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Constructed wetlands

Green roofs

URBAN STORMWATER MANAGEMENT TECHNOLOGIES

http://www.google.com.au/url?url=http://www.constructiondigital.com/top_ten/top-ten-net-zero-buildings&rct=j&frm=1&q=&esrc=s&sa=U&ei=QGu7U-y9GIWnlAW3iYDgBg&ved=0CDwQ9QEwEzi0AQ&usg=AFQjCNHHSGnVX_jS2qwABH6q8G6zwe1b0Q
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http://www.google.com.au/url?url=http://www.roofrocket.com/roofing-tips-and-advice/green-roof-equals-savings/&rct=j&frm=1&q=&esrc=s&sa=U&ei=smu7U-KnJ8bjkgXAqIGgDQ&ved=0CC4Q9QEwDA&usg=AFQjCNHp-8CFmi8arjVusOkCQNXd25ZUDA
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DRY DETENTION POND

Sources: DID, Kuching, Sarawak



Dry Detention Pond



Permeable Pavement with Micro-Detention Pond 
Storage ( StormPav)



StormPav system (a) arrangement 
of StormPav assembled outside 
the laboratory

(b) StormPavprecast product single unit of a hollow cylinder and cover 
design.

PATENT APPLICATION NO. PI 2016704420
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Stormwater Infrastructure: StormPav Green Pavement
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MOVA subsurface stormwater

• Control at source by 
promoting 
infiltration

• Particulate pollutant 
is absorbed by 
vegetation and 
porous media at the 
top of the module

• MOVA subsurface 
module is suitable 
for both detention 
and conveyance.

OSD Taman Fajar, Kota Kinabalu, Sabah, Malaysia

Kampung Haji Baki, Kuching, 
Sarawak, Malaysia



Design Calculation- Two main parameters involve in the design of the stormwater drainage 
system is the a) estimation of a peak runoff (Peak flood flow) and the b) design of suitable 
structure to accommodate it. 

a) Hydrology Design for Runoff Quantity Design Fundamentals using Rational Method to include 
as follows;

Quantity Design Fundamentals (ARI 
yrs- minor and major storm), refer 

Table 1.1, Chapter 1, MSMA

Time of Concentration Tc= td+to  , 
refer Table 2.1 (QUDM, 2007), 

Chapter 2, MSMA.

Design Rainfall, i, refer Table 
4.1/Fig 5.1-5.4, HP26 for 

Sarawak  fitting constant of i and 
CCF Factor Table 7.1, HP26

Peak Discharge Estimation using Rational 
Method, Q=CiA/360, C refer catchment land 
use to its’ imperviousness and A is catchment 

area  

METHODOLOGY



Storage Capacity Design of SUStoM Facilities –drainage 
storage using Manning’s Formula, Q=AV & V= 

1/n(R^2/3S^1/2), Manning's roughness coefficients Table 2.3, 
MSMA

Select storage type- this project 
used below ground storage.

Determine Catchment area drain to the Detention Box drain, 
Impervious and pervious area, tc and tcs, and calculate pre and 

post development flows, Qp and Qa from tc

Determine required PSD and 
SSR using Equation 19.1 and 

19.2, MSMA 1.

b) Hydraulic Design of the Stormwater Management Facility-Detention Box design to accommodate 
SUSTOM FACILITY

METHODOLOGY



METHODOLOGY
c) Hydraulic Design of the Stormwater Management Facility-Detention Pond design to accommodate a)

Determine design storms for required 
storage volume (10 year Ari for this 

project) – select primary outlet design 
storm ARIs, and select level of non-routed 

bypass flow 

Determine pond outflow limits, 
pond inflow hydrographs and 
preliminary estimate of the 

required pond volume .

Develop pond grading plan, compute 
stage storage relationship and size the 

minor design storm primary outlet

Size the major design storm 
primary outlet, size the 

secondary outlet arrangement

Determine the 
sizing procedure 
for secondary 

outlet

Select design storm for 
emergency spillway, 
inflow hydrographs, 

secondary outlet 
structure, stage 

discharge relationships 

Prepare detailed design 
plans and specifications 



CASE STUDY 1: INFLUENCE OF TC ON 
PEAK RUNOFF

 
 
Investigates how Tc affect the design and performance of detention ponds

Parameters will be extracted from the existing 
design reports

▪ Drain Length (m)
▪ Assume velocity (m/s)
▪ Overland Flow Path (m)
▪ Manning Roughness coefficient 
▪ Slope of overland surface
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No. Studied Area Total Area (m2)  Volume Required (m3) Volume Provided 
(m3)

1 OSD Underground Tank 15,178 (1.5 ha) 1,796.64 1,800

2 OSD Underground Tank 22,691 (2.3 ha) 1,873.87 1,901

3 OSD Underground Tank 5,336.27 (0.5 ha) 559.20 573

4 Dry Detention Pond 103,831.12 (10.4 ha) 4,091.42 6,540

5 Dry Detention Pond 117,552 (11.8 ha) 9,921.00 15,390

6 OSD Underground Tank 6,286 (0.6 ha) 520.70 536

7 Direct discharge to nearby river 58,878 (5.9 ha) 0 0

**Recommended area for 5ha to 10ha for Dry Pond and OSD <5ha (SUStoM 2018, DID)
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CONCLUSION


