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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 Part 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, 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.

This 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

Part 9: Bioretention systems
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Foreword (continued)

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.

This part of the series of standards addresses criteria needed for the design of erosion and

sediment control BMP as well as the criteria required for preparation of erosion and sediment
control plan (ESCP).
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Urban stormwater management -
Part 12: Erosion and sediment control

1 Scope

This Malaysian Standard specifies design and planning fundamentals to enable management
of stormwater quality during project construction stage.

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 editions of
the normative reference (including any amendment) applies:

MS 2526-1, Urban Stormwater Management - Part 1: Design acceptance criteria

MS 2526-2, Urban Stormwater Management - Part 2: Quantity design fundamentals

MS 2526-3, Urban Stormwater Management - Part 3: Quality design fundamentals

Urban Stormwater Management Manual (MSMA 2nd Edition)

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

The 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 check dam

Small, regularly spaced, flow control structures that reduce the velocity of water in drains by
“damming” the water and so increasing the flow depth.

NOTE. Typically used to control soil erosion in newly formed drains, and/or to act as minor sediment

traps. The dams may be constructed from semi-pervious or impervious materials, including timber, rock,
sand/gravel bags or synthetic mesh.
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3.4 diversion channel

A formally designed temporary or permanent drainage channel, possibly incorporating a
diversion bank on the down-slope side of the channel. A constructed drainage channel or
waterway used to divert water from its natural course.

3.5 extended drawdown

A stormwater detention basin designed to drain (from full) over days rather than hours
(typically 1 to 2 days) to enhance its pollution retention/treatment benefit and/or to avoid the
adverse effects of coincident hydrograph peaks downstream of the basin.

3.6 earthwork

Any act of excavation, levelling, filling with any material, piling, the construction of
foundations, or felling of trees, on any land, or any other act of dealing with or disturbing any
land.

3.7 erosion

The detachment of soil particle from its origin by erosive agents, i.e. wind or water.

3.8 Erosion and Sediment Control Plan (ESCP)

A plan, or set of plans that demonstrate measures to control stormwater drainage, soil
erosion, and sediment runoff during the construction, site stabilisation, and maintenance
phases of a construction or other soil disturbance activities.

3.9 erosion control

The protection of soil or other granular material from erosion or measures taken to reduce
potential erosion.

3.10 final site stabilisation

The completion of major soil disturbing activities and that a uniform vegetative cover with a
density of at least 70% has been established on all pervious areas at site upon handing over
of project.

3.11 river reserve

Land being set aside for the purpose of river and flood management.

3.12 sediment

Solid fragments of inorganic or organic material that come from the weathering of rock or land
surface, and are carried and deposited by erosive agents, i.e. wind or water.

3.13 sediment basin

A dam and associated settling or stilling pond used to capture and retain sediment from the
passing flow.
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NOTE. The design component generally consist of an excavated or natural basin, stabilised flow entry
points, de-watering system, and high flow emergency spillway.

3.14 sediment control

The process of trapping of sediment released from some up-slope or upstream erosion
process.

3.15 sediment trap

A structure designed to intercept and retain sediment transported by the flow.

3.16 sediment yield

The total amount of sediment produced by a catchment and delivered by flowing water to a
point under evaluation, usually the catchment outlet. It can be expressed in terms of a single
rainfall event or in terms of a specified period of time, and includes bed load and suspension.

3.17 sedimentation

The process of particles and adsorbed pollutants from the water column settling by force of
gravity.

3.18 silt fence

A temporary fencing facility, typically built from geotextile and supported by wooden pole,
erected at construction sites alongside streams, rivers, lakes and bays to protect water quality
from sediment in stormwater runoff.

3.19 soil loss

The amount of sediment being removed from a specific land area due to erosion.

3.20 riprap

Loose, medium to large rock or stone used to protect earth surfaces against erosion by
flowing water or wave action, as in a revetment.

