

N alaysian Air Force Base =
“ . .:. Existit.'lg.;#w.mi‘ngﬁ Statton
- (partialy renovated) " - _
.. Existing Distribut ing Reservoir

 Study hrea
"~ Existing Power _
~Transmission-Line -
- Existing Conditit
' eiveeeeeen - EXiSting Mains e
" (partialy adjusted) - . -

——— Proposed Gonduit .,
fF) - Proposed Distributing Reservoir



(3) Water Demand Forecast

Water Demand can be generally classified into the followmg five types in terms
of usage Total demand i is conmdered as the. sum of the 1nd1v1dual types.

Doinestic: Domestic use varies with the economic level of consumers, The
JBA’s standard classifies it into several house types. On the other hand, a
variety of houses will be located in the aréa-for the purpose of the kampung
~ Taking such capita is assumed at 273 liters which is
equivalent to the water demand of a ‘medium cost house in the JBA’s -

 standard. Thc volumc includes watcnng of iawns and gardcns

Commcrcml The demand for commerc:lal use is assumed: bascd on the
calculation of the cqulvalent populdtlon which is defined in the Malaysian

Industrial: TBA does not prepare any gulclehncs undcr this category while thc

Malaysian Standard estimates the demand for light industry in manufacturing
process at 20m >tha per day. The latter is employed in _thl_s study.

Miscellaneous: Some miscellancous uses such as school, factory excluding
manufacturing process, etc. are duly estimated in accordance with the J BA’
standard or the Malaysmn Standard :

improvement.
b)
Standard..
c)
d)
e)

Loss: Current water loss ratio is reportcd to'be 30%. The future rate is

expected to be 10% due to the proposed renovation, |

In conclusion, the future daily avcragc water consumptlon in the area is cstlmated _
at 6, 836m ‘as shown in Table 2.14

. Table 214
Estlmatlon of Dally Average Water Consumptlon
Estimation by Eqmvalml Popu.latmn H A e
Type of Premise Bquivalenit Pofuhﬁun . - . Quanmy Water Demand (m®*)
Residential  ~ 5 per it ) 2 @io | asm
Commerclal . - 3 per 100m’ groas area” .. . 500 () . 479
Bug Terrhinal . 4 per bus bay - E SR U] {bay) R
" indwitrial (1) %2 0.3 per suaff - R 15100 eafh 615
S Tt R .- . S NI B s 02
Besination by Usit Vohume : B
. Type of Premise Unit Vorae - |7 Quaniy - Water Demand (m?)
Indintrial ) #3 20. por hectare S - 9a.l6, ) ' Loy -
- Sehool : 23 litrea peg student . - 3,600 (.mdcn:) 8
Community Hall | 28w peruaiE .« |- 4 (mig 91
Petrol Station 45.5m’ pcr umt ERE P T T
Euimtiohd-‘\"_\"ir:r[w_:'c' S
e N Mﬁw  Waet Demand (my)
Bquation for Waicr Loss ¢ - ot -
C = (A+B) x 10% 6215 6y
Daily Achc':WmE Consugaption (rﬁ’lday) H '(A-i:B'H;U 6,836

. Da:ly average waler mnsumphon per capna is cqual to 273 Iureslcap:la

*2 1 Excluding process use.
*3 ; Process use for light industry




(4) Installation of New Distribution Reservoir
The proposed reservoir shall be properly altocated with the following conditions:

- the sitc should be higher than residential lots by 15m or more; and

- the site should be high enough to supply water among consumers with a
pressure of 150 kpa Or more,

“To determine its capa01ty, dally watct consumption has to be calculatcd as shown
below:

1

Daily Maximum Water Consumption Daily Average Water Consumption x
' Daily Maximum Coefficient .
6,838 * 1.3

8,889 (m’)

ol

The proposed TESErvoir is dc51gncd to store 30% of the dally maximum water
consumption (2, 667m") and to have a depth of 3m-and a setback of 10m.
Accordingly, the required minimurmn lot for the proposed reservoir is .27 ha.

The proposed reservoir fills at night whcn water demand is low and pressure is

~high. To keep the: ncccssary prcssurc level durmg dayt1me, automatic valves shall
“be equipped.

' (5) Dcvclopment of New D1strlbut1on System |

_a) Areal Water Consumptlon The capacaty of d1stnbut1on system can be
determined based on the hourly maximum watcr consumption which is
estlmatcd as follows

Hourly Max:mum Warer Consumpaon = Daily Maximum Water.
" Consumption | 24 * ¢
8,889/24%2.0
741 (m*) .

