e

BIO - ECOLOGY
DRAINAGE SYSTEM |-
(BIOECODS) '

“w;%;

il
;‘%

MAKMAL P

W% “

“‘&\“ﬁg@%~

P




WHAT IS BIOECODS?

It Is An Ecological Urban Storm Water Management

An Innovative Sustainable Drainage System To
Restore Natural Environment, maintain River
Flow And Control Ground Subsidence

Adopting The Concept Of Integrating
Stormwater Best Management Practice

Control-at-source Approach Into Urban Planning And
Design To Achieve Multiple Objectives In Newly
Developing Areas
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WHY BIOECODS

= BIOECODS In New Development Attempts To Solve
Three Major Problems Commonly Encountered In
Malaysia Namely ;

 Flash Flood

* River Pollution
« Water Scarcity

= New Development In Malaysia Implementing
BIOECODS To Achieve The Government Aim And
Help Preserving The Natural characteristis Of
Existing Rivers In Line With The National Campaign
‘Love Our Rivers’ and ‘Rivers Of Life’
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PRESERVE CHARACTERISTIC OF THE RIVERS

IN MALAYSIA
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FUNCTIONS OF BIOECODS

= To Promote Storm Water Infiltration From
Impermeable Areas (e.g Roof Tops And Car Parks) By
Means Of Bio-Ecological Swales

= To Release Gradually The Storm Water Through The Use
Of Bio- ecological Swales, On-line Underground Bio-
ecological Detention Storages And Bio-ecOlogical Dry
Pond

= To Enhance Treatment Of Storm Water Quality Using
Treatment Train Concept By Ultilizing Bio-ecological
Swales And Bio- ecological Ponds (E.G, Wet Pond,
Wetlands)

= To Reduce The Occurrence Of Flash Flood In Urban
Areas




ADVANTAGES OF BIOECODS

+ + +

An innovative sustainable
drainage system

Water Quantity Control

+ Water Quality Control

Aesthetical Very Pleasing, Provide
Amenities, Preserve

Ecology.

Integrating Rainwater Harvesting
SUSTAINABLE AND GREEN
TECHNOLOGY !

Low maintenance, Preserving
Environment to benefit human
beings, flora and fauna.




BIOECODS DESIGN CONCEPT
Sustainable Drainage System Complied the following

guidelines;
y @ s

Urban Stormwater Management Manual
for Malaysia

Urban Stormwater

Management Manual (MSMA).

MALAYSIAN
STANDARD

Urban stormwater management -
Part 1: Design acceptance criteria

@ Copyright 2012

DEPARTMENT OF STANDARDS MALAYSIA

Malaysia Standard for Urban
Stormwater Management




BIOECODS DESIGN CONCEPT

Runoff Quantity and Quality Management Strategies

To Control-At-Source
(Conveyance Oriented Approach +
Storage Oriented Approach




he Components

Ecological " Engineered
Swale Channel Bio-

Detention Filter Drain

Pond (Subsurface
Drainage)

BIOECODS

Components

Bio-
Retention

On-Site

Detention Dry Pond




. CONSTRUCTIONOFECOLOGICALSWALE |

Setting-out and Survey works

E 3

Excavation

U

Sand bedding (100mm)

A

Module installation

O

Sand / chipping stone backfilling (200mm)
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Turfing




— Backfill & Turfing :
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- Final Product ’
>
Further Planting
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APPLICATION OF BIOECODS IN JKR
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Hospital Bahagia Tanjung Rambutan Perak




BIOECODS @Health Clinic Taiping (KK2), Perak
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BIOECODS @UMK Bachok Campus, Kelantan

M i i

_‘ ["M";l_!ull I

.......



The Components:
Swale & Underground Detention in UMK Bachok Campus
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Constructing Subsurface Layer




The Components: Wetlands & Discharge Outlet
iIn UMK Bachok Campus
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SUMMARY

BIOECODS is an applicable concept that will
fulfil new urban stormwater management

AR objectives to restore each component of the

hydrological cycle to its natural level. This new
|} | stormwater management approach has taken
4 into broad consideration with the purposes:

= to provide safety for the public,

| = to minimize and control nuisance flooding,

, = to stabilize the landform and erosion
control,

* to enhance the urban landscape, and

*» to minimize the environmental impact of
urban runoff on water quality.
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