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his paper reviews the design of On-Site Detention (O5D) using the first and second editions
of M5MA, refemed to hersin as MSMA (2000) and MSMA (2011) respectively. MSMA is the
acronym for Manual Saliran Mesra Alam {Urban Stormwater Management Manual for
Malaysia), 2000 and 2011, published by the Deparment of Irigatfion & Drainage or Jabatan

Pengairan & Saliran {JPS).

The eview wos bosed on cose studies in Kuola Lumpur

involing on industid lot and o low density esidentiol

development. The mognitudes of the Pemisible Site

Discharge (PSDY and the Site Storoge Reguement S5

are computed by the following three approoches and the

diffe rence: com pored using:

»  The Swinbume Method in MSMA (20003 where o et
of formulos for FE0 and 55F are wed to com pute their
wolues.

» The Appmoxmate Swinbume Method in MIMA 2010
where o et of approdmotion tokbles ore wed to
determine the P50 and 55 R values.

» The rainfoll ond dischoge doto from MSKA 20110
but insteod of compuating the PSD and 55K wsing the
Appoxm ate Swinburne Method in MSMA 20110, the
form ulos from the Swinburne Method in MSRA 20000
are wed This iz refered fo o the Exoct Swinbume
Method (ESR.

I. O5D Sizing in MSMA (2000)

Im MSWMA (20000 the method of estimating Pemisible
Site Dizchame (FSDY and Site Storage Feguirment G564
it bosed an the Swinburne Method. developed ot the
Swinbume University of Technologyin Melbourne, Austrolicn
The method uses the Rotiond Method to colculote site fows
cind utilize: o non-cimensiond tdangular site hydoo ogph
bozed an the tiangular design storm method of shown in
Dicigrarn 1.

Assurmed inflow
hydrograph

Assurnied Sutfiow
hycrograph

Diagram 1 Swindurre Wethod Assum phions & = Tiwe for Storage o Al
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I.] Permissible SHe Dischange (P5SD)

The PSD iz the moxmum  alowoble post-develo pment
dischoarge flom o site for the selected dischame design
stom and iz estimoted on the bosis that fows within the
downstreom  stomwoter diginoge systerm will not be
incrieosed. The Permissible Site Discharge (PSDY forthe sitein
I iz given by (Equaotion 1207 of MSMA. 2000):

PSD - .*.*'.'?.'E"_%j}". . (1)
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The foctors @ and b ae different for obowve-ground
cnd below-ground storage: due to difference: in storage
geometny ond outlow charoctenstics. For above-gound
storoge:
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whe e

1. iz peok fow time of concentrofion from the top of
the cotchment to o designoted outlet or point of
concern (min).

1 iz peok fow time of concentrofion from the top of
the cotchment to the development site (min).

L1 iz the peak post-development fow from the ste fior
the diszchorge design storm with o duration ecguoal to
t_ (/5]

L1 iz the peok pre-development fow from the site fior
the dischorge design storm with o duration eguol to

. 0fs).



1.2 Sife Storage Requirement (55R)
The 55R i the totol amount of storoge reguied to ensure that the eouied
FSDv iz niot excesded ond that the 050 focility does ot ovedow duing the
storcige desian starm ARL The storoge design stam forestim oting the 5576 10
awenr AR

The Site Storoge Reguirement (555 for the site in m?is colcdoted using
the form ulo:

SBR = BO&,D, —o -l (&)

The foctors o and d are different ior obove-ground ond below-gound
storoge: due to difference:instormmge geometry and outiow choroctenstics.
For ohove-ground storoge:
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For below-ground storoge:
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where
t,=selected storm duration {min).
&l =the pe ok post-developm ent fow from the site foroastom durction equcl

tot, 0450

2 035D Stzing in MSMA (20]1])

The steps imvolee d in 050 designin M3 MA (20110 are oz follows:

1. Select the regon from Figue S5A1 (MIMA. 2011 which duides the
peninsulo into S design e oions.

2. Detemine poect oe o tendn steepne s, ond percent age im e nio s ness.

3. Determine from Table 541 (MIMA, 20110 the moxdmum pemisible ste
cischorge (P50 and minimum Site Storoge Reguirement (55 volues in
ooccordonce with the five regions in Peninsul or M olongsio.