Note: ¢ coeﬁ clent re!ared with size of city, for etamp!e, 1.3 for iarge size,
LS for redium size, and 2 0 for small szze '

' Furthcrmorc ‘maximum areal water consumptlon can also be estimated in
“terms of hcctarcs and time (in scconds) as follows:

Maximum Areal Water Consumption Hourly Maximum Water
S Demand [ 60 * 60/4 *§
74113,600/319.1 %15

0.00091 (m’fsec/ha)

In the formula, A is the catchmcnt. arca which is equivalent to the Project
"Area of 319.1 hectares, and S represents the coefficient of surcharge.

b) Designed Flow Capacity by Pipe Size: The following Williams formula has
been commonly employed to determine the necessary size of md1v1dual
~ pressure pipes: :

Q = 027853 * *D2.63 *10_54

. where, - _ o —
Q = flow capacity in pipe (m*/sec)
C = velocity coefficient-(100-for concrete pipes)
. D = diameter (m) - : : .
1= slope (he1ghtllcngth)

'Thc veloc1ty shall always be’ controlled at a constant level of automatic



valves. The size of.a water pipe can be determined by its service arca as

shown in Table 2.15.
‘ Table 2.15 . :
Dcmgncd Water Flow Capacny by Pipe
Pipe Size Slope Velocity | Designed Flow Designed Service
(diameterinmm) | (%) Coefficient Capacily (m”/sec) | - Area (ha)

100 2 100 0008686 | = 89
150 2 . 1006 ] - 0.025231 258
200 2 100 0.053768 55.0
250 2 100 0.096694 . 99.0-
300 2 100 0.156189 : 159.9

Inslallatlon For the dlstrlbutlon of water to thc consumcrs thhm the area,

©)

the water supply pipes ranging. from 100mm to 300mm in diameter will be
mstalied at the right-of-way.

To supply watcr to the adjaccnt areas from the exlstmg dlstrlbutlon Teservoir,
pipes ranging from 250mm 1o 450mm in diameter w111 be installed to replace
the existing ones.

A conduit of 500mm in diameter will be 1nstalled t0 conncct the proposcd

distribution reservoir at Buklt Subang to thc cx1st1ng pumping statlon inthe

“TUDM.

The necessaray installation works was measurcd in tcrrns of length and
W1dth -openings of pipes as summarized in Table 2.16.

Table 2. 16
Necessary Quantlty of Water Pipes
Size (daameter in mmy} ' " Length (m)

100 o 26,800
150" E Lo e2r0
200 _ - 3,710
0 L : 2390
300 1,270
450 2,070
500 _ 1,400
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Figure 2,21

Water Supply System in Subang Area
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sewerage Disposal m
(1) Present Condition and Background
| a)  Study Area

In the case study area, the effluent from septic tanks are discharged into the
surface drainages or waterways and finally flow into Sg. Pelumut and Sg. Air
Kuning. In addition to domestic waste, many factories and. animal firms
discharge their effluents in the same manner without proper prc-trcatmcnt
As a result, the Study Team observed that the arca cmits a foul smeli and
impureness is evident. -

In gencral; the septic tank is a primary sedimentation basin in the rural areas
and outskirts of the urban arcas where sewer and central treatmeént system are:
not provided. The area and. its environs have recently faced rapid
urbanization and active mdustnalrzatlon Accordmgly a comprehensive
sewerage Systcm is deemed ncccssary in comparison to the ex1st1ng one.

b)  National Scweragc System g

An agrecmcnt on the prrvatrzatron of the ndnonal scweragc system was
srgned by the Federal Govemnment and Indah Water Konsortium (IWK) Sdn.
Bhd. in December 1993. TWK was awarded a 28- year concession agreement
to manage, 0pcratc and maintain the natronal sewcrage system currf:ntly done
by the rcspcctlve local authorities. : SERT

. The Mlmstry of Housmg and Local Govemrncnt (MHLG) formerly
recommended the installation of stabilization ponds - for housing
developments with more than 100 units. An oxrdatlon pond is a popular

~form of stabilization pond. - However, IWK is mtcndmg to do away with the -

_ existing oxidation ponds in most arcas due to land scarcity. Accordingly,

- mechanical treatment systcm is'expected to be made popular in urban areas

- instcad of the sept1c tanks and ox1dat10n ponds

.(2) Pohcy Settm;,

A samtary sewer is rcqmrcd to be dcvelopcd asa separate system from the storm
water disposal in urbanized areas, Sewers are to be designed and developed for.
the purpose of collection and conveyance of both domestic and industrial wastes.
It is needless to say that mdustrlal effluents are not pcrrmtted to be dlschargcd into
the sewerage system directly. Such wastes should be purified through sewers and

. sewerage plants below the perm1331blc levels glvcn by thc Envrronmcntal Quallty '
Regulatlon 1979..

For the purpose of efficient land use, mechamcal sewerage system in pdrtlcular
the oxidation ditch system is recommended (refer to Frgurc 2 22) ThL advantdgcs
of sald system are as follows _ : .
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. proven by its wide cxperience in Malaysia;
- low construction cost;

- - minimum mechanical equipment; and
- minimal operator attention,

Sewerage ticattnent works shall be located as far from the public right-of-way and
habitable buildings as cconomically practicable. In practice, the sewerage
treatment works and pumping station shall be at lcast 20 meters away from any
habitable building. '

Figure 2.22
Outline of Oxidation Ditch System

Inflow : ' o

= : Sludge
1.4~ Return Sludge (o Disposal o
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g?reenirl!gs ' S : f
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o ‘E‘,_creemng —"J I __[audge Drying Bedg

f.

