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Disclaimer

Significant effort has been taken to ensure that this document is representative of current best

practice erosion and sediment control; however, the author cannot and does not claim that the

document is without error, or that the recommendations presented within this document will not
be subject to future amendment.

To be effective, erosion and sediment control measures must be investigated, planned, and
designed in a manner appropriate for the given work activity and site conditions.

No warranty or guarantee, express, implied, or statutory is made as to the accuracy, reliability,
suitability, or results of the methods or recommendations.

The author shall have no liability or responsibility to the user or any other person or entity with
respect to any liability, loss, or damage caused, or alleged to be caused, directly or indirectly, by
the adoption and use of any part of the document, including, but not limited to, any interruption
of service, loss of business or anticipatory profits, or consequential damages resulting from the
use of the document.

Specifically, adoption of the recommendations and procedures presented within this document
will not guarantee:

(i) compliance with any statutory obligations

(i) compliance with specific water quality objectives

(i) avoidance of environmental harm or nuisance.

© Catchments & Creeks V2, May 2026 Page 2
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Best Practice
Erosion & Sediment Control

Book 1 - Chaplers

IECACD
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Best Practice
Erosion & Sediment Control

Book 2 - Appendices A- G
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IECA (2008) i Book 2

Best Practice
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ESC Technique Fact Sheets
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1. Introduction

Site planning

Preparation of plans
Site management
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Bibliography
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Book 2: Appendices
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Purpose of document
This document has been prepared specifically to:

1 provide training for ESC practitioners on the preparation of Erosion and Sediment Control
Plans

1 provide examples of Erosion and Sediment Control Plans (ESCPs); however, none of the
plans presented in this document are suitable as actual construction plansd the detalil
shown on the example plans has been altered to make it suitable for presentation as an A4-
sized diagram.

The photos presented within this document are intended to represent the current topic of
discussion. These photos are presented for the purpose of depicting either a preferred or
discouraged outcome (as the case may be). In some cases the photo may not represent current
best practice, but is simply the best photo available to the author at the time.

The caption and/or associated discussion should not imply that the site shown within the
photograph represents either good or bad land management practice. The circumstances, site
conditions and history of each site are not known in each case, and may not be directly relevant
to the current discussion. This means that there may be a valid site-specific reason why the
designer chose the control device or treatment method depicted in the photo.

About the author

Grant Witheridge is a retired civil engineer with both Bachelor and Masters degrees from the
University of NSW (UNSW). He has over 40 years experience in the fields of hydraulics, creek
engineering and erosion & sediment control, during which time he has worked for a variety of
federal, state and local governments, as well as private organisations.

Grant is the principal author of such publications as the IECA (Australasia) Best Practice
Erosion and Sediment Control (2008) documents and revising of the Queensland Urban
Drainage Manual (2007, 2013 & 2017). In 2010 Grant was presented with the IECA
(International) Sustained Contributor Award.

Introduction

The appropriate design of erosion and sediment control (ESC) measures does not end with the
production of an Erosion and Sediment Control Plan (ESCP). The process of updating the
ESCP as site conditions change must continue until stable land conditions are achieved.

ESCPs are prepared specifically for the purpose of detailing the proposed erosion and sediment
control measures for a particular building or construction site. Typically these plans detail only
short-term measures. Permanent sediment control, stormwater management, and landscaping
measures are normally detailed within the s
Plans.

As a complete package, an ESCP may consist of several components including plans and
supporting documentation. The ESCP package may consist of the following:

O Erosion and Sediment Control Plans

0O Supporting documentation

O Specifications and construction details for ESC measures.
Terminology:

Erosion and Sediment Control Plan (ESCP) is the term most commonly used to describe those
plans that demonstrate proposed erosion and sediment control practices. These plans,
however, can attract a variety of different names within different authorities, including Soil
Erosion and Drainage Management Plans (SEDMPs), Soil and Water Management Plans
(SWMPs), Soil Erosion and Sediment Control Plans (SESCPs), Erosion and Sediment Control
Programs (ESC Programs) and Conceptual Erosion and Sediment Control Plans.

An Erosion and Sediment Control Plan checklist is provided at the end of the document.

© Catchments & Creeks V2, May 2026 Page 7
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Types of Erosion and Sediment Control Plans

Conceptual ESCPs

1 Conceptual Erosion and Sediment Control
Plans are prepared when a proposed
development is considered to be high risk.

1 If, during the planning stage of a
development, it has been identified that
the proposal could result in significant
environmental harm, then the developer
may be asked to demonstrate that there is
a potential solution to this issue.

1 These conceptual plans are typically
modified during the design phase.

Generic ESCPs

1 Generic ESCPs present the types of ESC
measures that are considered appropriate
for those low-risk maintenance and
construction activities that are regularly
carried out by councils and utility
companies.

1 Examples of such work include:
- replacement of stormwater pits

- repair of pipe failures
- road and drainage maintenance.

Building site ESCPs

1 Most building site ESCPs are very simple
plans that generally do not need to be
prepared by a certified ESC professional
(check with your local authority).

1 These plans are unlikely to contain
supporting documentation.

1 The focus of these plans can be on simply
reducing the generation of mud, and its
possible transportation off the site.

fr 7. |
- - -
2

o P
(o A

9 Building site ESCPs are not discussed in
aae! this document.

o |
o+
-
|

Building site ESCP

Site Specific ESCPs

1 Site Specific ESCPs are normally
prepared by Certified Professionals in
Erosion and Sediment Control (CPESC).

1 Itis the preparation of these plans that
forms the basis of this document.

Terminology:
T ESCmeans O6erosion ant

T ESCPandESCPlanmeans OEr o
Sedi ment Control Pl a

Site Specific ESCP

© Catchments & Creeks V2, May 2026 Page 8




Design team

Construction personnel

1 The preparation of Erosion and Sediment
Control Plans for construction projects is
typically not a one-person task.

1 To avoid expensive, impractical, or
ineffective outcomes, the design team
should include a range of experts.

1 Key to the production of practical
outcomes is the inclusion of advice from
people experienced in construction
procedures, i.e. achieving a practical
outcome.

Engineering advice

1 Individual engineers specialise in different
fields of engineering, and not all engineers
have appropriate construction experience.

1 Engineering advice is typically required
on:

- catchment hydrology and hydraulics

- geotechnical engineering and
embankment design (e.g. basins)

- engineering issues relating to specialist
activities such as waterway crossings.

d pots & Croeks Pty Lid
Engineering professionals
: L Science advice

1 Specialist advice may be required on the
following issues:

- soil science

- fish passage and fish biology
- environmental protection

- waterway ecology

1 The knowledge base found within the soil
science profession is different from that
found within geotechnical engineering;
however, specialist consultancies typically
employ both professionals.

Revegetation advice

1 Revegetation contractors are different
from landscape architects and botanists.

1 Some revegetation contractors specialise
solely in the operation of planting/seeding
equipment, while others may also have
detailed knowledge of plant selection and
soil conditioning.

1 The knowledge base and experience of
the revegetation contractor will have a
significant influence on both the rate of

Photo supplied by Cafchmnts & Craeks Bij L o plant establishment, and the long-term

' revegetation outcomes.

Site inspection

© Catchments & Creeks V2, May 2026 Page 9




The aim of erosion and sediment control

Introduction

1

One of the hardest things to learn in the
erosion and sediment control industry is
that the primary aim is:

- not to solely minimise the release of

sediment, but instead . .

- to minimise environmental harm.

Of course, many people will point out that
minimising environmental harm requires
construction sites to minimise the release
of sediment, but consider the following.

Consider this example

1

If an active construction site were to install
numerous effective sediment fences
across a work site, then at best they may
capture 90% of the coarse sediment
released within the work site.

However, such an approach would likely
capture no more than 10% of the clay-
sized particles (i.e. the turbidity).

Now if 90% of the environmental harm is
caused by turbidity, then those sediment
fences would have only prevented only
9% of the environmental harm!

Understanding what it is that you are trying
to protect

f

Releasing 6 s a imtd &sand-based
waterway is unlikely to cause harm, but
releasing silts, clays or turbidity into the
same waterway would cause harm.

Releasing 6 t u r linto@n aridwaterway,
that is dénaturallyéd
cause harm, but releasing coarse
sediment into such waterways could block
the channel and cause the diversion of
flood flows, which could increase the
potential for flood damage.

Looking down -slope, and downstream of
the work site

1

You cannot determine what is important
by only observing the construction site.

Minimising soil loss from a work site, or a
farm, is an admirable goal, which can be
achieved with just 70% cover of the soil.

However, in some environments,
minimising environmental harm can
require as much as 90%, or even 100%
coverage of all soils in order to minimise
raindrop impact erosion, and the release
of highly-turbid runoff.

© Catchments & Creeks
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Inappropriate use of sediment fences

Problems to avoid when preparing an ESCP

nei gl

Introduction

1 Firstly it is important to remember that
there is almost always an exception to
every rule.

T The 6common probl ems
the following pages are presented for
general discussion only.

1 These statements (rules) should not be
taken as absolute facts, because there is
almost always an exception to every rule.

The wrong focus

1 Itis common for practitioners to focus on
minimising the release of sediment.

1 However, the real focus should be on
minimising the risk of environmental harm.

1 Itis important to understand what the
actual threats are to downstream
environmentsdi s it 6ésandb©6,

1 There is little value in trapping all the
coarse sediment in sediment traps if the
real harm is being caused by the clays
released by raindrop impact erosion.

Using all three tool boxes

1 Erosion and Sediment Control Plans
should not focus solely on the deployment
of sediment control measures.

1 Without effective drainage control, most
sediment control measures will fail during
a heavy rainfall.

1 Even though most sediment controls are
ineffective during heavy rainfall, it is
important that these devices do not
structurally fail and release their trapped
sediment during such storm events.

Excessive use of sediment fences

1 There is an informal, but often stated
observation, that a well-prepared ESCP
will have very few sediment fences.

1 Inexperienced ESC practitioners can
commence the drafting of their ESCP by
positioning sediment fences along most of
the property boundaries, and along all
road reserves.

1 Such excessive use of sediment fences is:
- ineffective, and
- financially wasteful.

© Catchments & Creeks
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Problems to avoid when preparing an ESCP

Placing sediment controls inside non -
disturbance areas

1 When preparing an Erosion and Sediment
Control Plan, non-disturbance areas
usually appear on the base plan as empty
spaces of oOowhitebd, p
exception of a few land contour lines.

1 Unless appropriately identified, it can be
easy to forget that
represent retained vegetation.

1 This can lead designers to mistakenly

- place sediment controls within these
e . ' : areas, which is a No-no!
Sediment fence located in bushland
ISR Tes el Vs ,- R Ignoring the potential harm caused by

raindrop impact erosion

1 | have had land owners claim that their
deforested land is not subject to soil
erosion because:

- theland is very flat, and
- the USL-fados=0L0S

1 However, the facts are that any soil that is
exposed to raindrop impact, no matter
how 6fl at, d or 6comp
subject to erosion, and potentially the
release of turbid runoff.

Confusing 6erosion cor
6site revegetationd

i Too many work sites have finished
earthworks that are left exposed to erosion
simply because the earthworks contract,
and/or the ESCP, specifies that:

- erosion control measures consist solely
of site revegetation, and

- site revegetation is to be performed by
a separate contractor.

1 ESCPs must identify what erosion control
measures must be applied prior to site
revegetation/long-term stabilisation.

Failing to document the appropriate
treatment of dispersive soils

1 The exact location of dispersive soils may
not be known at the time the proposed
works are being designed.

1 When detailing site revegetation, bank
stabilisation, or even topsoil placement, it
is often assumed that the exposed soils
are non-dispersive.

1 ESCPs must include technical notes that
inform contractors of the steps that need
to be taken if dispersive soils are identified
on the work site.

Stabilisation of a dispersive soil

© Catchments & Creeks V2, May 2026 Page 12




Problems to avoid when preparing an ESCP

Complex road construction

Failure to document what ESC measures
are required if the site is active during the
wet season

1 There are some regions of Australia, and
parts of the world, where there are periods
within a year when rainfall is highly
unlikely to occur.

1 Inthese regions it is common for ESC
requirements to be relaxed during these
dry periods because the risk of
environmental harm is so low.

1 However, ESCPs must include notes on
preparing the site for wet weather.

Failure to identify temporary construction
activities and the ESC measures

91 If the ESC Plan is being prepared over a
base plan that shows only the final layout
of the development, then it is possible for
the design team to miss such things as:

- site office and car park

- soil stockpiles and borrow pits
- material storage areas

- temporary access roads.

1 This photo shows a temporary access
road with no ESC measures specified.

Failure to identify the different treatment of

0sag6d agnrdadéeodn st or mwat

1 Roadside stormwater pits can either be
located at low points on a road (sags), or
along a grade (on-grade pits).

91 During the construction phase it is

common for &édrop inl

be installed adjacent to, or around, these
stormwater inlets.

1 Unfortunately, many ESCPs fail to identify
which type of sediment traps are required
around each type of kerb inlet.

Preparing a single ESCP when the site has
several major stages of earthworks

1 Multi-stage earthworks require a separate
ESCP for each stage of earthworks.

T The movement of O6di
change significantly as new and old
embankments are constructed or
removed.

1 For example, existing roadways may
ultimately be removed, but while they
remain in place they can alter the
movement of water across the work site.

r

© Catchments & Creeks
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Problems to avoid when preparing an ESCP

Z

Proposed ESC layout (old road not shown)

|

Resulting sediment flow into waterway

The Problem!

