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Introduction to construction site erosion and sediment control
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Sediment -laden runoff

Photo supplied by Brisbane City Council >

Sediment released into an ocean

S

Fully blocked on -grade gully inlet

~ | The objective

1 To take all reasonable and practicable
measures to minimise short and long-term
soil erosion and the adverse effects of
sediment transport.

1 Inthis context the terms:

- 6reasonabl ed means
sound judgement and affordable cost;

- 6practicabl ed meanc
of being put into practice with the
available means or with reason or
prudence.

Environmental duty

1 The Environmental Duty applies to all
persons.

1 The Environmental Duty applies to all
activities on a construction site.

1 Such an Environmental Duty may be
described in general terms as:

- To take all reasonable and practicable
measures to prevent or at least
minimise environmental harm.

The first rule of ESC

1 The first thing to acknowledge within the
Erosion and Sediment Control profession
is that there is an exception to almost
every rule and recommendation.

1 The fact that a control measure is
observed to work well in one location does
not mean that it will work well in another
location.

91 Similarly, the fact that a control measure
fails in one region of Australia does not
mean that the technique will not be useful
within another region.

7

Application of O&6commor

1 Erosion and sediment control practices
must represent an appropriate balance
between the application of the ideal design
philosophy and the application of common
sense.

1 No rule or recommendation should be
allowed to overrule the application of a
unique, site specific solution where such a
solution can be demonstrated to satisfy
the principal objective and the specified
performance standard.

© Catchments & Creeks
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Key principles of erosion and sediment control
Ten key principles of best practice ESC

1 Erosion and sediment control (ESC)
should not be viewed as a single exercise

or acty,

1 Best practice erosion and sediment control
on construction sites is primarily based on
the utilisation of ten key principles.

1 Each of these key principles can be
expanded into a series of sub-principles.

1 A sound working knowledge of these
principles is a key to best practice

Pk pensnaion construction site management.
Relationship of management principles

BN R ey, 3 = Key principle No. 1

Appropriately integrate the development
into the site.

1 Best practice development planning
involves the determination of the
appropriate use for a given site and how
best to accommodate that land use within
a development layout.

1 To achieve this, it is essential to
investigate the site conditions including
the soil, water, vegetation and topographic
features of the property.

Key principle No. 2

Integrate erosion and sediment control
issues into site and construction planning.

1 During the planning of a building or
construction project, consideration must
be given to how the site layout and
construction process can best achieve the
principal environmental objective of taking
all reasonable and practicable measures
to prevent or minimise environmental
harm.

Key principle No. 3

Develop effective and flexible Erosion and
Sediment Control Plans based on the
anticipated soil, weather, and construction
conditions.

Erosion and Sediment Control Plans (ESCPs)
need to walk a fine line between being formal
plans that site operators must follow, and

being flexible plans that still allow site
personnel to use their

1 Adjust to changing site conditions.

1 Focus on the intent of any technical notes
rather than their literal meaning.

© Catchments & Creeks V2, March 2026 Page 6



Key principles of erosion and sediment control

bt . o ] il Key principle No. 4
gEeH) Minimise the extent and duration of soil
disturbance.
1 This principle has many benefits,
including:
- reduced soil erosion

- reduced release of fine colloidal soil
particles that cause turbid runoff

- promotion of the rapid stabilisation and
revegetation of soil disturbances.

Key principle No. 5
Control water movement through the site.

1 The proper management of stormwater
runoff during the construction phase is
critical to the implementation of effective
erosion and sediment control.

1 The importance of stormwater
management generally increases with
increasing rainfall intensity.

9 This means drainage control becomes
increasingly important the closer you get
to northern Australia.

Di ver si on o fonwatet e an
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Key principle No. 6

Minimise soil erosion.

1 Soil erosion is the process through which
the effects of wind, water, or physical
action, displace soil particles causing them
to be transported.

1 The main factors affecting soil scour are
rainfall erosivity, soil erodibility, slope
length, slope steepness, soil cover, and
the surface flow conditions (i.e. flow type,
velocity, duration, and frequency).

nts & Gres yLig
Hydromulching

it Key principle No. 7

Promptly stabilise disturbed areas.