$iudge Sump J

( Pumping Stati.onj :

" oxidation Diteh [ Secondary | Effiuent y,

Clarifier

(3) Sewer Installation Plan
a) - Sewerage Demand -

The-amount of sewerage demand is closely related to the amount of water

consumption, . In practice, the former is estimated to be 80% of the latter

. with consideration of water leakage and infiltration. According to the water

" supply improvement plan, the arca will consume a piped water of 8,889 cubic

o meters, Therefore; the sewerage demand is estimated at 7,111 cubic meters
~ as follows: - R E R

‘Daily Maximum Water
Consumption x-80% -
8889 %08

7111

7 ; Daily Max:mum Sc_zwerage'Deiim_ﬁd _

o




where,

b)  Arcal Maximum Sewerage Demand

Sewerage demand can also be estimated per hectare pcr second as follows

Hourly Max&mum Sewerage
Demand | 60 * 60 [ A*S

(Daily Maximum Sewerage Demand [ 24
*1.5)/60*60./4*S8
7111/24*1.5/3600/319.1*2.0
0.00077 (m’/seciha)’

Area Maximum Sewerage Demand

H

In the formula, A is the catchrnent area which is equivalent to the Study Area
of 319.1 hectares, and S represents the coefficient of surcharge.

c) Designated Flow Cépacity by Pipe Size -

The following Manning’s formula' has been commonly employed to
determinc the necessary size of individual conduits:

V=1m*R”*§”
Q=A*V

'V = velocity in sewer (m/sec)
N = Manning’s roughness coefficient (0.013 for concrete plpcs)
R = hydraulic radius (m)
- S=slope
Q = flow to sewer
A = internal area of pipe (m®)

 'The velocity in full flow is designed to range from 0.6m/sec to 3.0m/sec with

consideration of grit traction and abrasive damage. The size of a sewer

conveying raw sewerage can be determined by its service area as shown in
Table 2.17. ' ' '

. Table2.17 _ _
Designed Sewer Flow Capacity by Pipe

Pipe Size Slope Velocity Designed Flow - Designed Service
(diameterinmm) | - (%) {m°/sec) . Capacity (m¥/sec) | = Area (ha)
200 06 | 0738 - 0023 - |0 208
250 - a5 0861 ©0042 0 | B4B
300 0.5 . 0867 | . o0088 - | 88.3
350 05 . | 1076 - . 0403 | .. 1338
400 0.5 1.172 0147 .. .{. . 1909
450 0.5 - 1.271 ' 0202 . | - 2623
500 .05 1.360 ' 0267 346.9

Note: * Desugned Semce Area (ha) Demgned Flow Capacny (m “/sec)/Areal Maxlmum Sewerage '

* Demand (m°/ha/sec)

fzy,m“



d)  Sewer Installation.

-Two sewerage treatment planis arc proposed in the area since the area can be
~ divided into two in terms of catchment areas of the current two rivers. As for
. coverage arca, onc along Sg. Pelumut is 93.9 ha while the other along Sg. Air
Kuning is 256.1 ha. Accordingly, the sewer pipes ranging from 200mm to
450mm in diameter shall be installed in line with the proposed layout plan.

In installing sewer pipeé, the following points shall be considered:

- Sewers shall be located beneath streets and alleys within the right of
way, T o '
- Minimum depth of invert to be adopted shall be 1.2m; and
- Manholes and inspection chambers shall be provided at the upstream
end of all sewers and every change in alignment, gradient and size of
sewer. o

There will be a need to equip one pumping station where ground level is very
low along Sg. Pelumut. The pumping station is compact enough to be
located in the buffer zone. In this connection, a pressure conduit wili be

necessary to connect the pumping station to the sewerage treatment plant
-along Sg. Pelumut. :

‘The necessary sewer installation works was measured in terms of length and
type of pipes as summarized in Table 2.18. ' '

Table 2.18

- Necessary Quantity of Installation Works

- “Type {diameter in mm) . Length -  Material

 Sewer 200 30,880 - | Concrete

Sewer 250 ' 540 - Concrete

Sewer 300 © 1,350 . Concrete

. Sewer 350 . Coo240 Concrete
Sewer 400 S 200 ' Concrete

‘Sewer 450 120 “Concrete

Pressure conduit 450 650 Steel
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4) Sewcrage Plant Development Plan

The two sewerage plants, which employed the oxidation ditch system, were
designed to serve the same estimated population for the water supply. The plants
shall be surrounded by a buffer zone of at least 20 meters in width with the
required landscapmg As for the necessary site, one sewerage plant i in Sg. Pelumut
requires 4,500m’ while the other along Sg.Air Kuning 9,100 m® as shown in
Figurc 2.24,

If the 0x1dat10n pond were dcs;gned to bc the same as before, it would need a
relatively Jarge area of 36, 700m It is evident that thc proposed plants contribute
to the c_ff_lclcnt use of land.

