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Foreword

This Malaysian Standard was developed by the Technical Committee on Planning and Design
of Urban Stormwater Management Facilities under the authority of the Industry Standards
Committee on Building, Construction and Civil Engineering. Development of this standard
was carried out by Department of Irrigation and Drainage Malaysia which is the Standards-
Writing Organisation (SWO) appointed by SIRIM Berhad to develop standards for urban
stormwater management.

This Malaysian Standard on Urban Stormwater Management is part of a series of standards
developed for stormwater management design practices in Malaysia. The series from Parts 1
to 20 cover the majority of stormwater facilities, from quantity design to erosion and sediment
control. However, Parts 1 to 3 of these standards set the general criteria, common to all
facilities, needed to design for either stormwater quantity or quality control. Parts 4 to 20 set
the specific criteria for the design of the individual facility or Best Management Practices
(BMP).

These standards are derived mainly from the Urban Stormwater Management Manual for
Malaysia, 2nd Edition (MSMA 2nd Edition), which already contains extensive explanatory
material as well as detailed technical guides, including work examples. As such, these
standards do not replicate the design manual. Rather, they summarise the pertinent aspects
of the manual which the user must comply with as minimum requirements in designing
stormwater facilities.

It is hoped that with these standards, stormwater management in the country can be properly
implemented and regulated in minimising the present haphazard flash floods as well as
deterioration in water quality resulting from developing and developed catchment areas.

A Malaysian Standard does not purport to include all the necessary provisions of a contract.
Users of Malaysian Standards are responsible for their correct application.

MS 2526 consists of the following parts, under the general title, Urban Stormwater
Management:

Part 1: Design acceptance criteria
Part 2: Quantity design fundamentals
Part 3: Quality design fundamentals
Part 4: Roof and property drainage
Part 5: On-site detention

Part 6: Rainwater harvesting

Part 7: Detention ponds

Part 8: Infiltration facilities
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Foreword (continued)

Part 9: Bioretention systems

Part 10: Gross pollutant traps

Part 11: Water quality ponds and wetlands
Part 12: Erosion and sediment control
Part 13: Pavement drainage

Part 14: Drains and swales

Part 15: Pipe drains

Part 16: Engineered channels

Part 17: Bioengineered channels

Part 18: Culverts

Part 19: Gate and pump

Part 20: Hydraulic structures

Compliance with a Malaysian Standard does not in itself confer immunity from legal
obligations.
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Introduction

Conventional urban drainage engineering practice follows what is termed as ‘rapid disposal’
concept where stormwater is rapidly conveyed to the nearest waterway through a system of
lined drainage system. As urban areas rapidly grow throughout the country, this approach to
drainage not only creates more flash floods but also does not take into account the increasing
pollution being carried by stormwater as it flows through developing and developed areas.

The new approach, based on sustainable practices, addresses both quantity and quality
management of the stormwater. Quantity is managed through a system of detention and
storages which aims to reduce the peak discharges arising from new and redevelopments to
that of pre development. Quality control is managed through a system of treatment facilities
for sediments and dissolved pollutants as well as floatables.

It is essential for urban drainage systems to include effective gross pollutant traps for
healthier and cleaner urban environments. Gross pollutant traps (GPTs) remove litter, debris
and coarse sediment from stormwater. Gross pollutant traps may be used as the pre-
treatment for flow into a pond or wetlands to confine the area of deposition of coarse
sediments. This facilitates the eventual removal of finer sediments. Traps may also be used to
keep coarse sediment out of ponds, protecting the vegetation at the head of the pond from
the smothering effects of sediment. Traps may also be used to remove coarse sediment
before the flow enters an infiltration device or filtration device, which would otherwise clog up
prematurely.

Most GPTs will also provide some reduction in other pollutants. All of the captured pollutants
are the pollutants that partly bound to sediments, and will be removed along with the trapped
sediments. The following standards are requirement for planning, design and installation of
GPTs for new urban development and upgrading of such facilities in existing urban areas.
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Urban stormwater management -
Part 10: Gross pollutant traps

1 Scope
This Malaysian Standard specifies criteria for the design of gross pollutant traps (GPTs). This

standard does not address facilities required in industrial sites or other highly polluted urban
areas.