4 Principles of erosion and sediment control

The principles of erosion and sediment control shall be correctly reflected on the ESCP of the
construction site. The principles are as follows:

a) soil erosion shall be minimised through limitation of exposed soil areas;
b) top soil and other assets shall be preserved through proper stockpiling and nursery;

c) access route shall be properly maintained. Site shall be properly managed by securing
perimeter, traffic and access point controls;
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h)

drainage control shall be provided via stream buffer and reserves, as well as other runoff
management BMP;

earthworks and erosion shall be properly managed by providing erosion control BMP;
sediment prevention shall be provided through introduction of sediment control BMP;
slope shall be stabilised by mechanical means or erosion control BMP; and

site maintenance shall be implemented through inspections and maintenance plan.

Among the stringent requirements to be fulfilled by developers includes:

a)

5

stream buffer or reserves shall be delineated and preserved during construction to the
Department of Irrigation and Drainage (DID) river reserve requirements. No
encroachment of development may allowed without approval from the former;

runoff from undisturbed site shall be diverted away from working areas. Runoff from
disturbed site shall be conveyed and treated through runoff management and sediment
control BMP;

all inactive working area shall be stabilised with erosion control BMP within 7 days of last
activity;

slope shall be designed at a maximum of 2(H): 1(V) or as recommended by engineers
through slope stability analysis. Slope greater or equal to 12° shall be terraced, and slope
greater than 35° shall not be worked upon;

the entire ESCP shall be designed such that final discharge(s) from the development site
shall comply with the Federal or state environmental requirements; and

upon leaving or handing over construction site due to completion, postponement or

abandonment of project, the contractor is responsible to ensure that the final site
stabilisation is done at the site.

Soil loss and sediment yield prediction

Soil loss prediction shall be performed to assess erosion risk of development in pre-, during,
and post-construction stages. It shall also be used as a tool to assess the effectiveness of
overall BMP design during various phases/ stage of earthwork or development. Sediment
yield prediction shall be used to design sediment control BMP to size the sediment storage
zone as well as estimating frequency of maintenance requirements. Soil loss and sediment
yield calculation shall be carried out in accordance with the Urban Stormwater Management
Manual (MSMA 2nd Edition).

6

Design of erosion and sediment BMP

The approach to design of erosion and sediment of BMP is to adopt the performance
standards as set out in MS 2526-1, MS 2526-2, and MS 2526-3.
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6.1 Erosion control BMP

Species of plants to be used shall be determined by experienced botanist. Germination rates,
density of seeding, water and soil requirements shall be referred to the seeds or plants
supplier. Personnel with adequate gardening skill are required to nurture and maintain BMP
through watering, weeding, pruning/mowing, and re-vegetating whenever necessary based on
type of vegetation. Whenever possible, native species of vegetation should be prioritised.

The mulch materials and thickness of application shall be determined by engineers. The
mulch shall be regularly inspected as it is susceptible to erosion. In this event, the mulch shall
be replenished or the area reinforced with other more suitable BMP.

Selection and application of geotextile shall in general, conform to supplier's
recommendation. However, engineers shall ensure proper consideration is given to securing
toe, anchor, overlaps, and joints of BMP. Regular maintenance shall be carried out to ensure
loose mats are properly secured.

6.2 Runoff management BMP

All runoff management BMP shall be designed to provide conveyance of runoff up to 2 years
ARI event. These structures shall also be checked for flooding condition upstream and
downstream to ensure the flood (if any) is not aggravated by the introduction of the BMP. As
many of these structures are simple earth structures, a 95 % compaction shall be carried out
to maintain structural stability. Erosion control BMP such as ground cover or geotextile may
be used to enhance the stability of structure. The following are the design criteria for each of
the runoff management BMP.

6.2.1 Earth bank
The design criteria for earth bank shall be as given in Table 1 below.

Table 1. Design criteria for earth bank

Parameter Requirement

Contributing Not more than 4 ha
catchment area

Dimension Side slope: of 2(H): 1(V) or flatter

Height: Minimum of 450 mm

Top width: Minimum of 600 mm

Floor protection Upstream/downstream flooding condition shall not be aggravated.