Figure 2.23 ‘
Neccssary Site Allocation for Sewerage Plants

Cummunal Plant A Communal ‘Plant B
50m o L 70m
0m  20m | - 4 50m - ; 20m
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5 88 =
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Legend -

Facilities' Site

Open Space (Buffer Zone)
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Table 3.24
Sewerage System Plan in Subang Area
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2.6

Other Utilities
A, Electricity

(1) Existing Conditions

Electricity is supplied to the arca by Tenaga Nasional Berhad (TNB). The
distribution main intake (33kv/11kv) located at the Military Air Force Base
(TUDM) supplies the consumers in the arca with elcctricity through 24 substations
(11kv/433kv) and 29 privately-owned substations (11kv/433kv) -fOr industrial use.

Nowadays, frequent power shortage has been reported- to occur duc to the
mushrooming of factories in recent years,

(2) Improvement Plan

It is obvious that the current electricity supply system will not be able to meet the
future demand. Accordingly, the improvement plan covering the transmission
main intake, the distribution main intake and the distribution substation was
worked out based on the proposed development framework and the discussions
with TNB Selangor and TNB Shah Alam, In addition, -existing electric lines will
be replaced with new ones that run. undcrground The conccptual:zcd
improvement plan is shown in Flgure 2. 25 '

a) Transmission Main Intake: A power transrmss:on line currcntly hcs in the
TUDM in parallel with the area. A new transmission main intake
' (132kv/33kv) will be installed nearby the line. - It_requxres a lot area
mcasurmg 125 by 125 meters of flat land. ' S

b} Distribution Mam Intgkg Two dlStI‘lbutIOIl main mtakes will be separately

allocated with one for the residential area and the other for the industrial area.
- It requires a minimum lot area of 46 by 46 mctcrs of flat land.

c) ' Distribution Sx;tmjgng Two types of distribution substations (11kv/415kv)

are required to be installed at several pomts in the residential area. The first

type has one transformer (IMVA in capacity) while the sccond has two
transformers (2MVA in capacity). As for the area requirement, a lot of 4.6
by 7.7 ineters (35m”) is designed for the former and a lot of 4.6 x 10.7 meters

(49m”) is for the latter. Onc dlstrlbutlon substatlon can supply clcctnc1ty to .
about 400 households . _ :

In the mdustnal area, private distribution substanons shall bc mstallcd undcr the

- responsibility of the estabhshments

. 2_5.38"-_.- :
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: Transmission Line ) for Residential: Area (I1kv/§15v)
- Proposed Transmission D Proposed. Distribution Substat;en

. for 1ndustr|a! Area (Ilkv/4l5v)

' Figure 2.25 -
Concept of Future Electncﬁy Supply System _

)
;

Legend' o : )
‘ 2 i Preposed Distribution
study Area @ Main Intake (33kv/11kv)

Main intake (132kv/33kv)

Telecommunication
(1) Ex1st1ng Condmon _

The telecommunication service is prowdcd in the area by Telekom Malaysm
through the telephone exchange station at-the- airport. - _Although the current
exchange station has a capacity of more than ten thousand lines, the service area
has rapidly urbanized and will continue to progress in the near future.

Accordingly, ‘Telekom Malaysia plans: to develop a new exchange station
‘somewhere around the area. The plan will be authorlzed and 1mplemented in a

few years

Today, _overhead telephone lines are in disarray in the area due to the pace of
urbamzatlon It makes systemdtlcdl management d1ff1cult - :

(2) The followmg two pomts are pmposed

Allocatlon of a site for thc new exchange station (two acres) in the area, and
Replacement of teicphonc llnes to Tun underground S
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2.7

Estimation of Constructlon Cost in Subang Area

The table below shows the cstlmatcd construction cost for Subang Area,

Table 2.19
Estimated Construction Cost for Subang Area

{C1VIL INFRASTRUCTURE)

QUANTITY

- * Riverbed (20cm)

