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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 shall 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 of 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.

Infiltration practices generally involve allowing collected runoff water to percolate to the
ground water table through a porous soil media. Infiltration facilities are thought to be
potentially the most effective type of Best Management Practice (BMP) for treating polluted
stormwater since the soil can be an efficient treatment medium to filter out fecal bacteria, and
since soluble heavy metals, phosphorus, and some organic compounds tend to be retained
by soil minerals. In addition, pollutant uptake or transformation may be accomplished by soil
bacteria. Particulate pollutants are also filtered out in infiltration facilities. Infiltration practices
can reduce the need for downstream conveyance and storage facilities by reducing runoff
flow rates and volumes.

The stormwater infiltration practices commonly described in the literature are generally

modifications of these major types: infiltration sumps, infiltration trenches, infiltration basins
and porous pavements.
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Urban stormwater management -
Part 8: Infiltration facilities

1 Scope
This Malaysian Standard specifies criteria for the design of infiltration facilities. This standard

does not address the facilities that required in the 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: Quality design fundamentals

MS 2526-7, Urban stormwater management - Part 7: Detention pond

3 Terms and definitions
For the purposes of this standard, the following terms and definitions apply.
3.1 Average Recurrence Interval (ARI)

Average length of time between storm events that have the same magnitude or volume and
duration.

3.2 Best Management Practice (BMP)

A structure or practice designed in stormwater management to prevent the discharge of one
or more pollutants to the land surface thus minimising the chance of wash-off by stormwater.
It can also be referred to a structure or practice to temporarily store or treat urban stormwater
runoff to reduce flooding, remove pollutants, and provide other amenities.

3.3 conveyance system

Any channel or pipe for collecting and directing storm water to the main receiving water.

3.4 drainage area

The total surface area, upstream of a point on a stream, where the water from rain or
irrigation which is not absorbed into the ground flows over the ground surface, back into
streams, to finally reach that point.

3.5 infiltration basin

An area of land surrounded by a bank or berm, which retains the stormwater until it has
infiltrated through the base of the basin.

© STANDARDS MALAYSIA 2014 - All rights reserved 1
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3.6 infiltration rate

The rate at which a soil under specified conditions absorbs falling rain, melting snow, or
surface water expressed in depth of water per unit time (centimetres per second, inches per
hour).

3.7 infiltration sump

A dug pit filled with rubble or hardcore to which the storm drain discharges.

3.8 infiltration system

A shallow artificial pond designed to infiltrate stormwater though permeable soils into the
groundwater aquifer.

3.9 infiltration trench

A trench with a stone-filled ‘reservoir’ for percolation to groundwater, constructed below the
ground.

3.10 minor system

Drainage system intended to collect and convey runoff from relatively frequent storm events
to minimise inconvenience and nuisance flooding.

NOTE. The definition of major or minor system does not refer to the size of the drains.

3.11  outflow

The volume of water transported by a river in a certain amount of time.

3.12 soil profile

A vertical section of soil from the ground surface to the parent rock.

3.13  spillway

A passage (such as a paved apron or channel) for surplus water over or around a dam or
similar obstruction. An open or closed channel, or both, used to convey excess water from a

reservoir. It may contain gates, either manually or automatically controlled to regulate the
discharge of excess water.

4 Principles
Infiltration systems such as dispersion trenches, infiltration sumps, infiltration trenches, and
infiltration basins are designed to capture a defined volume of storm runoff and transfer it

directly to the soil profile. However, these practices shall be linked with conveyance system,
to safely convey overflows in the event that they fill completely.
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An infiltration BMP is designed to capture a volume of stormwater runoff, retain it, and
infiltrate all or part of that volume into the ground and the excess will overflow to conveyance
system. The advantages of infiltration include both water quantity control and water quality
control. Infiltration facilities application in local environment shall play a significant role in
reducing general pollutants in urban runoff and protecting areas where groundwater quality is
of concern. These infiltration facilities shall be carefully selected, located, designed, and
maintained to achieve their designed benefits.

Infiltration systems shall be designed specifically to capture a defined volume of storm runoff
(40 mm) and transfer it directly to the soil profile. These practices shall be linked with
conveyance system at theirs outflows. Infiltration facilities shall be limited in their ability to
accept flows from their drainage areas. The main types of quality infiltration facilities and their
drainage area limitations are as given in Table 1.

Table 1. Type of infiltration facilities and maximum drainage area

Type of infiltration BMPs Maximum drainage area
Dispersion trenches/infiltration sumps 500 m?
Infiltration trenches/pervious pavements 4 ha
Infiltration basins 15 ha

These infiltration facilities shall be carefully selected, located, designed, and maintained to
achieve their design benefits.