1 A healthy and continuous vegetative cover
is one of the most effective forms of
erosion control.

1 Most importantly, vegetation protects the
soil against raindrop impact erosion.

1 Vegetation also binds the underlying soil

to improve its structural strength, improves
v 8 the soildés infiltrat
86 supplied by Catchments & Creeks By Lid : - increases evaporation thereby decreasing
‘ ] overall stormwater runoff.

Recently stabilised subdivision
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Key principles of erosion and sediment control

Sediment basin

Site maintenance

- A -;J i
Prioto supplied by Catchments & CreekséPty Ltd

Water samples

Drainage Control has
increased importance

Soil clay content

Erosion Control has
increased importance

The influence of site conditions

Key principle No. 8

1

il

Maximise sediment retention on the site.

It is usually impractical to prevent all soil
erosion on construction sites; thus some
degree of sediment control is always
required.

The primary purpose of most sediment
control measures is to trap the coarser
sediment fraction.

Few sediment traps can capture fine
sediments; even fewer can reduce
turbidity levels in stormwater runoff.

Key principle No. 9

Maintain all ESC measures in proper
working order at all times.

All ESC measures must be maintained in
proper working order at all times until their
function is no longer required.

To assist in achieving this requirement,
technical notes and/or construction
specifications attached to the Erosion and
Sediment Control Plan (ESCP) must
specify the maintenance requirements of
all sediment traps.

Key principle No. 10

Monitor the site and adjust ESC practices
to maintain the required performance
standard.

Erosion and Sediment Control Plans
(ESCPs) are living documents that can
and should be modified as site conditions
change, or if the adopted measures fail to
achieve the required treatment standard.

If a site inspection detects a failure in the
adopted ESC measures, then the source
of this failure must be investigated and
corrected.

Regional issues

il

Sediment Control has
increased importance

Even though the above key principles are
applicable to all sites, their application can
vary significantly from site to site, and
region to region.

In the northern (tropical) regions of
Australia, the primary focus is on effective
drainage control. Without effective
drainage control, all erosion and sediment
controls can be washed away!

In the southern (temperate) regions, the
focus moves to erosion control, or
possible sediment control.

© Catchments & Creeks
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1. Appropriate Integration of the
Development into the Site
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Appropriate integration of the development into the site

Key principle No. 1

Appropriately integrate the development
into the site.

1 Best practice development planning
involves the determination of the
appropriate use for a given site and how
best to accommodate that land use within
a development layout.

1 To achieve this, it is essential to
investigate the site conditions including
the soil, water, vegetation and topographic
features of the property.

Principle 1.1

Developments should aim to utilise the
existing topography to minimise the need for
extensive land reshaping and surface
modifications.

1 Urban developments that integrate well
into the existing topography have many
benefits; not the least is minimal soil
disturbance.

eg by, f:'akhmeﬁts & Creeks Pty Ltd 85 3 SR

Retention of a natural waterway

Buildings must suit the topography

1 Consider the incorporation of elevated
pole homes or suspended slab
construction on steep sites to avoid the
need for significant land reshaping.

Avoid unnecessary land clearing

T Investigate the sit
and site constraints.

1 Plan the development layout to avoid the
disturbance of:
- slopes that will be difficult to stabilise

- highly valued vegetation and wildlife
habitats

- dispersive or potential acid sulfate soils.
1 Failure to adopt these basic principles can

result in the development causing
unnecessary environmental harm.

Minimal disturbance of existing trees

© Catchments & Creeks V2, March 2026 Page 10




Water sensitive urban design

Water Sensitive Urban Design

Water Sensitive Urban Design (WSUD) seeks
to:

- Preserve the existing topography

- Integrate public open space with
stormwater drainage corridors

- Preserve the natural water cycle

- Utilise surface water and groundwater
as a valued resource

- Protect water quality

- Minimise the capital and maintenance
costs of drainage works.

Photo supplisg by Catchiments 8 Cresk

R

Stormwater treatment wetland

Water Sensitive Road Design

Roadways can incorporate many water
sensitive features, including:

- Reduced road widths

- Stormwater detention/retention
- Stormwater treatment systems
- Pollution containment systems

- Indirectly connected impervious surface
areas

- Appropriate low leaf-fall street trees.