1 Erosion and Sediment Control Plans are
often prepared with only the final
development layout being used as the
base drawing.

1 Consider this example, which mimics an
actual case.

1 The project involved the construction of a
new highway parallel to the existing
highway, which will be removed upon
completion of the new road.

Existingroad  During construction of the new highway,
to be removed  the old road may be required to remain

== Sediment 1 If the existing road embankment is not
identified on the base plan, then it is
= difficult to know where water will flow.

open to the public

1 In order to prepare an effective Erosion
and Sediment Control Plan, the base plan
must include information on the existing
road embankment.

The problem

1 The resulting outcome was a sediment
basin separated from the active
construction area by the existence of the
old roadway.

9 This sediment basin (which would have
been fully funded under the earthworks
contract) was only active after the old road
had been removed.

The outcome

i The outcome was an amended ESCP,
and the funding of new sediment controls.

Bad news for the ESCP designer.
Bad news for the government.

Good (financial) reward for the earthworks
contractor!

© Catchments & Creeks
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Suggested ESCP technique codes

The following ESCP technique codes are provided only as a suggestion (not mandatory).

Table 1a 7 Ato Z of ESC technique identification codes

Code Technique Technique grouping
BB Brushwood Barrier Sediment Control (Supplementary)
BA Block & Aggregate Drop Inlet Protection Sediment Control (Type 2)
BFM Bonded Fibre Matrix Erosion Control
Bz Buffer Zone Sediment Control (Type 1, 2 or 3)
CB Compost Berm Sediment Control (Type 2)
CBT Compost Blanket Erosion Control
CCS Cellular Confinement System Drainage & Erosion Control
CD Catch Drain Drainage Control
CDT Check Dam Sediment Trap Sediment Control (Supplementary)
CH Chute Drainage Control
CST Coarse Sediment Trap Sediment Control (Type 3)
Dam Cofferdam Instream Control i flow control
DB Flow Diversion Bank Drainage Control
DC Diversion Channel Drainage Control
Dust Dust Control Erosion Control
ECB Erosion Control Blanket Erosion Control
ECM Erosion Control Mats Drainage Control i channel lining
EX Excavated Drop Inlet Protection Sediment Control (Type 3)
Exit Construction Exit Sediment Control (Supplementary)
Exit Rock Pad Sediment Control (Supplementary)
Exit Vibration Grid Sediment Control (Supplementary)
Exit Wash Bay Sediment Control (Supplementary)
FB Filter Bag De-watering Sediment Control (Type 2)
FD Fabric Drop Inlet Protection Sediment Control (Type 3)
FF Filter Fence De-watering Sediment Control (Type 3)
FP Filter Pond De-watering Sediment Control (Type 2)
FR Fibre Roll Drainage & Sediment Control (Sup.)
FS Filter Sock Sediment Control (Type 2 or 3)
FSC Floating Silt Curtain Instream Control i flow control
FT Filter Tube De-watering Sediment Control (Type 2)
FTB Filter Tube Barrier Instream Control (Type 2)
FTD Filter Tube Dam De-watering & Sediment Control (Type 2)
FW Fabric Wrap Drop Inlet Protection Sediment Control (Type 3)
G Gravelling Erosion Control
GB Gully Bag Sediment Control (Supplementary)
GC Grass Lining Drainage Control i channel lining
GEO Geosynthetic Lining Drainage Control i channel lining
GFB Grass Filter Bed De-watering Sediment Control (Type 3)
GFS Grass Filter Strip Sediment Control (Supplementary)
GP Grass Pavers Erosion Control
HA Hard Armouring Drainage Control i channel lining
B Isolation Barrier Instream Control i flow control
Log Geo Log Instream Control i flow control

© Catchments & Creeks V2, May 2026 Page 15




Table 1b T Ato Z of ESC technique identification codes (continued)

Code Technique Technique grouping

LS Level Spreader Drainage Control
M Light Mulching Erosion Control
MA Mesh & Aggregate Drop Inlet Protection Sediment Control (Type 2)

MB Mulch Berm Sediment Control (Type 2)

MH Heavy Mulching Erosion Control
MR Rock Mulching Erosion Control

MSB Modular Sediment Barrier Instream Control (Type 3)

MST Modular Sediment Trap Sediment Control (Type 3)
oG Kerb Inlet Trap i On-Grade Inlets Sediment Control (Supplementary)
(O Outlet Structure Drainage Control
ow Spill-Through Weir Sediment Control (component)

Poly Polyacrylamide Erosion Control

PST Portable Sediment Tank De-watering Sediment Control (Type 2/3)
R Revegetation Erosion Control
RA Rock & Aggregate Drop Inlet Protection Sediment Control (Type 2)

RC Rock Check Dam Drainage Control

RFD Rock Filter Dam Instream & Sediment Control (Type 2)
RM Rock Mattress Lining Drainage Control i channel lining
RR Rock Lining Drainage Control i channel lining

RRC Recessed Rock Check Dam Drainage Control
SA Kerb Inlet Trap i Sag Inlets Sediment Control (Supplementary)
SB Sediment Basin Sediment Control (Type 1)

SBB Straw Bale Barrier Sediment Control (Type 3)

SBC Sandbag Check Dam Drainage Control

SBS Soil Binder Erosion Control
SD Slope Drain Drainage Control

SEP Settling Pond De-watering Sediment Control (Type 2)
SF Sediment Fence Sediment Control (Type 3)

SFB Sediment Fence Isolation Barrier Instream Control i flow control

SFC Sediment Filter Cage Instream Control (Type 3)

SGB Stiff Grass Barrier Sediment Control (Supplementary)
SP Sump Pit De-watering Sediment Control (Type 2)
SR Surface Roughening Erosion Control
SS Sediment Trench Sediment Control (Type 2)

ST Sediment Trap Sediment Control

STP Stilling Pond De-watering Sediment Control (Type 1)

SW Sediment Weir Instream & Sediment Control (Type 2)
T Turfing Drainage & Erosion Control

TBC Temporary Bridge Crossing Drainage Control

TCC Temporary Culvert Crossing Drainage Control
TD Temporary Downpipe Drainage Control

TDC Triangular Ditch Check Drainage Control
TFC Temporary Ford Crossing Drainage Control

TRM Turf Reinforcement Mat Drainage Control i channel lining
TS Temporary Seeding Erosion Control

TWC Temporary Watercourse Crossing Drainage Control
UsT U-Shape Sediment Trap Sediment Control (Type 3)

© Catchments & Creeks
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1. Conceptual and Generic
Erosion and Sediment Control
Plans
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Conceptual ESCPs

1 Conceptual Erosion and Sediment Control
Plans (ESCPs) are prepared when a
proposed development is considered to be
high risk.

1 The final ESCP can be significantly
different from the Conceptual ESCP, but
the key outcomes must still be achieved.

1 The plan (left) presents the Conceptual
ESCP for the Case Study site that will be
used throughout this and the following
chapter.

Generic ESCPs

1 Generic ESCPs present the types of ESC
measures that are considered appropriate
for regular, low-risk construction and
maintenance activities.

1 Examples of such work include:

- replacement of stormwater pits

- replacement of power/telegraph poles
- repair of pipe failures

- road and drainage maintenance.

Risk assessment

Best Practice

Erosion & Sediment Control T The oriskoé (or envir
loss hazard) associated with a specific

land disturbance is usually assessed in
one of two ways (IECA Aust., 2008):

Book 2 ~ Appendices A-G
et 04 - Universal Soil Loss Equation (USLE)
- Erosion Hazard Assessment Form.

1 Anexample Erosion Hazard Assessment
Form is provided over the page.

1 A simplified alternative to an erosion
hazard assessment form is the TASK
number.

IECACD

IECA (2008) i Appendix E
TASK number

Best Practice )
Erosion & Sediment Control H=T.A.S.K
where:
Book 2 - Appendices A- G H = Numerical value of the TASK number

T = Duration of soil disturbance [months]
A = Total area of soil disturbance

S = Slope factor (IECA Aust., 2008)

K = Soil erosivity factor (USLE K-factor).

1 A high-risk site will have a TASK number
that exceeds 200, or some other value
specified by the regulator.

IECACD

IECA (2008) i Appendix F
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Table 2 T Example Erosion Hazard Assessment Form

. , Trigger
Condition Points | Score value
AVERAGE SLOPE OF DISTURBANCE AREA
1 not more than 3% [3% . 33H:1V] 0
1  more than 3% but not more than 5% [5% = 20H:1V] 1
1  more than 5% but not more than 10% [10% = 10H:1V] 2 4
1  more than 10% but not more than 15%  [15% . 6.7H:1V] 4
¢ more than 15% 6
SOIL CLASSIFICATION GROUP
T GW,GP,GM,GC 0
T SWw,SP,0L,OH 1
1 SM, SC, MH, CH 2
1 ML, CL, orif imported fill is used, or if soils are untested 3
EMERSON (DISPERSION) CLASS NUMBER
1 Class4,6,7,0r8 0
T Class5 2 6
1 Class 3, (default value if soils are untested) 4
1 Classlor?2 6
DURATION OF SOIL DISTURBANCE
T not more than 1 month 0
1 more than 1 month but not more than 4 months 2 6
1  more than 4 months but not more than 6 months 4
f  more than 6 months 6
AREA OF DISTURBANCE
1 not more than 1000 m? 0
f more than 1000 m? but not more than 5000 m? 1
1  more than 5000 m?2 but not more than 1 ha 2 4
1  more than 1 ha but not more than 4 ha 4
 more than 4 ha 6
WATERWAY DISTURBANCE
1  No disturbance to a watercourse, open drain or channel 0 2
1 Involves disturbance to a constructed open drain or channel 1
1 Involves disturbance to a natural watercourse 2
REHABILITATION METHOD
Percentage of area (relative to total disturbance) revegetated by
seeding without light mulching (i.e. worst-case revegetation method).
1  not more than 1% 0
1  more than 1% but not more than 5% 1
M  more than 5% but not more than 10% 2
! more than 10% 4
RECEIVING WATERS
1 Saline waters only 0
1  Freshwater body (e.g. creek or freshwater lake or river) 2
SUBSOIL EXPOSURE
1 No subsoil exposure except of service trenches 0
1 Subsoils are likely to be exposed 2
EXTERNAL CATCHMENTS
1 No external catchment 0
1 External catchment diverted around the soil disturbance 1
1 External catchment not diverted around the soil disturbance 2
ROAD CONSTRUCTION
1  No road construction 0
1 Involves road construction works 2
pH OF SOILS TO BE REVEGETATED
1  more than pH 5.5 but less than pH 8 0
1 other pH values, or if soils are untested 1
(Conceptual ESCP required for a score of 17 or greater) Total score =
© Catchments & Creeks V2, May 2026 Page 19




Conceptual Erosion and Sediment Control Plans

- S 4 X e o Low -risk sites

1 There is no standard way for regulators to
manage high-risk and low-risk sites.

1 Typically (in the au
has been assessed as low-risk, then:

- the project can move onto the detail
design phase without further discussion
on ESC issues at the planning phase

- when the final ESCP is submitted for
approval, the plan will likely be
reviewed by a general development
assessment officer.

High -risk sites (planning phase)

1 If a site has been assessed as high-risk
during the planning phase (i.e. during land
rezoning, or preliminary design approval),
then:

- a Conceptual ESCP should be
requested

- the Conceptual ESCP should be
prepared by an ESC specialist

- the developer may be asked to
demonstrate that there is a feasible
means of constructing the project.

High -risk sites (detail design phase)

1 If a site has been assessed as high-risk
during the detailed design phase (i.e. at
the stage of final plan approval), then:

- the proposed ESCP should be
prepared by an ESC specialist
reviewed by a CPESC member.

1 Risk assessments are normally carried out
at both the planning and design stages
because the sitebds r
significantly from the planning phase to
the final design.

Purpose of Conceptual ESCPs
The purpose of a Conceptual ESCP is to:

1 Ensure appropriate soil data is collected,
and site constraints are identified.

1 Ensure key ESC issues are discussed
during the planning phase.

1 Allow regulatory authorities to voice their
concerns before a development proposal
progresses too far.

1 Allow the developer to demonstrate that
there is a feasible means of constructing
the project without causing harm.

Soil testing
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Generic Erosion and Sediment Control Plans

7 Construction of minor waterway crossings

1 Most maintenance and construction
activities that are conducted within a
waterway must be approved, and
regulated, by some level of government.

1 However, itis not an efficient use of public
funds for governments to review every
work activity; consequently, some
authorities prepare Deemed To Comply
instructions and associated ESC Plans
that can be used for those works they
deem to be minor work activities.

Phinto supplied by Catchmonts & Craoks Rty Lad

Minor works conducted by utility providers

1 Generic ESC Plans could be developed
for work activities such as:

- replacement of telegraph poles

- connection of new homes to water and
sewerage

- repair of pressure pipe failures
- replacement of pipe valves
- construction of small service buildings

- minor pipe crossings of waterways

& Crooks Pty Lid - trenching new cables.

Emergency repair to broken pipeline

Council drainage works

1 Generic ESC Plans could be developed
for work activities such as:

- replacement of stormwater pits

- connection of new homes to services
- construction of traffic-calming islands
- construction of pedestrian crossings
- installation of traffic barriers

- replacement of roadside kerb and
channel.