5 Planning and feasibility analysis

5.1 Infiltration suitability limitations

Soil types, surface geological conditions and groundwater levels determine the suitability of
infiltration systems. For a site to be suitable, it shall meet or exceed all of the criteria listed in
Table 2. Should a site investigation reveal that any one of the suitability limitations cannot be
met; the implementation of the infiltration practice shall not be pursued.

5.2 Design criteria for infiltration facilities

5.2.1 General

Runoff volumes (expressed as rainfall depth multiplied by the catchment area and runoff
coefficient) shall be used to determine the BMP volumes and primary outlet structures.

5.2.2 Design methods
Infiltration facilities shall capture the entire runoff water quality volume of 40 mm and, the
design acceptance criterion for water quantity shall be to reduce peak flow to the pre-

developed value. The acceptance criterion for the design of infiltration facilities shall be to
satisfy both requirements.
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Table 2. Limitations for infiltration facilities

Limitation

Descriptions

Soil suitability

The suitability of soil for infiltration shall be based on evaluating the following:
a) saturated soil infiltration rate should be a minimum rate of 13 mm/h;

b) soils with 30 % or greater clay content or 40 % greater silt/clay content
should not be used;

c) aerobic conditions are to be maintained to the fullest extent possible for
runoff treatment BMPs by designing them to drain the water quality design
storm in 48 h or less; and

d) infiltration systems shall not utilise fill material or be placed over fill soils.
(At locations where soils are unsuitable for infiltration or where water
tables are high, it may be practical to provide infiltration through soil layers
in fill, possibly collecting percolating water in pipes. This should not be
ruled out, but suitable safeguards shall be applied.)

Depth to water
table, or
impermeable
layer (bedrock)

The base of all facilities shall be located at least 1.5 m above the seasonal
high ground water level and/or any impermeable layer (such as bedrock, clay
lens, etc.)

Proximity to
drinking water
wells, building
foundations,
structures and
property lines

The proximity of infiltration facilities to other structures and facilities shall be
taken into account where the potential exists to contaminate ground water,
damage foundations and other property. Site investigation shall be required to
determine the most appropriate locations of infiltration facilities; this is best
done on a case-by-case basis but the following basic criteria are provided:

a) The facilities shall not be allowed in well field areas or near wells/springs
used for drinking water supply.

b) Infiltration facilities shall be situated at least 7 m down-slope and 50 m up-
slope from building foundations. Infiltration sumps or trenches (on-site
facilities) shall be located at a minimum of 3 m from any structure and
10 m from a water supply well, septic tank or drain field.

c) |Infiltration facilities on commercial and industrial sites are not
recommended. Where required they shall be placed no closer than 35 m
from a water supply well, septic tank or drain field.

Land slope

Infiltration facilities may be located on slopes up to 15 % as long as the slope
of the base of the facility is less than 3 %. All basins shall be a minimum of
20 m from any slope greater than 15 %.

Control of
siltation

During construction, it is critical not to excavate infiltration trenches or basins
to final grade. After construction, it is vital to prevent as much sediment as
possible from entering by first routing the water through a pre-treatment BMP.
In the case of infiltration trenches, clogging occurs most frequently on the
surface. Grass clippings, leaves and accumulated sediment shall be removed
routinely from the surface. If clogging appears to not be only at the surface, it
may be necessary to remove and replace the first layer of filter media and the
geotextile filter. In the case of infiltration basins, sediment should be removed
when it is sufficiently dry so that the sedimentation layer can be readily
separated from the basin floor

© STANDARDS MALAYSIA 2014 - All rights reserved
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5.2.3 Design check list
The following parameters shall be considered in the design of the infiltration facilities.
5.2.3.1 Soil investigation

Soil investigation is required for any type of infiltration facility for each proposed development
location in order to determine the soil type and groundwater level. Each soil log shall extend a
minimum of 3 m below the bottom of the facility, describe the series of the soil, the textural
class of the soil horizon(s) through the depth of the log and note any evidence of high ground
water level. In addition, the location of impermeable soil layers or dissimilar soil layers shall
be determined.

5.2.3.2 Design infiltration rate

The design infiltration rate (fi) shall be one-half the infiltration rate (f;) found from the soil
textural analysis (fi = 0.5f).

5.2.3.3 Runoff pre-treatment

Suspended solids and pollutants in runoff shall be pre-treated prior to discharge to any
infiltration facilities.