Retention of natural waterways

1 Consideration should be given to the
retention of existin
the following circumstances:

- Waterways identified as important
within a Waterway Corridor Plan,
Catchment Management Plan, or
similar strategic plan

- Natural waterways with well-defined
bed and banks, and associated
floodplain/s or riparian corridors.

Photo supplied by Catchmentg‘ Oreeka®Ia] td s

Retention of a waterway corridor

e e : Stormwater management

1 In addition to integrating the development
into the existing site conditions, the
permanent stormwater drainage and
stormwater quality requirements of the site
need to be appropriately integrated into
the development.

1 Ideally, temporary sediment basins utilised
during the construction phase should be
designed in a manner that allows their
later conversion into permanent
stormwater retention basins and/or
treatment ponds.

Phofo supplied by Catchments & Creeks Pty Ltd

Wetland formed from an old sed -basin
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2. Integration of ESC Issues into
Construction Site Planning
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Integration of ESC issues into construction site planning
Key principle No. 2

Integrate erosion and sediment control
issues into site and construction planning.

1 During the planning of a building or
construction project, consideration must
be given to how the site layout and
construction process can best achieve the
principal environmental objective of taking
all reasonable and practicable measures
to prevent or minimise environmental
harm.

Site planning
1 Construction site planning involves the

scheduling of construction activities and
the planning of the site layout:

- The site office should be located close
to the site entrance to manage the
safety of site visitors.

- On large sites, the site office and car
park should have all-weather surface
conditions to minimise mud generation
during wet weather.

- Material stockpiles should be located
away from overland flow paths.

Construction planning

1 Construction planning not only involves
the scheduling of work activities, but also
the programming of temporary erosion
and sediment control measures.

9  This activity includes:
- reviewing the approved ESC plans

- stockpiling emergency ESC supplies,
including sediment fence and erosion
control fabrics.

Photo supplied by Catchments & Creeks Pty Ltd 4

On-site stockpile of ESC fabrics

o Lo }‘ g ;;rdfq :‘? \ Long -term impacts from short -term works
g | MR RN o f  The construction phase may be relatively
: TR short in duration compared to the
operational phase of the development, but
its potential impact on the land and
surrounding environment can be both

significant and long term.

1 Sediment deposition within creeks and
wetlands can cause long-term changes to
aguatic ecosystems and plant species
(e.g. through weed infestation).

' Photo. s‘upp i hments, &.Creék's'Pty Ltd 7.

Sediment deposition within a wetland
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Integratlon of ESC issues into construction site planning

m@u by Calchments & Creeks Pty Ltd

Slope being prepared for revegetation

Spatial requirements

A critical component of site management
is the early identification of the spatial
requirements of major sediment traps,
such as sediment basins.

The spatial requirements of a sediment
basin can be significantly greater than just
the size of the settling pond.

Consideration needs to be given to the
size of the basinds:

- embankment
- emergency spillway
- outlet and energy dissipater.

Material stockpiles

Sufficient land area must be provided for
the short-term stockpiling of construction
materials.

These stockpiles should ideally be located
within areas that would eventually need to
be disturbed anyway.

Stockpiles of erodable materials (e.qg.
earth and sand) need to be located within
the sitebs sedi ment

Adopt construction practices and
construction methods that minimise soil
erosion and unnecessary land clearing.

Wherever practical, retain vegetation
cover on property allotments so that home
-owners can optimise tree retention based
on their own needs.

Restrict the movement of construction
equipment to future road reserves to avoid
unnecessary soil compaction and tree
damage.

Allow for prompt site rehabilitation

Program construction activities so
disturbed areas can be stabilised as soon
as possible after earthworks have been
completed.

Site rehabilitation and site revegetation
should not be treated as separate phases
of construction, but MUST be an integral
part of the full construction process.

If site rehabilitation is performed under a
separate contract, then both contractors
must be able to operate on the site
simultaneously.