Regular maintenance work in waterways

1 Generic ESC Plans could be developed
for work activities such as:

- de-silting storm drains
- weeding storm drains

- post-flood silt and debris removal from
waterway crossings

- post-flood creek bank repairs

- construction of footbridges, ford
crossings and minor culverts

- removal of woody weeds from riparian
zones.
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Hodge Road Elementary School, Knightdale, North Carolina, USA
The real site

1 Hodge Road Elementary School is located
off Mingo Bluff Boulevard in Knightdale,
Wade County, North Carolina, USA.

1 Hodge Road passes down the western
side of the school.

1 The author visited the construction site on
6t April, 1995 with an officer from the
North Carolina Department of Natural
Resources and Community Development.

1 The original ESCP (shown on the cover)
was prepared for the site in 1994.

The use of Hodge Road as a Case Study

1 The Case Study may be based on a real
site, but all the support documentation
presented within the Case Study has been
invented by the author for the purpose of
preparing this training document.

1 Consequently, the following plans do not
represent the actual site conditions
observed in Wade County, NC.

1 Indeveloping an ESCP for this site, the
author has tried to mimic, but not copy,
those measures adopted on the actual
school site.

Adopted site conditions

Figure 1 7 Hodge Road Elementary School, Wade County, North Carolina (Google image)
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Case Study 7 Hodge Road Elementary School Conceptual ESCP

VOLUME = XX CUBIC-N  BS

;A
‘/ TEMP. SLOPE DRAIN
-~ PIPE SIZE 18"
DISCHARGE DIRECT TO BASIN

TEMPOARY SLOPE DRAIN
PPE PIPE 300 MM

Figure 2 i Conceptual Erosion and Sediment Control Plan
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Hodge Road Elementary School, Knightdale, North Carolina, USA

a

i

g e . 2 —-i‘l* — (
I S e

~ -

School entrance (2022)

o~ . 1 B oA AT A W~ .' .

Western entrance (pick -up / drop -off circuit)

- 3 = y

Eastern entrance with school bus parking on right
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Table 3 T Hodge Road School Erosion Hazard Assessment Form

. : Trigger
Condition Points | Score value
AVERAGE SLOPE OF DISTURBANCE AREA
1 not more than 3% [3% . 33H:1V] 0
1 more than 3% but not more than 5% [5% = 20H:1V] 1 1 4
1 more than 5% but not more than 10% [10% = 10H:1V] 2
1 more than 10% but not more than 15%  [15% . 6.7H:1V] 4
f more than 15% 6
SOIL CLASSIFICATION GROUP
1T GW,GP,GM, GC 0
T SWwW,SP,0OL,OH 1 3
1 SM, SC, MH, CH 2
1 ML, CL, orif imported fill is used, or if soils are untested 3
EMERSON (DISPERSION) CLASS NUMBER
1 Class4,6,7,0r8 0
1 Class5 2 4 6
1 Class 3, (default value if soils are untested) 4
f Classlor?2 6
DURATION OF SOIL DISTURBANCE
T not more than 1 month 0
T  more than 1 month but not more than 4 months 2 4 6
1 more than 4 months but not more than 6 months 4
f  more than 6 months 6
AREA OF DISTURBANCE
1  not more than 1000 m? 0
f  more than 1000 m2 but not more than 5000 m? 1 4
1  more than 5000 m?2 but not more than 1 ha 2
1 more than 1 ha but not more than 4 ha  (approximately 2.5 ha) 4
 more than 4 ha 6
WATERWAY DISTURBANCE
1 No disturbance to a watercourse, open drain or channel 0 0 2
1 Involves disturbance to a constructed open drain or channel 1
1 Involves disturbance to a natural watercourse 2
REHABILITATION METHOD
Percentage of area (relative to total disturbance) revegetated by
seeding without light mulching (i.e. worst-case revegetation method).
1 not more than 1% 0 0
1  more than 1% but not more than 5% 1
M  more than 5% but not more than 10% 2
f  more than 10% 4
RECEIVING WATERS
1 Saline waters only 0 2
1  Freshwater body (e.g. creek or freshwater lake or river) 2
SUBSOIL EXPOSURE
1 No subsoil exposure except of service trenches 0 2
1  Subsoils are likely to be exposed 2
EXTERNAL CATCHMENTS
1 No external catchment 0 0
1  External catchment diverted around the soil disturbance 1
1 External catchment not diverted around the soil disturbance 2
ROAD CONSTRUCTION
1  No road construction 0 2
1 Involves road construction works 2
pH OF SOILS TO BE REVEGETATED
1  more than pH 5.5 but less than pH 8 0 0
1 other pH values, or if soils are untested 1
(Conceptual ESCP required for a score of 17 or greater) Total score = 22

© Catchments & Creeks V2, May 2026

Page 25




Case Study i Hodge Road School (fictitious site conditions)

™% Erosion Hazard Assessment Form

1 The completed Erosion Hazard
Assessment Form of the Case Study site
is presented in Table 3.

1 Atotal score of 22 was achieved for the
original school layout, which incorporated
a full-sized sports oval.

1 A score greater than 17 would trigger this
site as high risk.

1 Itis noted that the total area of soll
disturbance, which approximates 2.5 ha,
also triggers the site as high risk.

There is a sediment Identified environmental concerns

fence under there 91 During planning negotiations between the
somewhere! Department of Education and the council,
the following concerns were raised:

- the proximity of the proposed sediment
basins to the Mingo Creek, and

- the sports oval batter that would extend
up to the edge of the riparian zone.

1 The photos shown left and below
demonstrate the potential problems of
constructing an earth batter adjacent to
bushland (unrelated construction site).

- 3 r & .\‘- l. X
Photo SUBRIES S el Pty Lid

Figure3 1 The problem of filling up to the edge
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Case Study i Hodge Road School (fictitious site conditions)

1

Revised school layout

Given the concerns raised about the
potential harm to Mingo Creek, and the
risks to the highly-valued Mingo Creek
Trall, it was decided that a smaller sports
oval would be constructed.

The council was able to negotiate with the
adjacent subdivision, which was also
passing through the planning phase, to
have their 10% open space contribution
developed as a sports oval that could be
use (leased) by the school.

Revised ESCP

A new ESC Plan was prepared for the
revised school layout.

This revised plan could have been a
Conceptual Plan prepared during the
planning phase, or a construction plan
developed during the design phase.

The following chapter discusses, step by
step, how such a plan could be developed.

Readers should note that there is no
single plan for such a site, and there is
also no universally adopted method for
developing an ESCP.

Figure 4 1 Revised layout of the sports oval (not the final ESCP)
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2. Preparation of Erosion and
Sediment Control Plans
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Introduction

Common sense gone missing!

Introduction

91 This chapter provides just one possible
procedure for the preparation of Erosion
and Sediment Control Plans.

1 Not all of these design steps will be
relevant on each site.

9 Strict adherence to the order of design

steps is not essential.

Local rules and regulations

il

This document is presented as a general
guide.

ESC designers should always be familiar
with the local rules and regulations.

ESC Plans must consider all relevant
local, state and federal legislation, and
industry codes of practice (if available).

The staging of earthworks

f

The following procedure for the
development of Erosion and Sediment
Control Plans is based on:

- aseparate ESCP being developed for
each stage of earthworks

- the same procedure adopted each time
a new plan is developed.

It may seem logical to develop an ESCP
in-line with the construction sequence;
however, such an approach usually results
in an excessive reliance on sediment
control measures.

6common sensed apprc

Erosion and sediment control practices
aresaidtobeat6t he cutting
common sensebd

Wherever possible, common sense must
rule over generic solutions that are not
tailored to the actual site conditions.

No rule or recommendation should be
allowed to overrule the application of a site
specific solution that can be demonstrated
to satisfy the principle objective of
minimising environmental harm.
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Possible contents of an ESCP

Y/ /Y The type of information that is likely to be
¥ ,.4"/) included on an Erosion and Sediment Control
[/ Plan includes:

: f"' ,"‘ ."’ |
SITE OFFICE /| r J f  North point and plan scale.
& CARPARK |
1/ / III

| B Site and easement boundaries.

Construction access points.

Site office, car park and stockpiles.
Limits of disturbance.

Retained / protected vegetation.
Location of problem soils.

Location of critical environmental values.

Existing and final land contours.

=A =4 =4 =4 =4 -4 4 A -4

Construction Drainage Plans for each

; - stage of earthworks (as an attachment).
FLOW DIVERSION BANK |

\

==

Staging of earthworks.

Drainage, erosion and sediment control
measures.

9 Full design and construction details (e.g.
cross-sections, minimum channel grades,
channel linings,) for all drainage and
sediment control devices, including
Diversion Channels and Sediment Basins
(as an attachment).

9 Construction specifications for adopted
ESC measures (as an attachment).

I Standard drawings of ESC measures (as
an attachment).

1 Site revegetation requirements (if not
contained within separate plans).

1 Site Monitoring and Maintenance Program
(as an attachment).

1 Technical notes, most commonly
associated with:

- erosion control measures required prior
to site revegetation

- specifications for temporary grass
seeding

- preparing the site for a storm

- preparing the site for a site shutdown
(e.g. Christmas shutdown)

- protection of excavations and trenches
if storms are expected overnight.

9 Calculation sheets for the sizing of ESC
measures (as an attachment).

1 A completed Erosion and Sediment
Control Plan checklist (as an attachment).

Sediment control measures
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Development of plans that can adapt to changing seasons

Introduction
(4

1 In many cases the actual time of year the
construction works commence will not be
known at the time the Erosion and
Sediment Control Plan is prepared.

1 This means that the ESCP may need to
be adaptive to both periods of extended
dry weather, and periods of wet weather.

1 Technical notes can be attached to a Plan
to identify specific actions that will be
required during certain weather conditions.

Development of ESC Plans

Technical notes

9 Standard technical notes can be
developed for different climatic regions.

1 These notes provide information on what
ESC measures must be operational during
certain months of the year.

1 InAustralia it can be assumed that:

- north of Sydney there is going to be a
wet and dry season

- the Sydney latitude will have a near
uniform rainfall risk throughout the year

; - south of Sydney, heavy rainfall will

Technical notes dominate the winter months.

Drainage Control has A dry weather focus
increased importance

1 During periods of extended dry weather,
the ESCP should focus on:

- sediment controls at site exit points
- dust control

- surface roughening, mulching, or the
dry-seeding of finished soil surfaces

- functional Type-3 sediment traps

Sot day content

- establishment of an annual grass over
Erosion Control has Sediment Control has finished soil _surfaces, which can be
increased importance increased Importance allowed to die-off after 70% coverage of
the soil is achieved.

A dry weather focus

Drainage Control has A wet weather focus
increased importance . i
1 During periods of extended wet weather,

the ESCP should focus on:

- ensuring all ESC measures remain
operational

- ensuring site drainage controls prevent
damage to erosion and sediment
control measures

- separation of vehicle movement from
the flow path of stormwater runoff

Erosion Control has Sediment Control has - functional Type-1 & 2 sediment traps
Increased importance Increased iImportance

A wet weather focus

- control of raindrop impact erosion.
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Balancing drainage, erosion, and sediment controls

Average conditions (Temperate regions)

High
expenditure

Average
expanditure

expenditure

Drainage control  Eroslon control  Sediment control

Average site conditions

High
expenditure

Average
expanditure

expenditure

Drainage control  Eroslon control  Sediment control

Dry season expenditure

Wet Season (tropical regions)

High
expenditure

Average
expanditure

expenditure

Drainage control  Eroslon control  Sediment control

Wet season expenditure

High
expenditure

Average
expanditure

expenditure

Drainage control  Eroslon control  Sediment control

Pre-storm maintenance

Introduction

il

The following examples demonstrate how
drainage, erosion and sediment controls
can vary in their intensity (or design
standard) as weather conditions change.

Theterm6dr ai nagefersanlytor «
the temporary drainage control measures
that are required to be operational prior to
construction of the permanent stormwater
drainage system.

The vertical axis is relative to the average
expenditure for each of the three types of
controls.

Dry season ESC measures

f

Not all regions experience well-defined
wet and dry seasons.

The application of Environmental Best
Management Practice (EBMP) does not
imply maximum control at all times,
irrespective of the cost.

Environmental Best Management Practice
requires consideration of ESC practices
that are applied both regionally, nationally
and internationally, which means avoiding
unnecessary expenditure if a potential
environmental risk is not present.

Wet season ESC measures

f

It is a natural human response for
construction personnel to focus on
installing more sediment controls (e.g.
sediment fences) if the existing sediment
controls are being damaged by storms.

However, the appropriate response by
construction personnel should be to focus
on fixing the drainage problems that are
causing the sediment controls to be
damaged or overloaded.

Expenditure on all three control categories
must increase during the wet season.

Expenditure prior to an imminent storm

1

If a storm is imminent, then the ESC
measures should focus on:

- maintenance of drainage controls

- connection of finished sections of the
permanent drainage system if the
drainage area is clean, or the drainage
system is connected to a sediment trap

- turfing, not seeding

- anchorage of erosion control blankets
against strong winds

- cover finished earthworks with topsoil.
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Balancing drainage, erosion, and sediment controls

Cost of poor drainage control (wet season)

High
expenditure

Average
expanditure

Low

=

Drainage control  Eroslon control  Sediment control

Consequence of poor drainage control

High
expenditure

Average

expanditure
Low
expenditure

Drainage control  Eroslon control  Sediment control

o e et —mar—el

Consequence of poor erosion control

High
expenditure

Average

expanditure
Low
expenditure

Drainage control  Eroslon control  Sediment control

Benefits of early site revegetation

Focus on turbidity control

High
expenditure

Average

expanditure
Low
expenditure

Drainage control  Eroslon control  Sediment control

Management of runoff turbidity

The cost of not having appropriate
drainage controls

1 If a construction site focused solely on
erosion and sediment control measures,
and not on temporary drainage control,
then the likely outcomes would be:

- increased expenditure on erosion
control measures because the
uncontrolled stormwater runoff would
wash away mulch, seed, and blankets

- increased expenditure on sediment
control measures to de-silt and
constantly repair sediment traps.