Gabion Mattresses

154

WORK ITEM UNIT UN. | AMOUNT | REMARKS
' S PRICE {(RM)
1.1  Site Clearance | |
1) General Site Clearance ha 1711 7122 1,219,999
2) Cutting of Trees (Grith) pcs 1,000 165 165,000
Sub-total 1,384,999 |
1.2  Earthwork : ,
1) Cut to-Fill (200m) m® " [ 2,000,000 _ 3.75 ¢ 7,500,000
2)-Cut to Fill (1000m). " ?00,000. 4_28 2,140,000
3} imported Fill _ 00,000 | 28.50 | 2,850,000
4) Spread, Level & Compact F|1] m? |2,400,000| 1.15| 2,760,000
5) Slope Stability Work - ! 300,000| 024 72,000
8) Turfing Work on Slope " 300,000 2.82 | . 846,000
7) Stone Laying Work (30cm) N 10,000 46 460,000
8) Stone Pltchlng ! 3,1_50 154 . 485,100
Sub-total’ 17,113,100
13 Stormwate'rDrainage
1) River Improvement Works . _ _
: Sg. PELUMUT 2 o ,
- Riverwall Revetment. m - 485 128 |- '.620'800 '
Work (20cmcan.Block) 2
- Riverbed (20cm) m .2,530 ..?_8. 197,340
: 8g. AIR KUNING m? | 8470|128 661,760
- Riverwall Revetment. . | . | R R e
" Work (20cmcan Block). - | m? 3290 781 256,620
- Riverbed_(QOc_m) ; R 2
1 __ (1,736,520)
2) Retentlon Pond . _
. -Retention Pond A 4 ) i
R A
- Spread, Level & moog 93l o 38,640 o
Cgmpact Fill m’ | 600|154 | 92,400 | 120xxT=600
- Gabion Mattresses ™ 2100 | 154 323,400 | 300x7=2100
- Stone Pitching __”-TB _ gg 3323 o 1]5228
- Qutiet _ m - S 118,
- - Box Culvert (1800x1800x3) ™ . 461 850|° 18100) -
- Apron - o PO - .
- Downstream Imgrovement| ™ 350} - 1283 - 44,800 | 5.6x5x1=28
* Riverwall Revetment 2 ' :
_ : 4 65 |.
Work (20em.con. Block) 2; 1 o4 1121'238'

- 240



" Cont. Table 2,19

WORK ITEM CEUNIT | QUANTITY UN. | AMOUNT { REMARKS
D PRICE (RM)
. Retention Pond B y :
. - |mported Fill m2 6,000 28.56 471,000
- Spread, Level & m 20,880 115 ¢ 24,010 |
Compact Fill m’ | 600 154 92,400 | 60x5x1x2=6
- Gabion Mattresses m? | 3400| 154| 523600 %0
- Stone Pitching m* 17 350 | 5,950

- - Qutlet m - 28 1,317 36,880

© - Box Culvert (1800x1800x3 m’ 19 350 6,650

~ - Apron ' :

" Downstream Improvement| ™ 260 128 33,280 _
*  Riverwall Revetment 5 . _
~ Work (20cm.con.Block) - $3 118 1;3 gggg 3.7x5x1=19
* Riverbed (20cm) i T '

*  Gahion Matiresses (1,683,310
© 3) Drains : .

. Block & U-Drain - _ : '
- Block Drain .~ 300mm | M 3600( ~ 60| 216,000
e . 500mm | ™ 62,300 | 123 | 7,663,510
! . 400x1200mm | ™ 4175 | 351 | 1,465,430
. U-Drain . 750x750mm{ M 1950 | 142} 276,900
o 900 x900mm | ™ | . 1450 185 268,250
" 1200 x 1200mm | ™ 2,850 288 820,800
W 4500%1500mm L ™ | 1,780 | - 380 640,800
" 1800)( 1800mm m- 1,000 | 485 485,000
: e _ (11,836,690)
.. Box Cuivert Lo : C
.~ Box CulvertGOOxGOOmm' m 6,000 3221 1,932,516
" 400x1200mm | T 360 408 | 145,080
" 1750 x 750mm | T 130 ggg 37,980
wo ' : m. 0 : 86,530
_ . 900 x 900rhm el
" 1200 % 1200mm | T 1801 7707 423,200
" 1500 1500mm | T 160 1 1,008 160,960
©» 1goox1soomm | T 15| 1317 19760
R I h (2,506,026)
at, Sump _ - - '

. Sump for Block Dr&Bmm | pes | - 30 206 6,180

Cowe o e0omm | pes § . 520 560 | 291,200
Lo 400 x 1200mm pes | 27 _631 - 17,041
Y Sump for U-D6ain 750mm- | PCS 8| 501 . 4010
i ST 900 x 900mm | pes 121 6671+ 8,000
" 4200x1200mm { pes | o9 LA 10,000
" 1500x1500mm' _pcs _ _9' 1,638 14,740
" 1800x1800mm | Pes | .0 3| 22781 . 6830
T T I | ess00n) |
. Con.Pipe Dia. 300mm | -pes | - 86407 136 ] 1,175,040'| @40m 4m x
Slope Drain - ' R N - 2180
P - Oblighe Gutter Dram ppes | .- 180 - 8%} 145801 .
1. - BeamDraln - . ]pesc| 1800 607 108,418 |
SRR CoL T (R I (122998)
SUbtotal B R R B 19,418,585