© Catchments & Creeks

V2, March 2026 Page 14




Integration of ESC issues into construction site planning

Early installation of drainage system

1 The construction process should allow for
the early installati
permanent drainage system.

1 Such actions can assist in the diversion of
up-sl ope 6cl ean 6-orswatery
through the site and around major
sediment traps.

1 The permanent drainage system can also

be used to isolate t
o = e =t ot el and o6dirtydé water, t
Photo supplied by Catchments & Creeks Pty Ltd _..__;-., o eff|C|ency of sediment traps.

Early installation of stormwater pipe

Definition of 6cl eand

1 Clean water is water that either:

- enters the site from an external source
and has not been further contaminated
within the site; or

- water that has originated from the site
and is of such quality that it cannot be
further treated.

1  Wherever practical, clean water should be
carried through a site without becoming
contaminated.

Early connection of roof water

1 On building sites, the permanent
stormwater drainage system should be
installed and made operational prior to
roof installation.

1 Roof water downpipes (temporary or
permanent) should be connected to the
stormwater drainage system immediately
after the roof is laid.

£

I AR
Photo supplied by Catchments:

Locating major sediment traps
1 Itis usually more effective to:

- locate major sediment traps away from
active construction zones and then
direct dirty water to these traps, than to

- locate sediment traps immediately
adjacent to the soil disturbance where
they could potentially interfere with
construction activities.

1 Sediment basins should be placed in
locations where they can remain functional
throughout the full construction period.

/

Sediment -laden water directed to basins
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Integration of ESC issues into construction site planning

-
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Field testing of soil pH

Existing residential

Site controls based on erosion risk

Principle 2.1

Ensure the extent and complexity of the data
collected during the planning phase is
commensurate with the potential
environmental risk, and the extent and
complexity of the soil disturbance.

i Effective site planning relies on the
collection of site data, including:

- soil testing

vegetation maps

water quality testing.

The importance of soil testing

1 Soil data is collected for a variety of

reasons including to:
- assess the siteods

- identify the existence of potential soil
problems such as unstable, dispersive,
or acid sulfate soils

- assist in the selection, design and
operation of various drainage, erosion,
and sediment control measures

- assist in the design of site stabilisation
measures including site revegetation.

Principle 2.2

Identify high-risk areas and high-risk
construction activities during site planning.

1 Erosion Risk Mapping can be used to
identify areas of low, medium, high and
extreme erosion risk.

1 Soil loss rates can also be used as an
indicator of the erosion risk.

1 High-risk sites may require the preparation
of a Conceptual Erosion and Sediment
Control Plan during initial site planning.

RUSLE soil loss analysis

The Revised Universal Soil Loss Equation
(RUSLE) is commonly used to predict long-
term average soil loss rates.

A=R.K.LS.C.P

A = annual soil loss due to erosion (t/ha/yr)

R = rainfall erosivity factor

K = soil erodibility factor

LS = combined slope length & gradient factor
C = cover factor

P = land management/practice factor

€

© Catchments & Creeks
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3. Development of Effective and
Flexible ESC Plans
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Development of effective and flexible ESC Plans

Key principle No. 3

Develop effective and flexible Erosion and
Sediment Control Plans based on the
anticipated soil, weather, and construction
conditions.

Erosion and Sediment Control Plans (ESCPs)
need to walk a fine line between being formal
plans that site operators must follow, and

being flexible plans that still allow site
personnel to use their

1 Adjust to changing site conditions.

1 Focus on the intent of any technical notes
rather than their literal meaning.

Erosion and Sediment Control Plan

R ] ik ' A i y ﬁ"n é“i yw',

Site issues and concerns

1 Best practice erosion and sediment control
involves the identification of local issues
and concerns, including:

- the nature of the land disturbance

- anticipated site constraints (topography,
soils, vegetation, water availability)

- local environmental values identified
within a Stormwater Management Plan

- potential risks to environmental values
as a result of the project.

Soil survey and mapping

1 Where appropriate, a soil map should be
prepared for the site to identify:

- soil K-factors (a measure of erosivity)
- location of sandy soils

- location of clayey soils

- location of dispersive soils

- location of potential acid sulfate soils.