Scour protection Proper scour protection shall be provided on the face contacted with
flowing water.

6.2.2 Diversion channel

The design criteria for diversion channel shall be as given in Table 2 below.
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Table 2. Design criteria for diversion channel

Parameter Requirement

Dimension Side slope (if applicable): of 2(H): 1(V) or flatter
Flood protection Upstream/ downstream flooding condition shall not be aggravated.
Hydraulic criteria Conforms to conveyance design criteria in MS 2526-1
Scour protection i. Inlet & outlet protection shall be provided.

ii. Channel bed and banks can be stabilised using various

erosion control method such as turf, riprap or geomats.
iii. Perform checking of maximum shear & velocity

6.2.3 Drainage outlet protection

Drainage outlet protection for temporary drainage system shall be designed as of the
permanent ones. For temporary application, ripraps or rocks are the more cost effective
material selection, although in drainage with higher discharge, gabions might be the better
choice. Outlet protection structures shall be inspected for structural stability, and in case loose
materials such as rocks are used, replenishment might be required after a large event due to
wash-off.

6.2.4 Temporary waterway crossing

Principally, a temporary waterway crossing is only designed to convey flows up to 2-year ARI.
Larger flows will be allowed to spill over the structure safely. The hydraulics requirements of
this BMP however, are basically the same with permanent culvert and hence the same design
procedure applies. Temporary waterway crossing shall be inspected for structural stability and
clogging. Regular maintenance includes removal of trapped debris and settled sediments.

6.3 Sediment control BMP

All sediment control BMP shall be designed to fulfil water quantity and water quality
requirements as given in Table 3. The designed BMP shall be designed to achieve 90 % of
sediment removal. The MUSLE equation shall be used to compute the sediment yield and
subsequently sediment trapped by the BMP based on the water quality design storm. The
calculation shall check for sediment storage zone sufficiency in each BMP. Maintenance
frequency shall also be estimated once the sediment yield is known.

Table 3. Water quantity design criteria for sediment control BMP

Sediment control BMP Water quantity design storm
Silt fence 50 mm of rainfall (in accordance with MS
2526-1, MS 2526-2 and MS 2526-3)
Check dam 2 years ARI
Sediment trap 10 years ARI
Sediment basin 10 years ARI
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Naturally, maintenance for sediment control BMP shall involve removal of accumulated
sediments from sediment storage zone whenever the capacity is reached. Repairing
damaged structures (especially silt fence and check dam) shall be necessary to maintain the
design efficiency. Regular inspections are required to monitor the performance of the BMP.
6.3.1 Silt fence

The design criteria for silt fence shall be as given in Table 4 below.

Table 4. Design criteria for silt fence

Design parameter Requirement
Maximum contributing area 0.4 ha
Hydraulic a) For any point along the fence,
b) Concentrated flow shall not exceed 50 I/s
¢) Maximum water depth shall not exceed
600 mm
Siting of facility a) Shall not be installed in areas receiving

concentrated flow, i.e. stream or ditches.
b) Maximum length of each fence segment
shall not exceed 30 m
c) Atleast1 m from ends of each segment
shall be turned uphill to prevent runoff
flowing around the fence

Slope a) Slope draining to fence shall be of 1(H):1(V)
or flatter

b) Length of draining to fence shall not exceed
60 m

Storage area Storage area shall be provided behind fence.
Approximately 280 m? /ha of contributing area is
required.
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6.3.2 Check dam

The design criteria for check dam shall be as given in Table 5 below.