5.2.3.4 Fill material

Aggregate materials (for trenches and upper layers of infiltration basins) shall consist of a
clean aggregate with void space (i.e., porosity) in the range of 30 % to 40 %. The aggregate
shall be poorly graded.

5.2.3.5 Buildings

Dispersion trenches, infiltration sump, infiltration trenches or pervious pavement shall be
located at least 3 m from building foundations. Infiltration basins shall be a minimum of 50 m
upslope and 7 m downslope from any building. Further, these facilities shall be a minimum of
20 m from any slopes greater than 15 %. A geotechnical report shall be required to address
the potential impact of the basin infiltration upon the steep slope.

5.2.3.6 Overflow route

An overflow route shall be identified in the event that the facilities capacity is exceeded
(greater than minor system design ARI). The overflows shall be connected to a conveyance
system.

5.2.3.7 Spillways

Infiltration basins shall have spillways. All aspects of the principal spillway design and the
emergency spillway shall comply with the requirements as specified in MS 2526-7.

© STANDARDS MALAYSIA 2014 - All rights reserved 5
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6 Design of on-site facilities

The design criteria provided in Table 3 shall be used in designing trench systems that
includes dispersion trenches, infiltration sumps and infiltration trenches provided their
drainage contribution area is less than 500 m2. The design shall also comply with the
requirements as specified in MS 2526-3.

Table 3. Design criteria of on-site infiltration facilities

Design parameters

Dispersion trench/infiltration
sump

Infiltration trench

Contributing drainage
area

Up to 500 m?

Up to 500 m?

Soil investigation
requirement

1 soil log test per site extending to
1.5 m below the trench bottom

1 soil log test every 15 m of trench
extending to 1.5 m below the trench
bottom

Design infiltration rate

(fa)

fais equal to 0.5 f. with minimum f:
of 13 mm/h

fais equal to 0.5 f. with minimum f:
of 13 mm/h

Maximum drawdown time

24 h - Design ARI for minor system

24 h - Design ARI for minor system

Design Runoff

Design ARI for minor system
(Quantity Control)
Capture 40mm of rainfall over the
contributing catchment area
(Quality Control)

Design ARI for minor system
(Quantity Control)
Capture 40 mm of rainfall over the
contributing catchment area
(Quality Control)

Fill material

Void space in the range of 30 % to
40 %

Void space in the range of 30 % to
40 %

Maximum depth

1.5 m above the seasonal
groundwater or impermeable layer

1.5 m above the seasonal
groundwater or impermeable layer

Minimum clearance to
special facilities

3 m from building foundation
10 m from water supply well

3 m from building foundation
10 m from water supply well

Overflow route

need to be identified

need to be identified

Observation well

1 every site (recommended)

1 every 15 m of trench length

7 Design of community facilities

The same principles, with criteria provided in Table 4, shall be used as general design
consideration for infiltration basin, porous and modular pavements for drainage area less than
15 ha. The design of an infiltration basin facility shall be based on same soil textural
properties and maximum allowable depth as the infiltration trench such that a feasible design
is possible. The design shall also comply with the requirements as specified in MS 2526-3.
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Table 4. Design criteria for community infiltration facilities

Design parameters

Infiltration trench

Infiltration basin

Contribution drainage
area

Upto 4 ha

Upto 15 ha

Soil investigation
requirement

1 soil log test every 15 m of trench
1.5 m below of the trench bottom

1 soil log test every 500 m? of basin
area
1.5 m below of the basin bottom

Design infiltration rate (fa)

fais equal to 0.5 f: with min f: of
13 mm/h

fais equal to 0.5 f. with min f: of
13 mm/h

Maximum drawdown time

24 h - 10 year ARI

24 h - 10 year ARI

Runoff treatment

Design ARI for minor system
(Quantity Control)
3 month ARI (Quality Control)

Design ARI for minor system
(Quantity Control)
3 month ARI (Quality Control)

Backfill material

Void space in the range of 30 % to
40 %

Void space in the range of 30 % to
40 %

Maximum depth

3 m with min 1.5 m above the
seasonal groundwater

3 m with min 1.5 m above the
seasonal groundwater

Minimum proximity to
special facilities or
building foundation

7 m (down-slope)
50 m (up-slope)

7 m (down-slope)
50 m (up-slope)

Overflow route

shall be - identified

shall be identified

Observation well

1 every 15 m of trench length

1 every 50 m? of basin area

Spillway and
Embankment

Shall be required and shall be
stabilised and planted with
vegetation
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