4. Then detemine. rom Tokbe &5.A2 (MSMA 201135 the moxim um permissible
site dischome (PSDO minimum Site Storoge Recguirement (555 and inlet
vaolugs in occordonce with the major towns in the pe ninsulo.

5. Adopt smoller PSD value from Toble 541 and 5.A2 forsubsequent sizng
of outlet pipe.

&, Findh: determine the OS50 wolume. inletsize and outlet size for 5 different
regions in the peninsula fiom Toble 543

I. On-Sie Delention for Indusinicl Land- Use in Kuala Lumpur

This ccee stuchy concems the design of o below-ground, onsite detenfion
(050 focility bosed on the gudelines descibed in M3 A 20000 and MSMA
@011 for o proposed foctons ot neor SE Toaman Maod. Eodo Lom pur
(Figure 13.
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Figewre 4 - Locador of O50 i the Pogect ik

LI O5Din M5SMA (20000

The poposed development of 0.35 hectore cormsists of o
foctone lof in anindusticl oreo. Bosed on Table 4.1 of the
monual. the design ARl for minor swstem dischome for
inclustricl ceo iz Sveors. The desion AR for 050 storoge s
10 yveor occoding fo M3MA (20000, The design roinfol iz
bosed on Chopter 153 of the Monuol. The design stom for
Kudo Lumpuriz usedin the colculotion.

Far the punpose of hvdologicol colcdotion. it is esfim oted
thot 7% ofthe areo: m oy be considersed os im pewious. The
Emoining 30% 5 osumed penious. For smooll cotchments
of up to 0.4 hectore in oo it @ occeptolbe to uie the
minimum fimes of concentrafion of t_ = 10 min (factary site
outlet) andt_ =& min {mofand pope iy didnoge) os given
in Tokle 14.3 of MSMA (20000,

The peok dachorge for ARl = Sveors s com puted using
the Rotionaol Method:

M (1

wehe e

& iz the veor ARl peak dischorge (mfs).

L

Z iz the dimensionless unoff coeficie nt,

*, @z the owveroge intensdty of the desdgn roinstom
of durgtion equal to the fime of concentration 1,
and of ARl of vvear {mm/hn.

A iz the dicinoge are o (ha).

Typically. the citical storm duration thot produce: the
lorgest required storage wolume is difierent flom the time
of concentration wed for peak fow esfimation. The efore.
storoge volumes must be detemined for o range of storm
durgtions to ind the m ocdimum storoge recuire d.

The 55 F volues fort, = 1o 20 min are gotted o shownin
Figure 2. t con be seen thot the moximum 55F i 64.3m* o
o stom durction of 10 min.
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F.20OS5D in M5SMA (2a11)

In thiz section. an 050 @ desdgrned wing MSMA 20110 for
the same site s in the pevious secfion. The poEct aeo is
lozotedin Kuolo Lumpoar. From Figue 84 1 which dvides the
peninsula into & design regions. the poject areais locoaed
in Megion 1 - West Coost. The polect asa iz 055 ho. The
termcin i mild. The % impernviowane: i T per cent. Toble
&A1 gives the moximum pemisible ste dischorge (FS0)
cnd minimum §ite Stomoge Reguiement G5 vduess in
ocoordonce with the five regions. Forthe poject area. 55K
=151.3 m? Tahle 5A2 gives the moximum permisibe site
clisc horge (PS03 minimum Site Storoge Reguirment G5R)
cand inlet volues in occordonce with the mojor towns in the
peninsula. Forthe proect oo PRD =0026m 3% . Adopt the
P50 wolue which iz the lower from Toke SA1 ond 5A2 =
0028 m3s Adopt the 55F thot iz the lamer from Toble 541
ond 5A2 =151.3m=

1.3 Exact Swinbume Method (ESM)

The design rinfdl i bosed on MSMA (2011 for Stotion
Mo, 4 GK Taman Molur). The design AR for minor swstem
cischorge is 10 veors for indwstne oz shown in Table 1.1
(MEM A 20110 ond the desion ARl for O350 stompe s cko
10 veor occording fo the monud. The pemndous ond
im pemiows atios and the time: of concentroation odopted
cie similor to those for M3 MMA 20007,

Im BSMA (20110 the peok dischomge i@ eloted to the
roinfoll intensity and cotchment oreo vo the Rotionol
hWethod below:

{.i A

- :

£ 0 a2
whe e
& s the peok fow (mfs) .