Table 5. Design criteria for check dam

Parameter

Requirement

Overspill
Flood protection

Dimension

Intervals

Geotextile

Scour protection

All flow greater than 2 years ARI shall safely bypass the check dam.
Upstream/ downstream flooding condition shall not be aggravated.

a) Height (centre) of dam shall not exceed 1 m
b) For rock check dam:
- Upstream slope shall be: of 2(H):1(V) or flatter
- Downstream slope: shall be of 4(H):1(V) or flatter
- Centres of the dam shall be notched to centre to promote concentrated
flow (approx. 0.15 m)
- Outer sides of dam shall be at least 0.5 m higher than centre to avoid
undermining.
- Spill crest shall be of at least 100 mm in width parallel to flow

Series of check dams shall be placed such that the height of subsequent
check dam shall be equal to or lower than the base of the check dam
before it.

Check dam with height more than 450 mm shall be laid with geotextile to
avoid seepage and structural failure.

Structure shall withstand sheer force induced by a 2 years AR flow.
Materials (rocks, earth, gabion) shall be selected to meet this requirement.
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6.3.3 Sediment trap

MS 2526-12:2014

The design criteria for sediment trap shall be as given in Table 6.

Table 6. Design criteria for sediment trap

Parameter

Requirement

Runoff retention

Flood protection

Maximum contributing area

Storage volume

Basin dimension

Embankment

Lining materials

Erosion protection

All flow up to runoff quality design flow shall be retained within
the basin. Extended drawdown can be permitted by relevant
authority when deemed necessary.

Upstream/ downstream flooding condition shall not be
aggravated.

2 ha

a) Total storage: 125 m® ha of contributing area
b) Permanent pool: half of total storage

a) Minimum length to width ratio: 2:1

b) Minimum depth of 1 m

c) Depths exceeding 2 m are not recommended. In unavoidable
circumstances, provide perimeter fencing for safety.

a) Inside embankment shall be of 2(H): 1(V) or flatter
b) Outside embankment shall be of 3(H): 1(V) or flatter
¢) Maximum embankment height shall not exceed 1.5 m
Suitable size rocks or ripraps.

Outlet protection shall be provided for the emergency spillway.

6.3.4 Sediment basin

The design criteria for sediment basin shall be as given in Table 7.

Table 7. Design criteria for sediment basin

Parameter

Requirement

Basin type

Runoff control

Refer to Table 8

a) All flow up to runoff quality design shall be retained within the basin

b) Basin shall drain in 24 h (dry) / 36 h (wet) after water quality
design storm.

c) Primary outlet/riser shall be used to control stormwater runoff

d) Emergency spillway shall convey flow up to 10 years ARI

Flood protection Upstream/ downstream flooding condition shall not be aggravate

Minimum contributing 2 ha

area

Storage volume a) Total storage: refer to Table 9 (Dry) or Table 10 (Wet)

b) Settling zone volume: half of total storage

c) Sediment zone volume: half of total storage

© STANDARDS MALAYSIA 2014 - All rights reserved 9




MS 2526-12:2014

Table 7. Design criteria for sediment basin (continued)

Parameter Requirement
Basin dimension a) Minimum length to width ratio: 2:1
b) Maximum length to settling depth ratio: 200:1
¢) Minimum settling zone depth: 0.6 m
d) Minimum sediment storage zone depth: 0.3 m
Embankment Side slope: of 2(H):1(V) or flatter
Erosion protection Outlet protection shall be provided for the emergency spillway

Maintenance frequency | Shall be determined by dividing sediment storage capacity by the
amount of sediment collected in a water quality design storm.