2 Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative reference (including any amendments) applies:

MS 2526-3, Urban stormwater management - Part 3: Quantity design fundamentals

3 Terms and definitions

For the purposes of this standard, the following terms and definitions apply

3.1  booms

Booms are used primarily on streams and rivers where there is permanent water. Booms are
only effective as a pollution control measure under certain conditions such as favourable
currents, location relative to major sources, access for maintenance, ability to handle the
effects of water level changes, suitable locations for attachment and anchorage, and no
interference to river traffic.

3.2 gross pollutant trap (GPT)

Devises used to intercept gross litter, hydrocarbons and coarse solids.

3.3 oil and grease interceptor (OGI)

An engineered steel tank designed to separate oil and grease from water through the use of
baffled compartments and corrugated plates.

3.4 proprietary traps
Commercially available GPTs for trapping gross pollutants.
3.5 sediment basin and trash rack (SBTR)

SBTR traps combine the functions of a Sediment Basin and a fixed Trash Rack. The device is
to trap sediment and floatable gross solids. The trap was a major concrete lined basin that
were designed to both intercept litter, debris and coarse sediment during storm flows and to
act as an efficient retarding basin. This trap also incorporated additional features to intercept
trash and debiris.

© STANDARDS MALAYSIA 2014 - All rights reserved 1
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3.6 sediment trap

A structure designed to intercept and retain sediment transported by the flow by providing an
enlarged waterway area and/or reduced hydraulic gradient to reduce flow velocities and allow
bedload sediment to be trapped and suspended sediments to settle out of suspension.

3.7 trash rack

Screen structure used to trap trash from entering detention facilities, wetlands, main
conveyance and receiving water bodies.

4 Principles

4.1 Introduction

GPT shall remove litter, debris and coarse sediment from stormwater. GPT shall be used as
the pretreatment for flow into a pond or wetland to confine the area of deposition of finer and

coarse sediments.

Traps shall be used to keep coarse sediment out of ponds, protecting the vegetation at the
head of the pond from the smothering effects of sediment.

Traps shall also be used to remove coarse sediment before the flow enters an infiltration
device or filtration device, which would otherwise clog up prematurely.

4.2 Classification of GPT

Selection of suitable devices shall be dependent on many factors including catchment size,
pollutant load, the type of drainage system and cost.

Table 1 provides an overall classification of the type of GPTs and the range of catchment
areas for which they shall be suitable.
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Table 1. GPT types and application

Catchment

Class Function area Installation
Type - Floating debris Litter capture on > 200 ha Proprietary and
1 traps (booms) permanent water purposely built on-
bodies line
- Trash racks and Litter capture on 2 ha-40ha | Purposely built from
litter control drainage modular components
devices conveyance on-line

Type - Sediment Basin Sediment and litter | 5 ha - 200 ha | Proprietary and

2 and Trash Rack capture on purposely built on-
(SBTR) Traps drainage line or off-line
conveyance
Type - Oil and Grease Oil, grease and <40 ha Proprietary off-line
3 Interceptor sediment capture
on drainage
conveyance

4.3 General design considerations

Design of GPT shall require information on the hydrology and hydraulic design of the
drainage system such as:

4.3.1 Design criteria

A primary treatment objective or performance criteria of GPT related to a specific pollutant
shall be prescribed. This shall be the target pollutant to be reduced to a nominated level.

4.3.2 Hydrology

Peak inflows shall be computed using the Rational Method or one of the hydrograph methods.
Normally these calculations are part of the hydraulic design of the drainage system.

4.3.3 Hydraulic design

The pollutant reduction performance shall be maintained up to the design discharge. If design
flows are exceeded, the GPT shall not allow any significant re-mobilisation of trapped
material. The GPT shall be designed to prevent any additional surcharge in the stormwater
system in the event of partial or complete blockage. Tidal influence and backwater effects
shall be considered.

4.3.4 Ease of maintenance

Sediment shall be removed from the traps on a frequent basis. Maintenance considerations
shall be addressed during the preliminary design stage of a GPT.
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Adequate provision for road access to the site by maintenance vehicles and equipment shall
be provided. Suitable walkways, ladders and plinths shall be provided within the structure for
access.

4.3.5 Health and safety

GPT shall be fully fenced off if possible. Such fencing shall be designed so that it does not
interfere with the hydraulics of the flow structure. The following should be made to minimise
mosquito hazard as follows:

a) keeping the sediment trap wet with a low or trickle flow; or

b) using biodegradable slow release larvicides.