The cost of not having appropriate erosion
controls

1 If a construction site failed to apply
adequate erosion control measures
(because they believe such measures are
attached to the revegetation contract),
then the likely outcomes would be:

- asignificant increase in the expenditure
on sediment control measures in order
to meet the legislated coarse sediment
and turbidity concentration limits placed
on stormwater runoff.

Financial benefit of early site revegetation

9 If a construction site actively encouraged,
and facilitated the early implementation of
the sitebs | andscape
outcomes would be:

- reduced need for temporary erosion
control measures

- reduced expenditure on erosion control
measures.

1 Note: On some sites, the earthworks
contractor will have no control over the
timing of site revegetation.

Applying measures to control runoff
turbidity

9 Turbidity controls include:
- minimising the duration of soil exposure
- covering disturbed soils
- Type A and B sediment basins.

1 If, while reviewing each of the above bar
graphs, you believed that there should
never be a reduction in the expenditure on
sediment control, then you are likely to be
a person that pushes the industry towards
a focus that is just
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Suggested steps in the development of an ESCP

Suggested steps in the development of an

= ({_,f.\ Erosion and Sediment Control Plan
) = - {»\w 1 Step 1 - Review.local issues, concerns
/] Fill = .;;-" and site constraints
n e | 1 Step 2 - Review the development layout
\, 1) o f Step 3 - Review soil data
," ;{'V ; 1 Step 4 - Prepare a cut and fill plan
— . ""J - °“' 1 Step 5 - Prepare a Construction Drainage

oL ry [ Plan

;_
f

i Step 6 - Locate traffic entry/exit points and
associated ESC measures

i Step 7 - Locate and protect the site office
and stockpile areas

1 Step 8 - Identify potential areas of non-
disturbance

1 Step 9 - Review access roads and
temporary watercourse crossings

1 Step 10 - Determine the required sediment
control standard

1 Step 11 - Locate major sediment traps

i Step 12 - Review proposed staging of
works

1 Step 13 - Control ‘clean’ water run-on and
runoff

1 Step 14 - Control erosion within all drains
9 Step 15 - Control 'dirty’ water runoff

I Step 16 - Control soil erosion on all
disturbed areas

1 Step 17 - Establish sediment traps within
the development

i 1 Step 18 - Control sediment runoff at
! property boundary

TSNS == . step 19 - Define the final limits of
disturbance

1 Step 20 - Prepare the site
revegetation/rehabilitation plan

1 Step 21 - Prepare the installation
sequence

Y 1 Step 22 - Specify emergency ESC
|\ measures

:j ~ 1 Step 23 - Prepare the Monitoring and
i , Maintenance Program

1 Step 24 - Prepare Inspection and Test
Plans

P S e it e

| | C— - 1 Step 25 - Supporting documentation
Placement of stormwater inlet traps

\', r '~;,:5.‘
|
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Case Study 7 Hodge Road Elementary School background information

Issued contracts (fictitious)
I The assumed construction contracts are:

- School design and ESCP prepared by a
design team working for the
Queensland Board of Education.

- Land clearing, earthworks, ESC, roads
and drainage contract issued to Tonka
Tuff Pty. Ltd.

- Building fabrication contract issued to
Schools For Kids Pty. Ltd.

- Site revegetation contract issued to
Trees For Wildlife Pty. Ltd.

pots & Croeks Pty Lid

Construction plans

Existing site conditions

1  On the original North Carolina site, Mingo
Bluff Boulevard (the road south of the
school) did not exis
construction, which meant the site only
had access from Hodge Road.

1 Back in 1995, construction of the school
included construction of that portion of
Mingo Bluff Boulevard located in front of
the school.

1 Case Study: It will be assumed that Mingo
Bluff Boulevard already exists.

Fabrication

1 Fabrication of the school buildings
commenced prior to the completion of the
earthworks and complete site stabilisation.

Hodge Road Case Study

1 The final Erosion and Sediment Control
Plan developed in this Case Study:

- does not represent what the author
would have prepared in 2023 if given a
6free hand?d

- does mimic the ESC measures adopted
in real life on the 1995, North Carolina
construction site

- does represent typical 1995 ESC
practices (but not 2023 ESC practices);
however, the lessons gained from the

Case Study final ESCP (see page 112) Case Study are still the same.
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Case Study 7 Hodge Road Elementary School (the actual school site)
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Figure 5 T Revised school layout based on planning approval (Google image)

© Catchments & Creeks V2, May 2026




Step 1 1 Review local issues, concerns and site constraints

x % 3 ‘= Site issues and concerns

' 1 Identify the key issues and concerns for
the construction site, possibly relating to:
- site topography, soils and vegetation

- local environmental values, including
fauna and flora, endangered species,
waterway values, buffer zones, etc.

- environmental risks identified within the
sitebdbs planning refg

1 Case Study: Key assets are the protection
of Mingo Creek, and the Mingo Creek

Trail.
Mingo Creek

Understand the relative importance of
coarse and fine sediments

1 Identify the relative importance of
minimising the runoff of;

coarse sediments (sands and silts)
fine sediment (clays and turbidity)
- wind-blown dust.

I Case Study site: Mingo Creek is known
to be in a non-pristine (turbid) condition,
but turbidity control has been identified as
a key objective within the overall waterway
catchment to prevent further degradation.

Down -slope properties

Figure 6 i Site conditions prior to land clearing  for the Hodge Road school site
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Controlling the release of sand, silt, clay and turbidity

Introduction
1 Environmental protection requires:

- looking up-slope, throughout the
construction site, to see what types of
pollutants are likely to be released from
the work site

- looking down-slope (or downstream) to
develop an understanding of the
environmental risk different pollutants
may have on downstream habitats.

1 On construction sites, the key pollutants
are sand, silt, clay, turbidity and cement.

Type3 Techniques for capturi

Sediment Trap f  ESC measures that are effective at
capturing sand-sized particles include:

- Type 1, 2 & 3 sediment traps
- any type of sediment basin

- any sediment trap that encourages
water to pool up-slope of the trap

- sediment trenches

- asediment fence that is installed along
a land contour (i.e. along a line of
constant elevation).

Hydraulic operation of a sediment fence

Type2 Techniques for capturi
Sediment Trap f ESC measures that are effective at
capturing silt-sized particles include:
iseolas - _ wm"';l"m - Type 1 & 2 sediment traps

- any type of sediment basin

- any sediment trap that encourages
sediment-laden water to pass through
an aggregate or geotextile filter

- filter tubes

- low-velocity sheet flow passing over a
grassed filter bed.

Rock filter dam with aggregate filter

Basin overflows with settled supernatant Techniques for minimising the release of
spilling over main spiliway 6cl ay, and/ or -siced patticles i r

1 ESC measures that are effective at
capturing clay-sized particles include:

- Type 1 sediment traps
- Type A, B & D sediment basins

- any sediment trap that encourages
sediment-laden water to pass through
an earth filter

- low-velocity sheet flow passing over
Type-A basin unsaturated, porous soil.

Type A sediment basin
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Step 2 T Review the development layout
Look for avoidable construction issues

1 This may appear to be an unrealistic step
in the construction processd after all, how
often does an Erosion and Sediment
Control professional get to tell a design
team that they should change the layout of
the development?

1 However, if we consider our Case Study,
the design of the school, and the drafting
of the Erosion and Sediment Control Plan
(ESCP) were both prepared by a design
team working directly for the Department
of Education.

Design office 1 One of the most important requirements of

any 0desi gnushbeipassibteloa t
build the proposed structure.

1 The aim of this step is to identify any
aspects of the civil design that may:

- be impossible to build without causing
unnecessary environmental harm

- result in excessive expenditure on ESC
measures in order to achieve the
required ESC outcomes

- or may be easy to redesigned, or
relocated, in order to significantly lower
the construction costs.

Figure 7 1 Original school layout with full  -sized sports oval (early draft ESCP)

© Catchments & Creeks V2, May 2026 Page 39




Review the development layout

Topsoil stockpile area

1 Case Study: It was identified that the
extent of land clearing would need to
expand in order to make space for a large
topsoil stockpile area.

1 Topsoil could not be stockpiled on the
sports oval because of the extensive
earthworks required to form the oval.

1 Also, it was decided that a separate
school bus parking area would be
established, thus increasing the number of
car parking spaces in the main car park.

Sports oval

1 The original design of the sports oval
would have resulted in the formation of a
fill batter that would have extended well
into the riparian zone of Mingo Creek.

1 Upon discussions with the Department of
Education, and the council, it was agreed
that an alternative location for the sports
oval could be found as part of the new
residential subdivision currently being
approved to the east of the school.

1 Consequently, the oval was replaced by a
smaller running track.

Shorten the length of the internal road

1 Because of the downsizing of the sports
oval, the internal sealed road could be
terminated just north of the bus parking
area.

T Anunsealed dirt road will now extend from
the end of the running track.

Rehabilitation of the sediment basins as
part of the permanent stormwater design

1 The two most northern sediment basins
were identified as being suitable for
conversion into bio-retention basins as
part of the school 6s
treatment system, and the continued
protection of Mingo Creek.

1 Knowledge of this intended retention of
these sediment basins will likely change
the detailed design of these basins, as
well as the connecting drainage network.

—

Rehabilitation of sediment basin, SB -4
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Step 3 T Review soil data
Review soil data

INTERPRETING 1 The key issues to identify include:
SOIL TEST RESULTS - location of acid sulfate soils

WIRKT 5O JLL THE NUNSIERS Sl - location of clayey soils
- location of dispersive soils
- location of slaking soils
- location of unstable soils.
1 If you need assistance understanding
what the soil data means, then refer to

Hazelton and Murphy, 2007, Interpreting
Soil Test Results.

2 ®% & Hodge Road Case Study site
3w 5
TR . 3 p >~ 1 The Department of Eduction had
“ 's'l 308 b ' | conducted soil testing during the planning
e § A *\\; \ phase, and a soil map has been supplied
e b} S R AN to all contractors.
\ . . 2 4 . .
A" J { ~ { The soil type varies from:
o AR A, i ST : - non-dispersive clayey soil adjacent to
% ‘?‘* RN - O 0 R “ Mingo Bluff Boulevard
AL . . ) ) . . . H
L T Y K'\ i h : - slightly dispersive clayey soil along the
RN, AR TRl E : eastern boundary
nﬂ}""\ b ALLINS Bty 2o X o - coarse alluvial soils adjacent Mingo Ck
BNuppiedy Caichinents & rowks Py LB 3, 5. .

o - no acid sulfate soils were detected.
Hard, clayey soil (1995)

ot

Carm of (hmwmsiart
e
Pty Peaad F ey o
v Ly

Phan | o st [

‘h-—l—_-‘-'-—-— P N
| vt et B Gt ity

Figure 8 1 Soil test bore hole locations for the Hodge Road school site
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Problematic soils

S T Acid sulfate soils
W SEg -
e Y 1 Prior to disturbing any soils below an
elevation of 5 m AHD, the soil should be

tested for its acid sulfate potential.

1 These soils could be acidic, or at least
have the potential to become acidic if
disturbed.

1 Actual and potential acid sulfate soils must
be managed in accordance with the local
state-approved guidelines.

Dispersive soils

1 Ideally, the existence of dispersive soils
should be identified during pre-
construction soil tests, such as:

- exchangeable sodium percentage > 6%

- Emerson aggregate classes 1 to 5, note
classes 3(2), 3(1) and 5 have a slight
risk of dispersive problems.

1 A simple field test such as the Aggregate
Immersion Test (see over page) can be
used as an on-site indicator of dispersive

= Lt : soils.

OFl utingd erosion wit

' Slaking soils

1 When slaking or non-cohesive (sandy)
soils first erode, the erosion is often (but

not always) deeper than it is wide, and the
sides of the rills are often near-vertical.

9 This form of erosion can occur if the soil

- aslaking soil
- anon-slaking, sandy soil
- anon-slaking, poorly compacted soil

; 2 3 - anon-slaking soil that has a very low
Phato suppied by Catchments & Cresks Pty Lid 120 . organic content.

Unstable soils

1 Unstable soils would include areas of the
work site that demonstrate a risk of
landslip.

i Often these areas can be identified by:
- long, deep cracks in the soil surface
- tilted tree trunks.

1 The identification of saline soils have not
been included here because their adverse

effect is more on site revegetation rather
than on ESC measures.

Fallure of earth batter (landslip)
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Step 4 1 Prepare a cut and fill plan
| V" Introduction

1 A cutand fill plan can be a useful tool in
the preparation of an ESCP.

1 These plans can be used to:

- identify the possible staging of
earthworks

- identify areas of low earthworks activity
(i .e. along the jur
which can be useful in locating the site
office, entry/exit points, and stockpiles

- assist in the development of the
Construction Drainage Plans.