Table 8. Selection of sediment basin type

Category Soil description Hydrological soil group Basin type
(MSMA 2nd Edition)
I Coarse-grained sand, sandy loam: A Dry

less than 33% < 0.02 mm

1] Fine-grained loam, clay: more B Wet
than 33% < 0.02 mm

M Dispersible fine-grained clays as C.D Wet
per type F, more than 10% of ’
dispersible material

Table 9. Storage volume requirement for dry sediment basin

Parameter Time of concentration of catchment
(min)
10 20 30 45 60
Surface area (m“/ha)* 333 250 200 158 121

Total volume (m*ha)*

400 300 240 190 145

* per hectare of contributing catchment
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Table 10. Storage volume requirement for wet sediment basin

Parameter Site runoff potential Magnitude of ((’:‘sr:g" storm event

20 30 40 50 60
Settling zone Moderate to high runoff 70 127 200 290 380
volume
(m°/ha)* Very high runoff 100 167 260 340 440
Total Moderate to high runoff 105 190 300 435 570
volume
(m°/ha)* Very high runoff 150 250 390 510 660

* per hectare of contributing catchment

The ESCP shall include all necessary information including narrations, calculations and plans
to convince local authorities that the erosion and sediment is well tackled and controlled
during every phase of earthwork or construction for the proposed development.

7 Preparation of Erosion and Sediment Control Plan (ESCP)
7.1 Requirements

The ESCP shall be submitted for approval of local authority for any development proposal for
sites involving 1 hectare or more. However, local authority, through the advice of Department
of lIrrigation and Drainage can exercise their discretion and may require ESCP for
development in critical areas of less than 1 hectare. In order to obtain the permit so that
scheduled work can be started on time, the ESCP shall be submitted to related local authority
at least two months in advance or longer period according to the requirement of local
authority. Approval for ESCP shall be obtained from related local authority at least fourteen
calendar days before the beginning of any construction activity including earthwork.

7.2 The content

A complete ESCP consisting of 3 major components, i.e., report, site plans and engineering
drawings, as well as inspection and maintenance plans, shall be submitted as one document
for approval of relevant authorities. The report shall provide the following information:

a) description of site condition, concept of development, erosion and sediment control
approach and any information deemed important for evaluation of the ESCP.

b) two assessments shall be carried out and documented herein, i.e. hydrological analysis
and soil loss analysis. The assessments shall examine various site conditions including
pre- and post-construction, every stage/phase of earthwork or construction. Soil loss
assessment shall also include examining the difference between before and after the
inclusion of erosion and sediment control BMP.
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c) engineering design and calculation of selected BMP shall be presented herein. The
design shall cover selected runoff management BMP, sediment control BMP, and any
part of permanent stormwater conveyance or BMP to be utilised as erosion and sediment
control on site.

d) Other supporting documents such as Bill of Quantities (BQ) for the ESCP (breakdown of
each BMP and maintenance cost) and material or installation specification to be applied
on site shall also be part of the ESCP. Site plans are visual interpretation of the entire
ESCP and thus shall be prepared in two versions, i.e. the pre-bulk grading plan and post-
bulk grading plan. Engineering drawings of selected BMP, shall clearly state the size,
dimension and detailing of structures to be constructed.

The last part of the ESCP is the inspection and maintenance plan, which shall clearly specify
all aspects of maintenance and inspection including person in-charge, type of maintenance
and inspection required and its scheduling, as well as record keeping (checklist, test results,
drawings, maintenance log etc).

7.3 Performance evaluation

As a dynamic plan, performance of ESCP is gauged by the quality of final discharge(s) from
the construction site. The performance of ESCP shall be sustained throughout the
development through continuous maintenance. Generally, maintenance components shall
consist of site inspection and monitoring, record keeping, and plan review and modification.
The planning for maintenance components shall be included in the inspection and
maintenance plan of the ESCP as mentioned previously.

Periodic inspection and monitoring shall also be carried out weekly (or any approved interval
by related local authorities). The inspection shall check for structural integrity and
maintenance status. Indicators of ineffective ESCP such as flooding, slope failure, excessive
erosion and sedimentation shall be observed, recorded, and taken action against. Record
keeping of all information on ESCP shall be clearly stated in the inspection and maintenance
plan. The records shall be systematically kept on-site and made accessible to all related
parties.

Finally, the ESCP shall provide room for improvement or modification, in response to change

in overall development plan, construction schedule, site difficulties, or simply to improve the
performance of ESCP.
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