Diagram supplied by Brisbane City Council

Soil map
EROSION AND SEDIMENT CONTROL PLAN Use of technical notes on plans
Legend — = = Enirylexit pad bun . . . . ™
= Py > e Dewewbe 2 e e 9 Critical site issues can be identified on
ling T Stabiised Contour ine. .
Ve o) Sosmoniins TITITL tovelsprncer ESCPs through the use of technical notes.
Technical notes: All grosion a liment control measures to be installed prior .
1 Ao s corol st o BT e T Technical notes can also be used to
inspected each working day and maintained in 4. Stockpiles of clayey material to be coverad with an imparvious
good working order. L d t .
TN‘Qmuﬂﬂcmb\‘eﬂaﬁ'ﬂmﬂgwfﬁlﬂﬁlﬂﬂlmmm‘ﬂlﬂ 5.lemm:ﬂwno-mloneoomacbeﬂmmspe‘rmnaner:umrquﬂu:ﬂ I en Ify'
to g phase.  stormwater drainage system as soon as practical after the roof is laid.
TR e 3 - short-term ESC measures required in
Hz—f;—‘—;—W the event of an imminent storm
I _, Diugrt b Siope stormuater with an carth ban gr garon drain I i i
| e - typical responses to common erosion
[ W s | and sediment control problems
[ ey : ;
| m’a:“:ﬂ’;: - ESC maintenance requirements.
there is awell 5
i | ESH

Technical Notes on a building site ESCP
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Development of effective and flexible ESC Plans

3

Principle 3.1

Appropriately amend the adopted erosion and
sediment control measures, and where
necessary, revise the Erosion and Sediment
Control Plan (ESCP), if the implemented
works fail to achieve
ESCP, the required performance standard, or
the Stateds environmer
requirements.

1 Erosion and sediment control plans should
not be considered static documents.

9 Itis important to adjust and adapt to
changing site conditions.

s < o2 <

Erosion from a non -seasonal storm
Changing site conditions

1 Additional erosion and sediment control
measures must be implemented and a
revised ESCP prepared if site conditions
change significantly from those considered
during development of the original ESCP.

1 Do not assume dry conditions will existd
tropical areas may have well-defined
seasonal weather, but non-seasonal
storms can always occur.

g storm damage

£ e Failure to achieve water quality objectives

1 An amended ESCP should also be
prepared if the implemented measures fail
to achieve:

- the objective of the ESCP
- the required performance standard, or

- the Statebds enviror
requirements.

Looking for more efficient outcomes

1 ESCPs are typically prepared by
consulting firms, not contractors.

1 Once the works commence, it is typical for
site personnel to request amendments to
plans because:

- they have changed the construction
program

- they have experience with alternative
ESC materials or techniques

- they see opportunities for improved
efficiency.

Site meeting

© Catchments & Creeks V2, March 2026 Page 19




4. Minimising the Extent and
Duration of Soil Disturbance
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Minimising the extent and d
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Photo-supplied by Catchments & Creeks Piy g

New subdivision with retained vegetation

ey sy

Excessive wet -season land clearing

I Photo supplied by Catchments & Creeks Pty Ltd P

uration of soil disturbance

Key principle No. 4

Minimise the extent and duration of soil
disturbance.

1

This principle has many benefits,
including:

- reduced soil erosion

- reduced mobilisation of fine colloidal
soil particles that cause turbid runoff

- prompt stabilisation of disturbances
areas.

Principle 4.1

Construction schedules should aim to
minimise the extent and duration that soils are
exposed to the erosive effects of wind, rain
and flowing water.

1

Most construction-related environmental
harm relates to the displacement of clay-
sized patrticles in the form of turbid runoff.

Unfortunately it is very difficult to capture
these clay-sized particles.

Thus, the key to minimising ecological
harm is to minimise the extent and
duration of soil exposure.

Agricultural activities

il

Soil disturbances during most agricultural
activities do not have the same potential
to cause environmental harm.

Agricultural activities expose topsoils to
rainfall, not subsoils, as is the case in
construction.

The exposed topsoil is generally less
erodible and less likely to release fine
colloidal particles compared to subsoils.

The topsoil is generally loose and porous,
thus raindrop impact is reduced and runoff
volumes are reduced.