Potential site office location

Hodge Road Case Study site

1 The non-cut or fill area at the south-west
corner of the property appears to be an
ideal location for the placement of the site
office and a site entry point.

1 The area of land that forms the junction of
and 6cutd6 and o6fill o
located near the eastern property
boundary, may be suitable for the
placement of a topsoil stockpile.

{

| Cut :

Figure 9 1 Earthworks cut and fill plan for the Hodge Ro

ad school site
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A brief discussion about work sites with multi -stage earthworks

Introduction

This bridge construction example is discussed
in more detail in Chapter 4.

1 There are generally two ways of
presenting ESCPs for sites with complex
earthworks:

- it may be possible to place all ESC
measures on one ESCP, and then use
an Installation Sequence to identify
when each ESC item needed, or

- produce individual ESCPs for each
stage of earthworks.

Stage 2
1 Stage 2 of this bridge construction focuses
on controlling the n

water through the site, and directing this
runoff to sediment basins.

Stage 3

1 Stage 3 of the earthworks focuses on
stabilising any completed areas of
earthworks.

Stage 3

Stage 4

1 Stage 4 focuses on those erosion and
sediment controls that need to be
operational while the bridge and roadway
are being constructed.

Now, back to the general discussion about the
preparation of ESC Plans.

Stage 4
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Step 5 i Prepare a Construction Drainage Plan

g =B Introduction
§ o - % p r S5 . . .
\ PRSI o « S R 'T 1 Construction Drainage Plans differ from
\ < — — — * normal drainage plan§ because t_hey refer
N e s . S0 H b to the temporary drainage conditions that
PR W PV o : N Eilng “; D are expected to exist during a given stage
( \\ D ot 7Y " of the construction.
' Il < e e . .
He =" 1} ‘\;; > m I\ i " t 1 Construction Drainage Plans may not
ke \\ j }\1 ¥ M | & s mag Wi, need to be submitted as attachments to
[ w \ i L N & ' h 4 ) ‘. _’\ ) the ESCP
Ly AT R S .
[ [N N rrrere-t d 2 - J’\_’_ 1 These drainage plans are only prepared
| R Lty N e T V] for the purpose of assisting in the
Bl 3 2% el B v development of Erosion and Sediment

Control Plans (ESCP).

/ = f Construction Drainage Plans
., & g S '. i . . .
‘\ PR S S OO S A 'T 1 Ideally a Construction Drainage Plan is

o sketched for each phase of construction,

T s o OO -1"‘\ and should show:

':__L i ‘73_:‘ Vo Y Y " fl d exi .
(A ! i ‘g ¢ H——G i- 4 - flow entry and exit points
WA R g L - areas of sheet and concentrated flow
‘0 \ Vo t ] ‘|t ale h b ¢ \ ' )
g\ | -*:;_ 8" & 3» e o=y - sub-catchment boundaries

f 1 ‘ ' - - \ ' .
?: \ 11 ; : - 7 - all permanent and temporary roads
[ ™ ;i:*.—.—.t:.‘,’ BT - all temporary and permanent drainage
) ’, N o~ ha .

e -0 A B RRRLES S Fos - 23 control measures expected to exist

'~ o e L N IS ey during that stage of earthworks.

[T S ——
Men

Figure 10 i Construction Drainage Plan for the Hodge Road school site
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Construction Drainage Plans

Site entry/exit points

1 If the work site is located up-slope of the
public road, then it
access to this public road would form a
low point on the work site.

1 Itis important to direct any stormwater
runoff to a stable outlet, and along a travel
path not shared by vehicles:

- aflow diversion berm (speed bump)
may be placed at the top of the access

- alined drainage chute may be formed
down the side of the access road.

Site office

1 The site office, car park and material
stockpiles should not be located along a
concentrated overland flow path.

1 ALL land acts as an overland flow path
during heavy storms, but it is the travel
path of concentrated flows that need to be
avoided, not the areas of sheet flow.

1 That said, any run-on water that is moving
towards the site office should be diverted
around the office compound.

Stockpiles

1 It may seem logical to locate soil
stockpiles on o6fl atod
invert (low point) of a valley; however, this
is also the most likely location for the
travel path of concentrated overland flow.

1 Stockpiles of erodible materials, such as
sand and soil, are best located on slightly
sloping ground, away from concentrated
overland flow paths.

Access roads/tracks

1 Permanent roadways are often designed
to act as overland flow paths during major
storms.

I Temporary construction access roads and
tracks are usually recessed into the earth
due to topsoil removal, and possible
ongoing soil compaction.

>

1 Allroads and tracks need to be marked on
Construction Drainage Plans because
; these roads and tracks can cause the
G gt Wi A BT wanted, or unwanted, diversion of flows.
Access road located along a flow path

. .
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Step 6 1 Locate traffic entry/exit points and associated ESC measures

Photo suppied by Caighenents & Creeks Py Lid
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Control of rocks carried from rock pads

Site entry/exit points

Restrict site access to the minimum
number of entry/exit points.

Entry/exit points are normally located
away from areas of significant cut or fill.

On large sites it may be desirable to
provide a separate entry/exit point for light
vehicles (i.e. cars) and one for heavy
vehicles.

Providing separate entry and exit lanes
could allow some drivers to bypass the
exit lanebds sedi ment

Avoid placing site entry/exit points at the
lowest elevation along the road frontage
because this is likely to be a location
where a major sediment trap needs to be
constructed.

If the site, or access road, is elevated
above the public roadway, and if
stormwater runoff from the work site is
likely to wash across the entry/exit point
towards the roadway, then a cross-berm
(speed bump) needs to be formed across
the entry/exit sediment trap to direct any
site runoff towards an appropriate
sediment trap.

P N I

R
T
Py Pasd F ey T
v D
—_—
L e

——— e

[
! e
[ -t
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| wwa v

Figure 11 i Stabilised site entry/exit points for the Hodge Road school site
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Site entry and exit points

Rock pads (Exit)

1 Rock entry/exit pads are suitable for all
soil types.

1  The critical design parameter is the total
void spacing between the rocks, within
which the sediment is to be retained.

Minimum 15 m length.
The width of the rock pad is not critical.
Requires a geotextile underlay.

= =4 =4 =

Rock Pads perform better than Vibration
Grids during wet weather.

Vibration grids (Exit)

1 Vibration grids are best suited to sandy
soils.

1 They can also be used in clayey soil
regions to control sediment movement
from heavy construction traffic during
periods of dry weather.

Modified vibration grid design

1 Welding reinforcing mesh over a standard
vibration grid can reduce potential damage
to construction vehicles caused by
excessive vehicle vibration.

1 Such surfaces can also be used as
manual wash-down areas for both:
- dirt, and
- weed seed.

Wash bays (Exit)

1 Wash bays are preferred when:
- working near fragile environments
- when turbidity control is critical, or

- when working with highly cohesive
(sticky) clays.

1 Wash bays generally need to operate as
6drydéd vibration grid
weather, otherwise the wash bay can lead
to mud being generated on the access

Phato suppilad by Catchenunts & Cresks Bty L track, which can then be tracked off the

Wash bay site onto public roads.
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Step 7 1 Locate and protect the site office and stockpile areas

Site office

1 The location of the site office, car park,
stockpile, borrow pit, and material storage
areas all need to be placed on the ESCP.

1 The site office should be located close to
the main site entry point so that visitors to
the site are not forced to travel through the
construction site before being informed
that they are not allowed to travel,
unaccompanied, through the construction
site.

1 Temporary drainage, erosion and
sediment controls should be identified.

Office compound
1 These areas should be positioned:
- away from overland flow paths
- in such alocation as to minimise overall
land disturbance.
1 If soil stockpiles are located near the site
office or car park, then either:

- place the stockpiles down-slope of the
office and car park so that dirty water
draining from the stockpiles does not
generate mud within the compound, or

- place appropriate drainage diversions.

W of Onmempbent
Inparman  (ncsn

Py Penat F by o
Prv Gy

Phnts | S Dt Cuter =

— .-
Wonatn wret Db Camired Py | P N
| oy

Figure 12 i Proposed site office, car park and stockpile areas
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Office compound

Equipment lock -up

1 Consider the need for lock-up storage
sheds.

1 If needed, then space must be allocated
for their use.

Prolo suppet by alErvbbrtsd G P L
Storage lock -up
ESC materials

1 Allow for the storage of all necessary
materials to establish and maintain the
siteds erosion and
measures.

1 The materials shown left are jute blanket
(top), shade cloth (not used for erosion or
sediment control), and filter cloth (bottom).

phed by Caichments & Creeks Pty Did

1 Areas may need to be allocated for:
- cement truck wash-out
- disposal of excess concrete
- disposal of collected sediment
- cleaning of painting equipment
- cutting ceramic tiles

- cutting bricks, pavers and masonry
blocks.

Site office drainage

1 Where appropriate, determine an
appropriate method for disposing roof
water discharging from the site offices.

9 This water should be directed away from
the work site and any common walking
and access areas to minimise the
generation of mud during wet weather.

Photo suppiied by Catchimiéats & Crocks Piais = e

Temporary stormwater drainage
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Stockpile management
‘{ BLL AL g

Location of stockpiles

1 Ensure that sand/soil/earth stockpiles are

not located in a position where the

material could cause harm, or be washed

into a gutter, drain or water body.
1 Do not locate stockpiles:

- onaroad pavement

- within an overland flow path

i - - adjacent to stream banks
e - - within the édrip zc

e oy o & Cresks Py L e (long-term stockpiles).
Topsoil stockpile placed on public roadway

ey Diversion of up -slope runoff

1 Ensure, where necessary, a Flow
Diversion Bank, or Catch Drain, is placed
up-slope of a stockpile to direct excessive
overland flow around the stockpile.

1 Flow diversion around sand/soil/earth
stockpiles is generally considered
necessary when rainfall is possible and
the up-slope catchment area exceeds
1500 m2.

e $S VRSN &
Proto sunphed by Catchmpnts &

Erosion control measures

1 Ensure that long-term stockpiles of
material containing some degree of clayey
matter (e.g. most soils) are:

- ideally covered with an impervious
cover (this may not always be practical)

- covered with Mulch or temporary
vegetation (grass) if not located within
the drainage catchment of a sediment
basin.

9 If the stockpiled soil is to be used to form
an embankment, then it is not desirable to
add any form of organic matter to the soil.

Sediment control measures

1 Ensure an appropriate sediment control
system is located down-slope of sand/soil
earth stockpiles, such as:

- Filter Fence, or Sediment Fence, for
clayey soils

- Woven Sediment Fence for washed
sand

- Sediment Basin wherever practical.

Sediment control down -slope of stockpile
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Step 8 i ldentify potential areas of non -disturbance
Explanation

91 Obviously the final limits of disturbance
can only be known after all ESC measures
have been identified, including all
sediment basins.

1 However, at this stage it can be useful to
mark out potential non-disturbance areas
for the following reasons:

- clear identification of protected
vegetation (e.g. critical habitat trees)

- to reduce the risk of placing an ESC
measure within a potential non-
disturbance area if an alternative
location is available

- avoid the placement of sediment fences
across retained bushland, vegetation
protection zones, or other non-
disturbance areas

- help identify potential construction
problems where the proposed width of
land disturbance will not allow
adequate access for construction
vehicles, or the space needed to
perform the construction process.

1 The final limits of disturbance will be
identified in a later step.

B e

ot

Figure 13 i First estimate of the limits of disturbance for the Hodge Road school site
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Step 9 1T Review access roads and temporary watercourse crossings
Introduction

1 All temporary construction and access
roads should be shown on the ESCP.

1 All necessary drainage, erosion and
sediment control measures associated
with these roads should be shown on the
ESCP, or in the technical notes.

1 Where practical, allow stormwater to shed
from these roads at regular intervalsd this
runoff should be directed towards an
appropriate sediment trap.

Hodge Road Case Study site

1 There are no watercourse crossings on
the school site; however, the temporary
access road does pass between sediment
basins SB-1 and SB-2.

1 The rock-lined spillway of SB-1 will act as
a stabilised 6fordo
1995 site photo (left).

1 Adirty water table drain will be formed
along the edge of this access road to
direct sediment-laden water to sediment
basins SB-1, SB-3 and SB-4.

Pt | S Dwwemmmant

I;:—‘—---— Camist |

Figure 14 i Temporary, unsealed, construction access road on school site
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Temporary bridge crossings (TBC)

1 Atemporary bridge crossing is used when
it is important to maintain fish passage
during the construction period.

91 Pre-cast culvert bridging-slabs (left) can
be used to form a bridge deck across
narrow streams.

1 Itis important to control stormwater
drainage on the access tracks leading to
watercourse crossings to minimise
sediment-laden water entering the
watercourse.

Temporary culvert crossings (TCC)

1 Temporary culvert crossings are typically
used on wide stream crossings.

1 They are best used when fish passage is
not critical; however, suitable fish passage
can be achieved through appropriate
culvert design.

1 Recycled steel pipes are commonly used
for this purpose.

Temporary ford crossings (TFC)

1 Ford crossings are used on alluvial creek
and dry-bed waterways when stream flows
are not expected.

T The regular crossing
by construction vehicles should be
avoided.

1 Cellular Confinement Systems can be
used to stabilise dry sandy-bed crossings.

i by G o, = >
s 2ul fis ; o 3P o T2

Ford crossing of a sand -based creek
Alternative waterway crossings

1 A barge can be used as a mobile
transportation system to cross estuaries
and protected waterways.

1 Barges can be used as a fixed bridge
structure (left) to cross narrow estuary
inlets.

Photo supplied by Catghments £ 4 .!