Z iz the wnoff coeficient given in Tobe 2.5 of
MSMAZOTT).

! is the cverage i nfall i nte nsity {mm fhr.
A isthe drdnoge crea (ho).
The 55Rfort_ =510 35 mins are plotted os shown inFigure

3. ltcon b2 seenthot the moximum 55Ris 3.2 m#for o storm
clurcation of 25 mins.
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LT Q5D in MSMA (2000)
Thiz ccee study concems the design of o kelow-ground, on-site deterfion
2500 focility using the guideline: descibed in MSMA (20000 ond MSMA
(201 1) for o low density Esidenticl development neor 5K Toam on Malud, Koolo
Lumpur. Bosed on Takble 4.1 of the manual. the desion ARl for minor system
for o de naity resi de nticl is 2 veors. The design ARl for C&0 storoge iz 10 veors
oocording to M3 MA 20000, The desion rainfoll s bosedon Chopter 153o0f the
Monud. The desion storm fior Kucla Lum pur i@ uged in the colculation. | s
extimoted thot 7% of the oo moy be considered os im penious and 30%
im peniows. The fimes of concentrotion adopted ore o follows: to = 10 mins
cnd t =5 ming.

The 55F volues for toc =5 to 20 minsg are plotted o8 shownin Figure 2.1t con
b= seenthot the moceimum 33 i @27 m® for cstom duration of 10 mins.
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L20OSDin MSMA (20]1)

The com putation for 6D far low de neity esidenticl development iz identical
to that for industid lond-wse presented in the predous section. o MSMA
201 1) does not diffe renticte betweenthe types ofland-uzz init: com putction.
Hznce the same results apply hee.

1.3 Exact Swinbume Meathod (ESM)
The design rainfoll i bosed on MSMA 2011 for Stotion Mo, 4 GE Taman
Malun). The design AR far minor swstem discharge is Sveons for bungolows os
showninTable 1.1 (MSMA, 2011 and the design AR for OS50 starage i@ 10 veors
oocarcing to the manual. The same perdous and im pendous rotios and tines of
concentrotion are adopted as befare.

The 55 walues fort_ =510 35 mins are plotte d s shown Fgure 5.t can be
seenthot the moxdmum 55R0: 428 m3forastom durotion of 20 mins.
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The re:ults of the cose studies are evaluated in this section:

1. The gpprooch in M3MA 2011 is boased on the Appoxdmote Swinbume
Method which is bosed on approdmotion tables and not farmuolos o in
the first edition (WS A 20007,

2. The msult of F50 ond 55R for industicl lond-use in Kuolo Lum pur ore
summanized in Table 1 for both editions of M3MA It con b2 seen thot
M5 MA (20110 gives FSD ond 557 of about 0.150nd 2.35 tim es, res pectively:
of M5 RMA (20000

3. The ESM Method gives PSD oand 55F of 0.4% and 1,14 tim 23, s pectively of
M5 R (20000 for the site in Kuolo Lum pur s shown in Tokble 1.

4, The et of P30 and 35F for low density esidenticl londhuse in Kudo
Lumpur ae summarisedin Takble 2. ltcon be seen thot MSMA 20113 gives
FS0 and 55 of about 0.21 and 2.1 7 times. respectively, of M3 MA (20000,

& The ESM Method gives PSD and S5R of 0.4 and 0.71 times. espectively. aof
WS RAA (20000 for the some sitein Kuala Lum pour a3 shown in Tokble 2.