Limiting the extent of land clearing

il

The extent of soil disturbance can be
reduced by placing restrictions on the
allowable width of soil disturbance relative
to the construction footprint.

Ideally, soil disturbances should be limited
to no further than 2 to 5 metres from the
edge of the building work.

The allowable extent of land clearing
should vary from the dry season to the wet
season.

© Catchments & Creeks
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Minimising the extent and duration of soil disturbance
Minimise the duration of soil exposure

1 Itis generally more critical to limit the
duration_ of soil exposure rather than the
total extent of exposure.

1 For example, a 1 ha development fully
exposed for 12 months has the potential to
cause more soil erosion than a 10 ha
development that is appropriately
managed such that less than 1 ha is
exposed at any given time over the same
construction period.

m‘iu:oﬁ‘lkd by Catchments & Creeks Pty Ltd:

Prompt revegetation of road batters

Principle 4.2

Wherever reasonable and practicable, land
clearing and site rehabilitation must be
appropriately staged to minimise the duration
of soil exposure and the area of exposure at
any given instant.

1 Two aspects of construction programming
that can affect soil exposure are the
Staging of Works and the Construction
Sequence.

9 Site rehabilitation measures should be
staged in sequence with the staging of
earthworks.

Limits on vertical exposure

1 One means of controlling the staged
disturbance and rehabilitation of steep
earth batters is to contractually limit the
unprotected exposure of earth batters to a
maximum of 3 vertical-metres at any given
time.

1 This can be achieved by placing a Hold
Point in the construction contract
specifying that cutting and filling
operations must not continue until the
previous 3 vertical-metres of the batter are
suitably stabilised (e.g. mulched).

Effective utilisation of turf

1 Incritical areas, such as drainage
channels and overland flow paths,
exposed soils should be stabilised with turf
rather than grass seeding.

1 Turfing allows the soil disturbance to
instantly achieve 100% cover.

Turfing

© Catchments & Creeks V2, March 2026 Page 22




Minimising the extent and duration of soil disturbance

-

L ol

Principle 4.3

As long as the risks of rainfall or strong winds
exist on a site, land disturbances should be
restricted to those areas required for the
current stage of works.

1 Restrictions on land clearing and the total
area of exposure generally only apply
during periods of the year when there is a
risk of significant rainfall or strong winds.

1 Greater areas of exposure can be
tolerated during periods of a year when
rainfall is unlikely to occur.

Principle 4.4

Wherever reasonable and practicable, major
land disturbances should be scheduled for the
least erosive periods of the year.

1 Major land disturbances, and disturbances
of high-risk areas, should be scheduled for
the least erosive periods of the year.

1 Large developments should be
appropriately staged such that land
disturbances are confined to manageable

: . areas, especially during the wet season.
Photo supplied by Catchments & Creeks Pty Ltd

Seasonal storm

Principle 4.5

Disturbances to high and extreme erosion risk
areas should be minimised, if not totally
avoided, especially during the most erosive
periods of the year.

1 The disturbance of land designated as
having a high or extreme erosion risk
should be avoided wherever possible.

1 Any soil disturbances must attract high-
level erosion and sediment control
requirements, and strict rehabilitation
scheduling and design standards.

Principle 4.6

Wherever reasonable and practicable, the
disturbance of dispersive or potential acid
sulfate soils should be minimised, if not totally
avoided.

91 Dispersive soils are highly susceptible to
deep, narrow rilling on exposed slopes.

1 These soils must be appropriately treated
or buried under an appropriate layer (100
to 300 mm thick) of non-dispersive soil
before placing any revegetation or erosion
control measures.

Tunnelling within a dispersive soll
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Minimising the extent and duration of soil disturbance
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Acidic runoff draining into a pond

Acid sulfate soils

Potential acid sulfate soils occur naturally
over extensive low-lying coastal areas,
predominantly below an elevation of 5 m
Australian Height Datum (AHD).

If disturbed, potential acid sulfate soils can
become acidic and release acidic runoff.

Works to be avoided within potential acid
sulfate soils include the construction of
sediment basins, and the construction of
drains that unnecessarily lowers
groundwater levels.