Cont Table 2.19

WORK ITEM UNIT | QUANTITY | UN.- { AMOUNT | REMARKS
. PRICE (RM)
14  Roads and Bridges
1) Roads : S
_ MHJOI" Road . . (W=30m) m 988_ 1,119. 1,105,572
" - Collector Road (W=24m) | M 6,507.1 - 1,019 |. 6,630,633
- Major Local RoaW=z0m) | ™ | 10,074 606 | 6,104,844
- Mihor " (W=1sm) | M 4000 | 670 | 2,680,000
oo e we=tamy | m | 24130 | 51012306300
2
- Parking, Bus Terminal | ™M 15,870 22 . 349,140
(29,176,489)
2) Bridges _ : S o
© - Span 10m W= 40m m? 400 804 321,600.
- " 10mW=16m m? 160 804 | 128,640
' ST (450,240)
| Sub-total 29,626,729
15  Water Reticulation - N | |
- 1) Water Distribution Reservoir | m 2,667 550 | 1,466,850 Capamtyz
2) Piping - Co _ - | =2667m
- Sleei Water P|pe 100mm | M 26,890 125 3,361,080
) 150mm m .6,270_ 160 1,003,200
" o0omm | ™ | 3710 200 742,000
i ' 250mm | ™ | - 2390 250 15697,500
s0omm| ™ | 1270 330 419,100
.o 450mm | ™ 2,070 [ 500 | 1,035,000
' ' : ' ~1(7,997,880)
 Sub-total 9,464,730 |
16 Sewerage System _ 1 _
1) Sewer (Con.Sewer Pipe) : o Lo
- Sewer Pipe Dia. 200mm | M | 30880} 99| 3,056,840
" 250mm | ™ 540 115 62,100
W 300mml ™ 1350 | 136 | 183,600
" 400mm | M 200 | 178 35,200
O 450mm | M 120 210 25200
| S - 1 (3,399,660)
2) Manhole (Precast Con.) - pes - 47107 . 881} 4,054,560
" 3) Brick Manhole . |.pes.. 3,190 680.{ 2,169,200
4) Sewage Treatment Plant o - : :
. - 8g. Pelumut” | Lse 1 1,140,000 |
(Population 5,700) G o
- Sg. Air Kuning S | 2:800,000
- (Population 14,000) - 2 o Casp | o
5) Pumping Station m- 100 RS 35,000
" PumpPit . Ls S 30,000
.- Pump & Electrical Work _ 200 e e
) Steel Water Pipe 200mm - m : 6_50 130’09? :
. Sub-totai ; ' '1_ 1.'589_’_2:2_0,::




Cont, Table 2.19

WORK.ITEM UNIT | QUANTITY [ UN. | AMOUNT | REMARKS
' PRICE (RM)
117 - Landscaping - o
1) Turfing m’ 94,500 2.82 | 266,490
- 2) Recreational m? 23,620 4| ° 94,480
© 3) Planting Trees no 2,000 50| 100,000
4) Plantlng Shrubs - no 30,000 5 150,000
Sub-total 610,370
. TOTAL CIVIL INFRASTRUCTURE IMPROVEMENT COST - | 89,207,733 | 27.89/m’
(MECHANICAL AND ELECTRICAL INFRASTRUCTURE)
WORK ITEM - UNiT_ QUANTITY UN.'PRICE AMOUNT | REMARKS
- - 1 (RM)
21 Electricity Supply '
1) Transmission Main Intake
- 2) ?gsé’\'/b;&?tgr’l\gae';‘r'“‘ake pcs 8| 170,000 | 1,360,000
311KV, 15MVA Transformeq PCS ‘; sgg’ggg 2’?28’388
- Neutral[Earthmg Resister pos: ' Lo
.~ Ni-cad Batteries & Chargers Lcs _ g : gggg : 12838
- MV Distribution Panel pcs ; ’
“Earthing, etc. Ls 2| 10,000 | 20,000
= : (4,616,000)
'3) Distribution Substation :
- 11KV Switchgear pcs 24 { 48,000 | 1,152,000
- 11/415KV, 1MVA pcs 12| - 43,500 522,000
Transformer . pcs 12 8,000 | 96,000
- MV Distribution Panel set 6 4,000 24,000
- Ni<cad Batteries & Chargers| LS 61 10,000 | . 80,000
Co Earthlng, etc. ' + - 1(1,854,000)
4) Electricat_CabIe : - S
- 185mm2/3C 11KV m 101 46,600 | 4,707,013
' Aluminium, PILCDSTA&S :
- 95mm2/4C 415V m - 97 16,300 11,581,100
"PVCSWAPVC ‘pes 12 | 62,900 | 754,800
- Trenching and making good (7,042,500)
o 13,512,913
Sub-total '