NOTE. Full environmental impact assessment of the larvicide would be needed prior to the
adoption of this alternative.

5 Design of sediment basin and trash rack (SBTR) traps

5.1 General

SBTR traps (major) shall be designed as open traps on large, open channels or engineered
waterways where they shall installed at or below ground level. The catchment area shall be in

the range of 5 ha to 50 ha.

SBTR traps (minor) shall be enclosed, and shall be installed below ground with contributing
catchment area less than 5 ha.

SBTR traps shall permit coarse sediment to settle to the bottom by decreasing the stormwater
flow velocity by increasing the width and/or depth of the channel.

The trash rack shall be intended to collect floating and submerged debris.
5.2 Design standard

The SBTR-type GPT should be designed to retain all litter and debris in the water quality
design storm ARI, as specified in MS 2526-3.

Traps designed according to these criteria shall be expected to remove, on an annual
average basis, 70 % of the sediment with a grain size = 0.04 mm.

5.3 Design parameters of SBTR trap (minor and major traps)

The SBTR trap shall be based on reducing the flow velocity sufficiently to allow settling by
gravity. The following principles shall be applied to both SBTR-Type 1 (major) and SBTR-
Type 2 (minor) traps:

a) ratio length: width of the sediment trap shall be between 2 and 3;

b) velocity though the sediment traps shall not exceed 1.0 m/s, to minimise re-suspension;
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A sediment drying area shall be provided with a minimum area equal to 1.5 m? for each cubic
metre of trap volume. For a sediment trap volume greater than 5 m?, the area shall be
surfaced with 300 mm of compacted gravel or other approved surfacing.

c) bar spacing shall be designed with a maximum clear spacing of 50 mm between bars to
retain a small plastic bottle or an aluminium drink can;

d) trash racks shall be sized to operate effectively whilst passing the design flow without
overtopping and with 50 % blockage;

e) trash racks shall be structurally stable when overtopped by flood events up to the major
design storm when fully blocked. Trash racks and their supporting structures shall be
designed to withstand log impact together with drag loads or debris loads (100 %
blocked);

f)  the design shall allow water to flow past or over the trash rack when the trash rack is
blocked; and

g) vehicular access shall be provided for maintenance.

5.4 Other considerations
5.4.1 Submergence effects

Where possible a step shall be incorporated at the outlet of the SBTR trap to minimise
submergence effects at any trash rack provided. The step should be determined using
hydraulic principles but should desirably be 80 mm or greater.

5.4.2 Energy dissipation

An energy dissipation device shall be provided at the inlet to the SBTR trap where the velocity
of the inflow stream under design flow conditions exceeds 2 m/s. Excessive inlet velocities
and turbulence will inhibit sedimentation action in the trap.

6 Design of oil and grease interceptor
6.1 Design consideration

Sizing determinations shall be based on relevant information regarding the facility site,
characteristics of the oil and grease loading in the stormwater flow, and upstream or
downstream drainage network. Sizing must allow for adequate retention time and workable
maintenance schedule.

Grease and oil interceptors shall be constructed of impervious materials capable of
withstanding abrupt and extreme changes in temperature. They shall be of substantial
construction, watertight and equipped with easily removable covers which, when bolted in
place, shall be gastight and watertight.
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6.2 Recommended installation

The interceptor shall be located downstream of trash rack and sediment basin. The device
must act as a treatment train. It shall be located where maintenance can be easily performed.
The installation shall allow the cover to be visible and easily removable for cleaning, and
clearances shall be such that the internal baffling can be serviced. With the cover removed,
all wetted surfaces shall be visible. This is necessary not only for access to clean the
interceptor, but also to have the capability to easily inspect the interior for potential problems
such as damaged baffles and blocked air relief bypasses.

Proper installation is crucial for optimum performance of the grease interceptor. The following
are useful consideration for proper installation. Grease and oil separators shall:

a) be vented correctly with a cleanout located immediately downstream;

b) be readily accessible for inspection, cleaning, and maintenance;

c) not be installed backwards; and

d) be located as close as possible to the source of urban stormwater to be treated.

The interceptor shall be installed offline to the stormwater drain and shall be equipped with a
device to control the flow rate into the interceptor. The device to control the flow shall be
installed according to manufacturer specification and sized for a discharge resulting from

40 mm of rainfall depth (i.e. three months average recurrence interval) for a given catchment
area.
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