Principle 4.7

1

Disturbances to the existing ground cover
should be delayed as long as possible.

One of the best ways to minimise soil
erosion is to delay disturbances to any
ground cover (such as grasses, fallen
leaves, and mulches) until the last
practical moment.

If tree clearing is required well in advance
of future earthworks, then try to delay the
grubbing (root removal) of the area until
the last practical moment.

Principle 4.8

f
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Marking the limits of planned land clearing

Construction procedures should aim to
minimise the extent of unnecessary soil
disturbance, including any disturbances
outside the designated work area.

Ideally, the site office, car park and
material stockpiles should be located in
areas that would have eventually been
disturbed as part of the essential works.

Protection of existing vegetation

Buffer zones and non-disturbance areas
need to be protected from unnecessary

disturbance through the use of physical

barriers.

These barriers may consist of marker tape
or light fencing.

In addition, detailed instructions should be
placed on ESCPs and appropriate site
supervision should be organised.
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5. Drainage Control Practices
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Drainage control practices
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Control
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Erosion along channel invert

Key principle No. 5
Control water movement through the site.

1 The proper management of stormwater
runoff during the construction phase is
critical to the implementation of effective
erosion and sediment control.

1 The importance of stormwater
management generally increases with
increasing rainfall intensity.

1 This means drainage control becomes
increasingly important in northern
Australia.

More than just Erosion Control!

1 Drainage Control practices have
traditionally been viewed as a component
of on-site Erosion Control.

1 However, effective site drainage not only
aims to control erosion within drainage
channels, but also:

- the separation of
water; and
- the diversion of 6

sediment traps.

1 These latter aims are more closely linked
to the aims of on-site Sediment Control.

Principle 5.1

The permanent and temporary drainage
requirements of a site need to be appropriately
considered during development of the Erosion
and Sediment Control Plan.

9 Failure to recognise the drainage
requirements of a construction site can
severely impact on the outcomes of an
erosion and sediment control program.

1 The effective management of stormwater
involves managing the velocity, volume
and location of stormwater runoff.

Principle 5.2

Flow velocities need to be limited to the
maximum allowable velocity for each
individual drainage system.

1 Drainage channels need to be designed
and constructed such that the flow velocity
does not exceed the maximum allowable
flow velocity for t
conditions.

1 Excessive flow velocities can cause
channel erosion, usually along the invert
(bottom) of the drain.

C

h
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Drainage control practices

Channel geometry

6cl eanbd

Temporary

Unlined catch drain

Poor sediment basin spillway design

Calculation of flow velocity
1 The average channel flow velocity may be

calculated using Man
V=(1n).R% g2
where:
V = average flow velocity (m/s)
n = Manningbés roughn

R = hydraulic radius (m) = A/P

A = effective flow area of channel (m?)
P = wetted perimeter of flow (m)

S = channel slope (m/m)

Allowable flow velocity

9 Drainage channels are designed to
achieve an average flow velocity that is
below the scour velocity of the surface
material.

9 This design velocity is referred to as the
allowable flow velocity.

1 Typical design values are:
- 1.5t0 2.0 m/s for grass-lined channels
- 1.5to0 3.0 m/s for 100 to 350 mm rock

- 1.3to 5.0 m/s for channels lined with

temporary Erosion Control Mats.
wat

Unlined drains

1 Not all drainage channels need to be lined
with erosion-resistant material.

1 If the drain can be formed at a suitable
slope (S), then the flow velocity may be
low enough to allow an unlined drain.

1 The allowable flow velocity for unlined
drains vary with the soil type:
- 0.3 m/s for extremely erodible soils
- 0.45 m/s for sandy soils
- 0.5 m/s for sandy loams
- 0.6 m/s for non-dispersive silty loams.

The need for appropriate training and
experience

1 Choosing an appropriate value for the
Manningds roughness
experience and training.

1 Hydraulic analysis is best carried out by
experienced hydraulic engineers.

9 Critical structures, such as sediment basin
spillways, must be designed by qualified
hydraulic engineers.

1 Inappropriate hydraulic designs can result
in significant structure damage, or worse,
loss of life.
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