Cont, Table 2.19

2:44

WORK ITEM UNIT | QUANTITY | UN.PRICE | AMOUNT | REMARKS
_ {(RM) '
22 Telephone Service i 3
1) JCOA/RZA-Manhole pes 350 10,000 | 3,500,000
~2) 8x100mm Dia PVC Ducting m 40,000 100 | 4,000,308 |
- 3) 2x100mm Dia PVC Ducting m 22,900 30| 687,000
4) 200 pr Cable m 30,000 401,199,993
5) 100 pr Cable m 10,000 20 200,000 |
6) 10°pr Cable | m | 22,900 8| 183,200 |
7) Trenching and'making good, | m ~|. . 62,800 16| 943,500
Sub-total 10,714,001
23 Street'Light Instaliation . :
1) 150W SON Lantan pcs 250 640 | 160,000
2) 250W SON Lantan pcs 1,000 900 | 900,000
-3} 42m height Colum with Smgle pes - 250 900 {225,000 |-
" Am pes 1,000 | - 1,000 | 1,000,000
4) 12m height colum with Doubie .m 18,000 26 468,000 |
Arm m_|. 18,000 10 | 180,000
5) 16mm2/4 PVCSWAPVC pcs 20 20,000 | 400,000 |
Cabling N
6) Trenching and making good 3,333,000 |
7) Feeder Plliar
_ - Sub-total :
- MECHANICAL AND ELECTRICAL INFRASTRUCTURE | 27559914 | 8.64/m’
IM PROVEMENT COST : : '
Civil, Mecha'n.icél and Eie_ctrical Infrastructure 11 16;?_6?,6_47"_ 1
Improvement Cost ' ' S
Detaii Design Works - 11,676 765 | 2= 1X 010
Management and Supervision- 2 3305353 | 3=1X002
Contigency - | 6 538 988 4=(1+2+3)X
| s |oos |
Total Construction Cost o 13_7,-__3“1_' 8,753' 42,96/




CHAPTER 3 KUANTAN PROJECT AREA

3.1  Summary of the Layout Plan

Table 4.1 summarizes the land use plan of Kuantan project arca.

Table 3.1
Land Use Plan
Land Use Amount %
{m?
PUBLIC LAND USE 245,130 54,27
Road . :
Inner Collegtor 28,085
Quter Collector ' 26,502
Collector ' 6,534
Local _ © 31,873
(Back Lane) - : {702)
Sub Total 93,994 20.81
River '
River 10,663
River Reserve - 23,330
Retention Pond 15,450
Sub Total 49,440 10.95
Open Space
- Playground - 25,450
Playlot 3,640 .
Sub Total ~ 29,090 6.44
_Educational Facilities .
Primary School ' 25,000
Kindergarten - - 1,500
Sub Total - | 28500 | 587
Water Treatment Plant - . 16,250 3.60
Oxidation Pond _ 4 000 : 0.88
Cemetery . . 16,000 _ 3:54
' .| Mosque - 5000 1
Institution” B .
Community Hall - N ' 3,360
Clinic o 1,500
Sub Totai 4,860 107
PRIVATE LAND USE | 208,570 45.73
‘Residential ..~ _ 133,370 29.53
Commercial . . L | 5800 1.28
{hgcuture - | 87400 1492
T totAL | 451700 | 10000
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Land Beielopment Plan

The case study area gently slopes on the northcm and western sides. The area is 1.2 km
broad from east to west with a height difference of only 1.4m which is equivalent to an -
inclination of 1.2%. Adversely, from a north-south section, it is surveycd that a smail

- natural crcek passes through the area and, consequcntiy, has madc a serics of small hollows.

Based on the current situation, a land dcvelopmcnt plan has been prcparcd with the
following planning considerations: :

a)

by

c)

d) _'

The small creek will be transferred to the northc_rn edge of the area and the

comparatively low land will be filled;

The land of cx1st1ng houscs and pubhc fac111tles will bc undlsturbed
Planned ground level wﬂl be dctermmcd by the follong criteria:

- All ground ievels will be higher than the dc51gncd high water level of a
retention pond and

- F1111ng and cuttmg works w1ll be balanced w1th1n thc arca; - i

Prlor 10 carth works, the followmg countcrmeasurcs w111 be takcn agalnst
anticipated adverse effects

- The perforated hume pipes (150mm SOOmm in dtamcter) will be installed
. to replace thc ex1st1ng tlny crecks to prevcnt landshdcs and

e Fenccs and- gablons will be eqmppcd to rcducc a river current and _

tcmporary dams will be devcloped to prchnt soil outflow

.Thc amount of cuttlng and ﬁllmg works was calctlated at 152,000m’, The soil

haulage plan was prepared to) mlmnnze total haulagc dlstance as dcplcted in Figure

3.2

Road Network Plan 3

in accordance with the proposcd Master Pian, the road network in the area will be
comprised of’ ‘roads shown in Table 3.2, The Inner Collector Road is for the daily short -
trips to and from around Kg Kuantan The foliowmg detail designs shall be adOpted

a)'

b)

Largc-sxzcd dram TESETVE (3rn in w1dth) at the north side to collect the storm water
runoff w1th1n the improved area; and o .

_Cyclc track (2m in width) at the' south sxdc for the. convcmcnce and v,afety of

pnmary and scconda:y students.



Figure 3.2
Earthworks Plan in Kg. Kuantan
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UNTOUCHED AREA (16.6ha.)