In dustny A E c EfA Cik
fASRAS  BASKA
o 2011 B2kl
PsD

175.1 o 858 015 049
(L5

SR (M &AL etade| 235 1.14

Tabke {1 Com padson of 050 Requires ends wsing MEEE 2000, 2044)
for Mwala L por (iedesidal)

Bungalow A B c BfA CfA
rASKAA  RASRAA
2000 2011 Eks

RS0 LSSy 1253 26 fE& 027 0.0
S5 (WEY &7 1613 498 i B |

Tabke 2: Cospadson of 050 Requires ends esing M 2000, 2049
for Kwala Lo por (Low Ok sty Reside ndial)

&, The mesults showed thot the ESM Method gives o higher estimate of the
F50 but o lower estimate of the 53R by using the formulcs in Swinkbume
Method jrefead of the Approdmaote Swinbume Method in MSMA 20113
and the ranfol and dischame dotofrom MSMA 20113,

7. MERMA 20110 hos serdous limitations o it connot be applied outside the
17 moajor fowns in Peninsular Malonsio os listed in Table 5.A2 which gives
the moximum pemisible site dischare (BRD). minimum Site Storoge
Fequirement (55 and inlet vd ues.
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8. MSMA (2011) cannot be applied to East Malaysia as
Figure 5. A.1 and Table 5.A2 only include major towns in
the peninsula.

Q. MSMA (2011) does not differentiate between the
types of land-usage in its computation of PSD and
SSR. Although Table 5.A1 and Table 5.A2 dllow varying
degree of impervious areq, but this is given as a
percentage of the project area and does not include
areds outside the project area. For example, a factory
lot and a bungalow lot may have the same degrees
of impenviousness within the project area e.g., 30% in
the case studies, but different imperviousness outside.
The green fields and playgrounds outside the bungalow
lot weuld significantly increase the permeability of the
area. Therefore it is not reasonable to assume the same
SSR requirerments for industrial and bungadlow lots.

10. The ESM Method gives more redlistic estimate of SSR
than MSMA (2011) as it considers different types of land-
usage through the coefficient of runoff in the Rational
Formula used to compute the peak discharge and this
accounts forthe decrease in surface runoff forlands with
higher permeability, thus reducing the 5SR requirement.

11. The ESM Method may be used outside the 17 major fowns
in West Malaysia as well as any towns in East Malaysia
using local rainfall data.

Below are the conclusions from the study carried out in this

paper:

1. Reviewed in this paper is the design of On-Site Detention
(OSD) using the first and second editions of MSMA. The
result shows that for industrial land-use in Kuala Lumpur,
the Site Storage Requirement (S5R) using MSMA (2011} is
2.35 times the MSMA (2000) estimate.

2. For low density residential land-use in Kuadla Lumpur, the
SS5R using MSMA. (2011) is 2.17 times the MSMA (2000)
estimate. The difference is due to the Approximate
Swinburne Method used in MSMA (2011), which gives
very conservative estimates using approximation tables.

3. The results in the case studies showed that the SSR's
estimated using MSMA (2011) for industry lot and low
density residential areas are more than double that
of MSMA (2000). This over-estimation has far-reaching
impact onthe entire constructionindustry and is likely to
result in escalating costs.

4. To address the problem of high S5R values associated
with the use of MSMA (2011), the Swinburme Method
formulas are applied instead of the approximation
method in MSMA (2011) using the storm and discharge
data of MSMA (2011) to compute the PSD and SSR. The
Method is known as the Exact Swinburne Method (ESM).

5. Using this method the S5R using the ESM Method is about
1.14 times that using MSMA (2000) for industrial land-use
in Kuala Lumpur. For low density residential land-use in
Kuala Lumpur, the ESM Method gives lower estimate
of the S5R than MSMA (2000), by about 0.72 fimes the
latter.

THE INSTITUTION OF ENGINEERS, MALAYSIA

6. The ESM Method gives more redlistic estimate of SSR
than MSMA (2011) as it considlers different types of land-
usage through the coefficient of runoff in the Rational
Formula used 1o compute the peak discharge and this
accounts for the decrease in surface runoff for lands with
higher permeability, thus reducing the 55R requirement.

7. The main advantage of ESM Method is it may be used
cutside the 17 mgjor towns in West Malaysia as well as
any towns in East Malaysia using local rainfall data.
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Kinally note that the scheduled events below are subject
fo change. Flease vislt the IEM website af www. mviem.org.
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