Barge crossing of a tidal inlet
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Step 10 1 Determine the required sediment control standard

Introduction

adde 1 The sediment control standard can be:
"r w’ - specified in legislation

= - specified by the regulator

specified within an industry code

- specified within an Environmental
Impact Statement (EIS).

154 -

1 The sediment control standard may be:
- applied to the whole work site, or

- applied individually to each drainage
sub-catchment (preferred).

Environmental legislation

Hodge Road Case Study site

Best Practice _ _
Eresion & Sediment Control 1 Below is the sediment control standard
presented in the 2008 edition of the IECA
Book 1 ~ Chapters (Australasia) Best Practice ESC document

(which is currently under review).

Our Case Study site would attract a
Type-1 sediment control standard.

IECACD
IECA (2008) i Boc.)k 1
4.5.1 Sediment control standard

In the absence of a locally adopted sediment control standard, Table 4.5.1 is presented
as the default, best practice, sediment control standard.

Table 4.5.1 — Sediment control standard (default) based on soil loss rate

Soil loss rate limit (t/ha/month) Pl

Area limit Soil loss rate limit (t/ha/yr) I
(m?) 1l Type 1 Type 2 Type 3 Type 1 Type 2 Type 3
250 N/A N/A (4] N/A N/A [4]
1000 N/A N/A All cases N/A N/A All cases
2500 N/A >75 75 N/A >6.25 6.25
>2500 > 150 150 75 >125 125 6.25
Notes: [1] Area is defined by the catchment area draining to a given location. The area does
not include any “clean” water catchment that bypasses the sediment trap.

[2] Soil loss rate fimit defines the maximum allowable soil loss rate from a given
catchment area draining to a given sediment trap at any given instant within the
construction phase.

[3] Soil loss rate limit defines the maximum allowable soil loss rate from a given

[4]

catchment area draining to a given sediment trap at any given instant within a
given month in those cases where the actual time of construction is regulated.

Refer to the relevant regulatory authority for assessment procedures. The default
standard is a Type 3 sediment trap.

Table 4.5.1 extracted from IECA (Australasia) Best Practice ESC (2008)
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Table 4 T Classification of sediment traps based on patrticle size

Classification Minimum particle size Typical trapped particles
Type 1 <0.045 mm Clay, silt and sand
Type 2 0.045t0 0.14 mm Silt and sand 1
Type 3 >0.14 mm Sand

Supplementary >0.42 mm Coarse sand

[1] Technically, silt particles have a grain size between 0.002 and 0.02 mm, which means that only Type-1
sediment traps are likely to capture silt-sized particles. However, for general discussion purposes, it can
be assumed that Type 2 systems capture a significant proportion of silt-sized particles.

Table 5 7 Default classification of sediment control techniques

Type 1

Type 2

Type 3

Sheet flow treatment techniques

91 Buffer Zone capable of T
infiltrating 100% of
stormwater runoff or
process water * q

9 Infiltration basin or sand
filter bed capable of
infiltrating 100% of flow

Buffer Zone * capable of
infiltrating the majority of
flows from design storms

Compost/Mulch Berm

Buffer Zone *
Filter Fence
Modular Sediment Trap

=A =4 =4 =

Sediment Fence

Concentrated flow treatment techniques

1 Sediment Basin * (sized 1
in accordance with

Block & Aggregate Drop
Inlet Protection

Excavated Sediment
Trap with Type 2 outlet

Filter Sock
Filter Tube Dam

Mesh & Aggregate Drop
Inlet Protection

Rock & Aggregate Drop
Inlet Protection

Rock Filter Dam
Sediment Trench *
Sediment Weir

i Coarse Sediment Trap

1 Excavated Drop Inlet
Protection *

i Excavated Sediment
Trap with Type 3 outlet

9 Fabric Drop Inlet
Protection

9 Fabric Wrap Field Inlet
Sediment Trap

1 Modular Sediment Trap
i Straw Bale Barrier
1 U-Shaped Sediment Trap

(selection not based on soil loss rate)

Filter Bag or Filter Tube
Filter Pond

Filter Tube Dam

Portable Sediment Tank*
Settling Pond *

Sump Pit

1 Compost Berm *

Filter Fence *

Grass Filter Bed *
Hydrocyclone *

Portable Sediment Tank *
1 Sediment Fence

= =4 =4 =4

(selection not based on soil loss rate)

design standard) q
1
1
1
1
1
1
1
De-watering sediment control techniques
1 Sediment Basin 1
9 Stilling Pond 1
1
1
1
1
Instream sediment control techniques
1 Pump sediment-laden i
water to an off-stream q

Sediment Basin, or a high
filtration system

f
il

Filter Tube Barrier

Modular Sediment
Barrier*

Rock Filter Dam
Sediment Weir

1 Modular Sediment
Barrier*

1 Sediment Filter Cage

* Classification depends on design details.
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Types of sediment traps

1

1

f

il

Phota suoplied by Seichments & Creeks Py Lid

Sag inlet protection (Supplementary)

Type 1 sediment traps

Within this document, sediment traps have
been grouped into Type 1, Type 2, Type 3
or Supplementary sediment traps.

Type 1 sediment traps are designed to
collect a full range of sediment particles
down to less than 0.045 mm.

In general, these traps target particle sizes
from clay particles to sand grains.

Type 1 sediment traps include Sediment
Basins and some of the advanced filtration
systems used in de-watering operations.

Type 2 sediment traps

Type 2 sediment traps are designed to
capture sediments down to a particle size
of between 0.045 and 0.14 mm.

In general, these sediment traps target
particle sizes from sands down to coarse
silts.

Type 2 sediment traps generally do not
reduce turbidity levels (i.e. water clarity).

Type 2 sediment traps include Mulch
Berms, Rock Filter Dams, Sediment Weirs
and Filter Ponds.

Type 3 sediment traps

Type 3 sediment traps are primarily
designed to trap coarse-grained particles
larger than 0.14 mm.

These traps may capture some fines, but
not as much as a Type 2 sediment trap.

These traps include Sediment Fences,
Buffer Zones and some stormwater inlet
protection systems.

There should be no expectation of a
change in water colour (turbidity) as flows
pass through a Type 2 or 3 sediment trap.

Supplementary sediment traps

Some sediment traps, such as Grass Filter
Strips and most kerb inlet sediment traps,
have such limited efficiency, or are so
easily damaged by vehicles, that they can
only be used to supplement a Type 1, 2 or
3 sediment trap.

Even though these sediment traps are
potentially unreliable, their use on urban
construction projects is still considered to
be acomponentof6t aki ng al l
measures to prevent or minimise
environment al har mé
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Types of sediment traps

Filter cloth overfiow spillway
located at low point on windrow

Sediment trap with filter tube outlet

Type 1
Sediment Trap

Type 1 treatment system

Type2
Sediment Trap

Rock Filter Dam

Type 2 treatment system

Type3
Sediment Trap

Type 3 treatment system

Mechanics of sediment traps

1 The mechanics of sediment trapping can
generally be categorised into the following
groups:

- ponding traps that primarily utilise
gravity-induced particle settlement
- extended detention settling basins

- traps that utilise filtration processes to
treat minor flows:

- geotextile filters
- sand and aggregate filters
- compost filters.

Type 1 sediment traps

1 Type 1 sediment traps utilise either:

- extended detention to encourage the
settlement of clay-sized particles; or

- super-fine, high-pressure filters.

1 Sediment basins operate as either:
- continuous-f | ow 6dryd ba:
- plugfl ow 6wet d basi n:

1 High-pressure filters are normally only
used during specialised de-watering
operations.

Type 2 sediment traps

1 The key components of a Type 2 sediment
trap are a O0settling
particle filtero.

1 Justlike a Sediment Fence, a Type 2
sediment trap is designed to encourage
the ponding of water up-slope of the trap.

1 Gravity-induced settlement is then
followed by a geotextile, aggregate, or
compost filter.

1 A Compost Filter is simply a compost
berm orcompost-f i | | ed O6sock

Type 3 sediment traps

1 Most Type 3 sediment traps are designed
to slow the passage of water to such a
degree that ponding occurs up-slope of
the trap.

9 Itis this ponding of water that allows
gravity-induced settlement of the coarser
grained particles (i.e. sands).

1 Asedimentfenceisnota o6f il ter
1 A sediment fence is just a porous dam that
encourages sediment-laden water to pond

up-slope of the fence.
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Types of sediment filters

\

Types of sediment filters

1 The filter media may consist of sand,
aggregate, geotextile, or compost
(straw-based filters are ineffective).

1  Their primary purpose of such filters is
usually to encourage the ponding of water
(i.e. gravity settlement); however, some
degree of filtration does occur.

1 Sand-based filters are partially effective,
have a low discharge rate, can quickly
block with sediment, and can be difficult
and messy to maintain.

Aggregate filters

1 The most important thing to know about
aggregate filters is that they rely on the
effects of partial sediment blockage in
order to activate the filtration process.

1 Afilter formed from clean aggregate
initially does not provide much filtration; at
best it simply helps to slow water flow to
encourage up-slope ponding.

1 Only after sediments begin to partially
block the filter do aggregate filters begin to
work effectively, which means they are
better used on long-term projects.

Geotextile filters

1 Geotextile filters utilise non-woven fabrics
(woven fabrics should not be used).

1 Most geotextile filters initially have a high
flow rate, but sediment blockage can
eventually reduce this to zero.

1 The use of geotextile filters is preferred if
the trap has a short operational period, or
the capture of fine sediments is critical.

1 Geotextile filters do not reduce turbidity, if
the water goes in 06b
6browno.

Filter tube outlet on a Type 2 sediment trap

oot L - === Compost filters

1 Compost filters use both filtration and
adsorption processes to clean the
through-flow.

1 Compost filters can adsorb minor amounts
of dissolved and fine particulate matter,
such as metals.

1 These filters generally perform better than
most sand, aggregate, and geotextile
filters, provided the filter remains

- undamaged, and flows are not allowed to

Fhoto guppiied by Ui FNsDreIet ot bypass the filter (e.g. pass under the

Compost -filled filter sock filter).
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Step 11 1 Locate major sediment traps

Construction site sediment basins, 2022

Locating sediment basins

1

Issues to consider when locating sediment
basins include:

- the full size of the basin, including earth
embankment, emergency spillway, and
energy dissipater

- possible incorporation of the basin into
the siteds permaner
treatment system

- maximising the collection of sediment-
laden runoff generated within the site
during the full construction period

- ensuring the basin has suitable access
for maintenance and de-silting.

Do not locate a sediment basin within a
waterway.

If construction activities cross a waterway,
then it is typical for there to be four basins,
located each side of the waterway, and
each side of the crossing.

Case Study site: To some degree, the
basin layout shown below mimics the
1995 site conditions, which may have
been suitable in 1995; however, basin
design in 2023 would have been very
different.

Ayt al B v gt — o
B e

ot

Figure 15 i Proposed sediment basins on the Hodge Road school site
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Hodge Road Elementary School (actual site conditions in 1995)

r : <\ __ Hodge Road Elementary School
' ==\ Photo 3

1 The actual Hodge Road School is located
off Mingo Bluff Boulevard in Knightdale,
Wade County, North Carolina, USA.

1 The following photos were taken on the
construction site on 61 April, 1995.

1 The photos show:
- sediment basin 1, a pre-treatment basin

- sediment basin 3, partially hidden by a
fill embankment and retained trees

- sediment basin 4, with slope drain inlet
and rock-lined emergency spillway.

T = il =
T T —e

- ~l o~ < .

Photo 1: Looking south towards sediment basin 1 and western access road (1995)

~y

5 i A sl W . x
v L. ) R

!

Photo 4: Looking north -west towards sediment basin 3 (partially hidden behind trees)
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Sediment basins operating in series

1802

As> = Required minimum surface area

Divided Type A basin

V; + V; = Required Type D volume

Inflow
‘ ¥ Pre-treatment pond V,} _—

Va

w Main settling pond

As;

L |

As; = Required Type C surface area

Type C basin with pre -treatment pond

Divided Type C basin

5 Lf'—J {

Sediment basins operating in series

1 Case Study: On the Case Study site it is
proposed that SB-1 and SB-2 operate in
series.

Operating basins in
water from one basin flows into the next
basin, and so on.

1 Several basins operating in series can
have significantly less sediment trapping
efficiency than a single basin, even though
the series of smaller basins may have the
same total surface area and volume as a
single large basin.

Circumstances where a series of divided
basins can be used

91 Basins that possibly could operate in
series include:

- Type A basins where the combined
basin volume satisfies the minimum
volume requirement, and at least one of
the basins is able to satisfy the
minimum surface area requirement.

Further to the above

9 Other basins that possibly could operate in
series include:

1 Type D basins where at least one of the
basins has sufficient surface area and
length to width ratio to satisfy the
requirements of a Type C basin.

- The combined settling volume of the
basins must not be less than that
specified for a Type D basin.

1 A series of Type C or D basins where
each settling pond is connected by
several pipes evenly spaced across the
basin.

- Such a design must minimise the
effects of inflow jetting from each pipe,
and allow an even distribution of flow
across the full basin width.