Table 3.2

Road Types in the Proposed Road Network

: ' . .| No.oftlanes | Tolal Lehgth
JKR Type - | Width (m.) (m)
Inner Collector Road U2 24 2 - 1,260
Outer Collector Road u2 20 2 1,403
Major Local Road U1 15 2 414
Minor Local Road ) LA 12 . 2 2,575
Backlane | - :6 - 106 -

On the other hand, the Outer Collector Roagd which will evehtually be connected with
. Batang Kali, intends to cope with through-traffic. A proposed waterway will flow in
parallel with the road and, therefore, dram reserve will not be nccessary at the watcrway '

side.

The proposed road nctwork is dcp;ctcd in Figure 3.3 and the typlcal CIOSS sectwns are
illustrated in Figure 3.4. Since the Inner Collector Road and the Outer Collcctor Road are

not antxthetxc design dircctlons are also mdlcatcd in Flgulc 3.3,
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Figure 3.4

Typical Cross-Section of the Roads
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3.4  Flood Protection System Plan
(1)  Policy Setting
" The following policies were set in drawing up the flood protection system plan:

a)- * The project implcnientaticm area will not cncoiripass Sg. Batang Kali. . Only
adequate replot of the river reserve will be undertaken by the project.

b) A natural creek, which originates from the north, passes through the arca and
finally flows into Sg. Batang Kali, will be modified artificially along the proposed
Outer Collector R()dd The watcr will }om in Sg Batang Kali directly.

o A retention pond will b_c allocated to minimize the devempmcnt influence on
downstream area. :

d) Several types of drains will be installed at both roadsides except the proposed
Outer Collector Road. Storm water runoff in the area will be initially pourcd into
the drains and conveycd to a retention pond,

(2)  Retention Pond Devclopmmt Plan

One retention pond was des:gncd for the catchment area of 30.6 ha which covers the
proposcd urbanized arca and-excludes agriculture land, playground, oxidation pond and
river reserve in the project area to avmd the overlapping coverage with the proposed -
watcrway

"The avcrage mnoff coefficient m the catchment area was estlmated at 60% on the_

. proposed Iand use plan as shown in Table 3.3.

Table 3.3 :
Average Runoff Coefficient in Kuantan Area

Runoff

_ Area (ha) Coefficient ' o ,
tand Use:- N oo® | Ax®

Residential 134 055 0 787
Commercial L 05 o - 0.80 _ S 0.40
Public Facilities .~ o 53 R w045 oo . 239
Playlot, Cemetery SRR 2.0 : 0200 A 0.20
Road" 7 : 8.4 - _ 085 - . 7.99°
Total 308 N S .. 1835
Average Runoff Coefficient: (A) X (B)/(A) = 0,60 .

Taking into account the aliowablc dlscharge 1nto Sg. Batang Kah undcr thc five (5) years
return pcnod nccassary retention volume was cstunatcd at 18 SOOm as shown below

3-3



Table 3.4
Estimated Retention volume

{Conditions): : : R
" . Catchment Area (ha) - - - : 30.8-
. Runoff Coefficient ' 0.60
Aliowabte Discharge {m°) 0.302
Rainfall Intensity (mm/h) ' 3,867 (1°° + 10.85)
(Retention Volume) N
rc {mm/h) ‘B.5
t (min.) 352
Vmax (m) . 18,500

The necessary arca for the retention pond, which includes reserve land, weir and pond,
will be 1.6 ha based on the proposed sectional design illustrated in Figure 3.5.

L - Figure 3.5
Retention Pond Sectional Design

: ' T _ s.0m
Bom 85m  som . . . . | 1
Reserve ‘ ‘ Crest ’l S _ ‘Reserve .
. : : . C . Road
w_olr . . Ppond 1
6L=43.2m . H.W.L=42.9m 6Lz 43.2m
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: R — 1
— i = GL=4Lom'_'_“g:,{“ ¢ : .




3) Overall Dramagc System Plan

The proposed overall dralnagc 5ystem cons:stmg of an art1ﬁc1dl waterway, drains and a
retention pond is depicted in Figure 3.6. ‘Several types of block drains and U-drains were
cmploycd in the plan. ‘The necessary numbcr of drains and watewvays requ1rcd 1s shown

in Table 3.5.
Table 3.5 ‘
Required Number of Drains and Waterways
Type - Length (m) .
Block Drain 300 mm - 1,125
S 600 mm e . 4975
_ 400 x 1,200 mm with brlckwail o 1860
U-Drain - 750 750 mm 510
: 900x 900 mm - 320 -
1,200 x 1,200 mm - 170
Sub-Drainage 600 x Bob-mm ' 120
- 400 x 1,200 mm ' 78
750 x 750 mm . 27
800 x 900 mm ; . 58
1,200 x 1,200 mm - B 20
Artificial ' w () '
- | Waterway .. 300-1,000 x 2,000 mm o 493
- . © . 6,000-4,000x2,000mm |- - 820
3,000 x 2,000 mm (Box Culvert) 20
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