- In such cases the minor sediment
remixing that occurs as flow passes
through the pipes is usually
compensated by the improved
hydraulic efficiency of the overall
basin surface area.
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Sediment basin safety fencing

S

Introduction

S
S

1 Construction sites are often located in
publicly accessible areas.

1 Ingeneralitis not reasonable to expect a
parent or guardian of a child to be aware
of the safety risks associated with a near-
by construction site.

1 Thus fencing of a sediment basin may be
warranted even if the basins are located
adjacent to other permanent water bodies,
such as a stream, lake, or wetland.

A

Designerds responsibil

1 Designers of sediment basins have a duty
of care to investigate the safety
requirements of the site on which the
basins are to be constructed.

Safety risks

1 Responsibility for safety issues on a
construction site ultimately rests with the
site manager; however, each person
working on a site has a duty of care to act
in accordance wi-pldte t
safety legislation.

Turfing

1 If public safety is a concern, and the
basinds internal ban
(V:H), and the basin is not intended to be
fenced, then a suitable method of egress
during wet weather must be installed.

1 Examples of suitable egress include: a
side ladder, steps cut into the bank, or at
least one bank turfed for a width of at least
2 m from the top of bank to the toe of
bank.

Photo supplied tvyar.m‘mis & Crmeks Py Led

Type C sediment basin with grassed banks
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Rock filter dams (RFD) 1 Type 2 sedlment trap for concentrated flows
: Use of rock filter dams
1 A Type 2 sediment trap.

1 Rock filter dams can be used as sediment
traps connected to the outlets of mulch
berms and topsoil windrows.

1 Rock filter dams wrapped in filter cloth can
also be used as O6ins
when working in ephemeral channels.

Rock filter dam with aggregate filter
Rock filter dam with geotextile filter (RFD)

1 Rock filter dams are used in locations
where it is impractical to construct a formal
Sediment Basin.

9 The critical design parameter is the
surface area of the settling pond, which
needs to be maximised.

1 The incorporation of filter cloth is the
preferred construction technique if the
removal of fine-grained sediment is
critical.

Rock filter dam with aggregate filter (RFD)

1 Aggregate-based filtration systems are
best used in sandy soil areas.

1 Aggregate filters generally rely on the
effects of partial sediment blockage to
achieve their optimum filtration
performance.

1 These filters are normally used on long-
term sediment traps, and sediment traps
that are likely to be regularly de-silted.

Sediment collection pits

1 Caution: placing an excavated pit
immediatelyup-s| ope of an 6
filterd may reduce t
performance of the rock filter dam.

1 Itis noted that aggregate filters rely upon
the partial blockage of the aggregate with
coarse and fine sediments in order to
commence the oO6filtra

Excavated sediment trap and RFD
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Sediment weirs (SW) 1 Type 2 sediment trap for concentrated flows

Use of sediment weirs
1 A Type 2 sediment trap

1 Sediment weirs are used where space is
limited (i.e. when space is not available for
the construction of a Rock Filter Dam).

1 Sediment weirs can be very effective in
conditions of high flow rates where the
sediment trap may be subjected to regular
over-topping flows.

1 They can also be used as a primary outlet
structure on a Type 2 sediment basin (as
is the case shown left).

Use as an instream sediment trap

1 Sediment weirs can be used as temporary
instream sediment traps for construction
works within drainage channels and minor
waterways that are likely to experience
only minor dry weather flows.

1 Filter Tubes can be incorporated into the
sediment weir to increase the treatable
flow rate.

1 The critical design parameter is the
6surface aread6 of th
pond, which needs to be maximised.

Filter clath 30 protect —
e cremk bed

Sediment weir with filter tube

Construction difficulties

1 Sediment weirs can also be used when
crossing rural drainage lines.

i However, the time and labour costs of
their installation makes them of
guestionable value for short-term
construction disturbances.
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Sediment basins (SB) 1 Type 1 sediment control

Basin overflows with settled supernatant Type A sediment basins
spilling over main spiliway

1 A Type 1 sediment trap.

1 Used on drainage catchments greater
than 2500 m?.

1 Itis recommended that individual basins
are limited to catchment areas less than 5
=== hectares.

1 Used when the duration of the soil
disturbance, within a given drainage
catchment, exceeds 12 months.

B
o
A PO

Type-A basin

Low -flow decanting of a Type A basin

Basin overflows with settled supernatant Type B sediment basins
spilling over main spiliway

1 A Type 1 sediment trap.

I Used on drainage catchments greater
than 2500 m2.

T Maximum recommended catchment area
is 5 hectares.

1 Used when the duration of the soil
disturbance within a given drainage
catchment does not exceed 12 months.

1 Water can be retained in these basins for
Type-B basin use on-site for revegetation watering and
dust control.

Type C sediment basins

1 Type C basins are used to treat the runoff
from coarse-grained soils.

1 These basins are free draining, which
does not normally allow sufficient time for
chemical flocculation, thus the sediment
must have good settling properties.

1 These are typically the smallest basins
because of the fast settling properties of
coarse-grained soils.

1 Internal baffles may be needed to help
control water flow through the basin.

Use of Type D sediment basins

1 Type D (dispersive soil) basins are best
suited to fine-grained and/or dispersive
soils.

1 These basins retain inflows without free-
draining, which allows time for chemical
flocculation and particle settlement.

1 These basins can be up to twice the size
of Type C basins, but are significantly
more effective at controlling turbidity.

1 The development of Type A & B basins
Photo supplied by Catchments & Creeks Ply Lid has effectively superseded the use of

Type D sediment basin Type D basins.
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Step 12 i Review proposed staging of works

Introduction

= ‘ 9 This step in the development of an
Erosion and Sediment Control Plan will
not be relevant on all projects.

1 The purpose of this step is to:

— . - identify if there will be significant
staging of earthworks

Swee - - determine if a separate ESCP will be
required for each stage of works

- determine what sediment basins will
= | need to be active during each stage of
: works.

Hodge Road Case Study site

= 1 Onthe Case Study site, there will be only
one stage of earthworks, which means all
four sediment basins will need to be
constructed prior to the start of
earthworks.

: T Initial site clearing should be restricted to

— those areas necessary to access and
== construct the sediment basins, site office

compound, and stockpile areas.

S

Final site clearing

-

e Saveon -
Rt oud. s ot ——en
—r— aa -

L= 8
-

Fare o (p sar e

Ingwrram w (et

Py Renat F vy o

. —
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Figure 16 i Initial land clearing to allow construction of the sediment basins
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Step1l3i Control o6cl

Photo Supol Frocks Py Lid S -

Diversion of clean water through a site

Release of clean water into a drain

e -amand rimefft e r run

Introduction
1 This step involves taking all reasonable

and practicable measures to:

- conveyup-s | o pe nrconwaten 6
around, or through, the work site (this
stormwater from an up-slope property,
and then runs onto your work site)

- minimise the contar
water

- divert 6cleand wat e
traps

- divert 6cleand6 wat e
entry/exit points

- separate the moveme
6dirtyoé water.

The above mentioned run-on water is
classified as o6cl ean
not made dirty on your work site; however,
if the turbidity of this water increases as it
passes through your site, then treating this
water becomes your problem.

Case Study site: There are two
stormwater channels that will need to be
constructed, Drain-1 and Drain-2, which
will carry clean water and dirty water at
different stages of the construction.

Figure 17 i Clean water flow paths on the Hodge Road school site
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The following tables present the suggested identification codes and drawing symbols for various
drainage control techniques. These codes and drawing symbols are not mandatory. Designers
should simply choose drawing symbols that best display the intent of the Erosion and Sediment

Control Plan.

Table 6 1 Drainage control techniques

(not mandatory)

Technique Code Symbol Technique Code Symbol
Catch Drain CD P CD ===Pp | Chute CH — CH )
Diversion DC P DC === | Flow DB ) DB w==)
Channel Diversion

Bank
Level LS LS Outlet 0s oS
Spreader W Structure
Recessed RRC =) RARC ==P | Rock Check RCD e RCD =)
Rock Check Dam
Dam
Sandbag SBC ) SBEC ===p | Slope Drain SD — SO —
Check Dam
Temporary TBC TBC Temporary TCC TCC
Bridge —_ I ~— | Culvert A I —~—
crossing -/ | \r~_. ] crossing /) I\~
Temporary TD TD Ford TFC TFC
Downpipe —— —~—
Triangular TDC P TDC wd
Ditch Check
Table 7 i Channel and chute linings (not mandatory)

Technique Code Symbol Technique Code Symbol
Cellular CCs 3 3 Erosion ECM 3 3
Confinement @ Control Mat @
System
Geosynthetic GEO 3 3 Grass Lining GC > @ 3
Lining
Grass Pavers GP 3 3 | Hard HA > 3

Armouring
Rock Lining RR > 3 | Rock RM 3 >
Mattresses
Turfing T 3 3 Turf TRM 3 3
@ Reinforcement
Mat
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Flow diversion techniques
. ) CARLRE - X0

Catch drain used to divert run

",‘ v
LAY L

*Phiota Kipphod by Ot

Flow diversion bank

A
T

L
~
» -

-on water

Priola SGarded by Caichaing & Creoks P ladl - 2 =

Mulch berm

Catch drains (CD)

9 Catch drains are used for the collection of
sheet runoff, and the diversion of this
runoff across a slope, or the diversion of
the flow around a soil disturbance.

T They can also be wus
water and carry it to a sediment trap.

1 These drains are best used on erosion-
resistant, non-dispersive soils.

9 Itis not advisable to cut a catch drain into
a dispersive soil.

Flow diversion channels (DC)

9 Catch drains can be constructed with or
without an adjoining down-slope bank.

91 Larger catch drains (flow diversion
channels) are usually formed by pushing
the excavated soil down the slope to form
both a drain and bank.

9 Drains and channels can be earth-lined
(low gradients only), or lined with erosion
control mats, grass, or rocks.

1 The application of any channel lining must
not cause the drain
below its required design flow.

Flow diversion banks (DB)

1 Flow diversion banks are typically used
instead of Catch Drains when the soils are
dispersive, or otherwise highly erodible.

1 They are usually formed from the stripped
topsoil, which is unlikely to be dispersive.

Frootian) SO0 ren ey
Farot 150 7wy (e - .
i .

A et basboard of 300 =
okt For e

Sandbag or mulch berms (DB)

1 Mulch berms can be used to divert either
clean run-on water or site-generated dirty
water.

1 The mulch must be splintered (tub
grinder), not &échip
being washed away.

1 Mulch berms are most commonly used
when road works cut through existing
bushland that can be mulched without
contributing to the spread of weed seed.

T Mulch berms can also be used to filter
sediment-laden sheet flow.

e

0

p
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Step 14 1 Control erosion within all drains

L

Erosion control

" ._' R g ; =
mat (Hodge Rd, 1995)

Introduction
T Al 6cl eand

water dr
must be designed to operate at non-
erosive flow velocities.

The flow velocity can be reduced by:

- reducing the depth of flow (i.e.
increasing the width of the channel)

- reducing the bed slope

- reducing the peak discharge (i.e.
reduce the effective drainage area), or

- increasing the channel roughness.

The effective bed slope of a channel can
be reduced by:

- reducing the bed gradient, or

- introducing velocity-control check
dams.

The erosion resistance of a channel can
be increased by:

- compacting the soil

- turfing the channel, or

- the use of erosion control mats.
Case Study site: The western drain will
temporarily operate as Basin 2 (SB-2),
and the eastern drain will be fully lined

with turf. The western drain will eventually
be converted into a vegetated swale.

T

Figure 18 i Turfing of permanent stormwater channel on the Hodge Road school site
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Velocity -control check dams

General

i Check dams are most effective when used
in channels with a gradient less than 10%
(1 in 10); otherwise line the channel with
turf, rock or erosion control mats.

Fibre rolls (FCD)

1 Fibre rolls consist of small-diameter (1501
200 mm) biodegradable straw-filled logs.

1 They can be used as check dams in wide,
shallow drains so long as the logs can be
anchored to prevent their movement.

Geo log check dams (GCD)

1 Geo logs have a larger diameter (approx
300 mm) compared to Fibre Rolls.

1 Geo logs made from coir (coconut fibres)
can be very durable and last for a year or
more (depending on the frequency of
wetting and drying).

1 Itis very important to ensure that:
- flows do not undermine the logs, and

- flows spill over the logs, not around the
ends of the logs.

Sandbag check dams (SBC)

1 Sandbag check dams are typically used in
drains less than 500 mm deep, with a
gradient less than 10% (1 in 10).

1 These check dams are small (in height)
and therefore are less likely to divert water
out of the drain in comparison to Rock
Check Dams.

1 The biodegradable bags are usually left in-
place and allowed to integrate into the
final drain vegetationd synthetic bags
must eventually be removed from the
drain.

Rock check dams (RCD)

1 Rock check dams should only be used in
drains at least 500 mm deep, with a
gradient less than 10%.

1 They should only be used in locations
where it is known that they will be
removed once a suitable grass cover has
been established within the drain.

1 They can act as minor sediment traps.

1 Rock check dams can be used as a

- A . permanent velocity-control device and/or

Cuichments & Croeks Pty Lid < 1 ML sediment trap in earth-lined drainsd check
Rock check dam with the road authority.
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Channel and chute linings
Geotextile linings (GEO)

1 Geotextile linings are used to provide
temporary scour protection in low to
medium velocity drains.

1 Heavy-duty filter cloth can be used to form
temporary drainage Chutes.

1 Plastic sheeting can be used to form short,
temporary drainage chutes down earth
batters, but they must be used with
cautiond water flow must be prevented
from passing under the plastic, especially
if the underlying soil is dispersive.

Geotextile lined drainage chute

e ’t‘\g‘&@»:qg%} Jute and coir mesh (ECM)
v

-
3%6>§$;$c\~&.’35 ' Jute or coir mesh is a form of Erosion
%‘%\ .ﬁ,’.‘t}q Control Mat, made from natural fibres, that
% G can be used to provide temporary scour
protection in low velocity drains.

1 These products are generally preferred in
natural environments and bushland areas.

1 Erosion control and channel revegetation
can be improved by:

- placing the mesh over a Mulch layer, or

- spraying the mats with an anionic
bitumen emulsion or Soil Binder.

Erosion control mat (ECM)

1 Some temporary erosion control mats
contain an organic mulch reinforced with a
synthetic mesh that will eventually break
down under direct sunlight.

1 Used to provide temporary scour
protection in low & medium velocity drains.

1 Caution: synthetic reinforced mats should
not be used in bushland areas because
ground dwelling animals, such as lizards,
shakes, and granivorous (seed-eating)
birds, can become entangled in the
netting.

Turf reinforcement mat (TRM)

M Turf reinforcement mats are used for the
lining of high-velocity, permanent drains
and chutes.

1 Also used to line grassed bywash
spillways on dams and Sediment Basins.

1 These permanent reinforced mats are
usually distinguished from temporary mats
by their dark colour, or the inclusion of a
black synthetic reinforcing meshd the
black colour identifying the inclusion of
UV-stabilising carbon.

Turf reinforcement mat
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Channel and chute linings

il

il

il

Turfing (T)

1 Turf can be used for the lining of low
velocity Chutes, Catch Drains and
Diversion Channels.

1 If high velocity flows are likely within the
first two weeks, then the turf should be
anchored with wooden pegs.

1 Metal staples (used to anchor Erosion
Control Blankets) should not be usedd
a potential rust hazard for pedestrians.

1 Itis important to ensure that water

entering the turfed area is not diverted
along the upper edge of the turf.

Reinforced grass (TRM)

Pre-grown reinforced grass can be used
for the lining of high-velocity, permanent
drains and Chutes.

Also used to line grassed bywash
spillways on dams and Sediment Basins.

Particular attention (i.e. placement and
anchorage) should be given to the crest,
toe, and sides of the mat during
installation to avoid the potential for future
erosion and/or uplifting.

Cellular confinement system (CCS)

Cellular confinement systems can be used
to stabilise low to medium velocity Chutes.

The pockets may be filled with small rocks
or vegetated (grassed) soil to form a
temporary or permanent batter Chute.

These products can also be used to form
temporary vehicle access across dry,
sandy-bed streams.

Rock lining (RR)

Rock can be used for the lining of high-
velocity, permanent drains and Chutes.

Also used to line spillways on dams and
Sediment Basins.

An underlying geotextile or fine rock filter
layer is generally required unless all the
voids are filled with soil and vegetated.

Note; rounded rock is significantly less
stable than angular (fractured) rock.
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Stepl5i Control oO6dirty6 water runoff
' Introduction

T I't is wusually necess
water drain running along the lower edge
of a soil disturbance in order to direct
sediment-laden water to a sediment trap.

1 However, drains located immediately
adjacent to fill slopes are usually not
effective due to the high risk of displaced
fill material blocking the drain.

1 The runoff from small areas of soil
disturbance may be directed as sheet flow
to a Sediment Fence, Mulch Berm, or
Compost Filter Berm.

1 Where appropriate, locate Catch Drains or
Flow Diversion Banks at regular intervals
down the exposed slopes to collect
sediment-laden runoff before it is allowed
to cause rill erosion.

1 Drains located immediately up-slope of
residential properties may need to be
designed to a higher standard than other
lower risk drains on the work site.

1 The actual school site located in NC, USA,
made extensive use of Slope Drains to
direct 6dirtyd water

1 Slope Drains are not widely used in
Australia due to their limited flow capacity.

Figure19 1 Fl ow di version systems directing o6dirt
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Hodge Road Elementary School

Sediment trap outlet (1995)

Flow diversion bank used to
[ direct flow into the pipe

l» Solid ribbed pipe

Lay-flat pipe slope drain

(actual school site, 1995)
Flexible, reusable, solid -wall Slope Drains

1 Slope drains are most commonly used in
locations where stormwater runoff
discharge is expected to be low (i.e. not
exceed the inlet capacity of the pipe).

1 Slope drains can also be used to direct
concentrated flows through bushland with
minimal disturbance occurring to the
bushland.

Flow control at pipe entry

1 A Flow Diversion Bank is required at the
inlet of the slope drain to direct water into
the pipe.

9 Stabilisation at the pipe inlet may also be
required to prevent scouring as the inlet.

Sediment traps and energy dissipation

1 Sediment traps can be incorporated into
the inlet and/or outlet of these pipes.

1 ALL slope drains require:

- suitable Flow Diversion Banks at the
pipe inlet to control flow entry

- ameans of preventing sediment
bl ockage of the pifg

- astable outlet (Outlet Structure) at the
end of the slope drain to control
erosion.

Lay-flat pipes

1 Lay-flat pipes can be used as an
alternative to solid-wall pipes.

1 These drains can be an effective way of
temporarily diverting water through a non-
disturbance area, or an adjacent property,
with minimal disturbance.
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Batter chutes (CH)

- _.‘;—'—~————“ Filter cloth linings

1 Geotextile cloth can be used to provide
temporary scour protection in temporary,
low to medium velocity diversion drains.

1 Heavy-duty filter cloth can also be used to
form temporary batter chutes.

9 Filter cloth should not be used as a
channel lining if the surface soils are
dispersived this is because severe rilling
or tunnel erosion can occur under the
fabric.

Impervious plastic sheeting

1 Impervious sheeting can be used to form
short, temporary drainage chutes down
earth batters, but they must be used with
cautiond water flow must be prevented
from passing under the plastic.

1 Plastic sheeting can be used on dispersive
soils, but with extreme care.

Half-pipe slope drains

1 Solid half-pipes can be used on unstable
or dispersive soils.

1 ALL chutes require:
- berms to direct flow into the chute

- a good water seal
(note images below)

- awell-defined cross-section to fully
contain the flow down the chute

- astable outlet and energy dissipation
system at the base of the chute.

ol
-

Photo supphed by CatchmeiRil Craaks Biy T

Corrugated iron batter chute Concrete water seal at chute inlet

Phota suoplied by Cafthmants & Creeks Pry Lt

o
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Step 16 1 Control soil erosion on all disturbed areas

F D

W ~H Introduction

1 The degree and timing of erosion control
measures depends on the likelihood and
intensity of expected winds and rainfall.

9 If construction occurs during the dry
season when moderate to heavy rainfall is
unlikely to occur, then the degree of
erosion protection is likely to be
significantly less than if construction
occurs during the wet season.

1 A site revegetation (landscape) plan is not
a substitute for appropriate erosion control
measures identified on an ESCP.

Hodge Road Case Study site

1 This type of construction site allows the
permanent stabilisation of earthworks
shortly after the earthworks are finished.

1 Areas around the school are to be:
- turfed around buildings

- seeded and straw mulching of
playground areas

- tube stock planting with heavy mulching
of car park garden beds

- native bushland regeneration of areas
outside the active school zone.

|u—-—'-.._r...~.

Figure 20 i Temporary erosion control measures on the Hodge Road school site
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The following tables present the suggested identification codes and drawing symbols for various
erosion control techniques. These codes and drawing symbols are not mandatory. Designers
should simply choose drawing symbols that best display the intent of the Erosion and Sediment

Control Plan.

Table 8 1 Erosion control techniques

(not mandatory)

Technique Code Symbol Technique Code Symbol
Bonded Fibre BFM Cellular CCS
Matrix Confinement

System
Compost CBT Erosion ECB
Blanket Control
Blanket
Gravelling Gravel Heavy MH
Mulching
Light M Poly - Poly
Mulching acrylamide or
PAM
Revegetation R Rock MR
Mulching
Soil Binders SBS Surface SR
Roughening

The appropriate application of erosion control products typically relates to the slope of the land
and the expected shear stress resulting from stormwater runoff down the slope. The following
table provides a general guide to the application of various erosion control measures.

Table 9 T Typical application of erosion control measures to soil slopes

Flat land
(flatter than 1 in 10)

Mild slopes
(in107 1in4)

Steep slopes

(steeper than 1 in 4)

Erosion Control Blankets
Gravelling

Mulching

Revegetation

Rock Mulching

Bonded Fibre Matrix
Compost Blankets

Erosion Control Blankets,
Mats and Mesh

Mulching well anchored

Bonded Fibre Matrix

Cellular Confinement
Systems

Compost Blankets

Erosion Control Blankets,
Mats and Mesh

S Revegetation
Soil Binder . Revegetation
Turfing Rock Mulching _
i Rock Armouring
Turfing
Turfing
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Erosion control blankets (ECB)

’

Thin biodegradable blankets

1 Organic-based blankets have low shear
strength, and thus a low allowable flow
velocity.

1 Fine blankets are placed over seeded soil,
while thick blankets can be used to
temporarily suppress weed growth.

1 Blanket placement requires:
- good soil conditioning
- good surface preparation, and

- intimate contact between the blanket
and the soil (i.e.

Thick biodegradable blankets

1 Weed control features can be incorporated
into some erosion control blankets.

T O6Thi ¢ k 6based (@&)blankets can
be used to suppress the establishment of
weed seed contained within the original
topsoil.

1 Rather than placing these blankets over
seeded soil, a seed/mulch mix is sprayed
over the surface of the blanket, and the
germinated seeds are allowed to root
down through the blanket.

Open mesh blankets

T A édmeshdé is an open
from rope-like strands of hessian (jute), or
coir (coconut fibre).

9 Jute mesh has a design life in dry
environments of around 3 to 12 months.

1 Coir mesh has a design life in dry
environments of around 12 to 24 months.

1 Inisolation, a mesh does not provide
adequate protection against raindrop
impact erosion.

1 Meshes can also be used to anchor loose
mulch, such as straw.

Temporary synthetic -reinforced blankets

1 Blankets with temporary synthetic mesh
have a low to medium shear strength.

1 These blankets typically have a design life
of less than 12 months.

1 The plastic mesh can represent a threat to
wildlife, potentially entrapping animals
such as lizards, snakes and birds.

1 Synthetic-reinforced blankets should be
used with extreme caution in or around
bushland due to its potential hazard to
wildlife, plus the release of micro-plastics.

Synthetic -reinforced blanket
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Temporary erosion control measures

Temporary erosion control measures

1 Straw mulching is a common form of
batter stabilisation as well as a component
of batter revegetation.

9 Itis important to anchor the mulch so that
it is not displaced by strong winds or
stormwater runoff.

1 Straw can be anchored with:

a light coating of anionic bitumen

mechanical crimping

jute mesh

wire mesh (long-term application).

Photo supplied by Catchments & Creeks Pty Lid

Straw blower

Batter stabilisation techniques

1 Site-generated brushwood can be useful
if the proposed batter revegetation
consists mainly of hand-planted seedlings.

1 Many different forms of soil binders exist,
and most can be used for short-term
batter stabilisation, but specialist advice is
strongly recommended.

91 Erosion control blankets  can be applied
in association with site revegetation, or as
a separate process prior to site
revegetation.

blankets

Soil binder (e.g. Polyacrylamide) Erosion control
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Step 17 1 Establish sediment traps within the development

. |

Introduction

1 Identify opportunities for the placement of
sediment traps within the development
site.

1  Wherever practical, sediment traps should
be located as close to the sediment
source as possible, without unnecessarily
interfering with construction activities, or
causing safety issues.

1 Itis noted that sediment traps must not
cause a safety issue, particularly in public
areas where people will not be familiar
with the possible risks.

SN, :
Drop inlet sediment trap  (centre of image)
e : ' =5 & Hodge Road Case Study site

1 Other than the four sediment basins, the
only sediment traps located within the
work area (i.e. away from the outer
boundary), are those associated with the
numerous stormwater inlets of the
permanent drainage network.

1 Various kerb inlet and drop inlet sediment
traps will be required on this site, and
each device will need to be identified on
the Erosion and Sediment Control Plan.

Phnts | S Dt Cuter

—
Wb " A
L ¥ Wonann ot D Carivet M P N
— Y | e

Figure 21 i Stormwater kerb and drop inlet sediment traps on the school site
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The following tables present the suggested identification codes and drawing symbols for various
sediment control techniques. These codes and drawing symbols are not mandatory. Designers
should simply choose drawing symbols that best display the intent of the Erosion and Sediment

Control Plan.

Table 10 i Sediment control techniques

(not mandatory)

Technique Code Symbol Technique Code Symbol
Buffer Bz Check Dam CDT CDT
Zones Buffer Sediment —_— 4 —_—
zone Trap
Coarse CST CST Compost CB I CE .
Sediment Berm
Trap
Excavated EST Fibre Roll FR . R -
Sediment - EST
Trap
Filter Fence FF N F- W | Filter Sock FS N S .
Filter Tube FTD FTD Grass Filter GFS GF‘S_. o
Dam Strips I oo R v
Modular MST I /ST | Mulch Berm MB . 1
Sediment
Trap
Rock Filter RFD RFD Sediment SB BS .
| | . =1 ]—I—‘-, L -
Dam Basin e ‘
“— (g [
% T,
W
Sediment SF SF Sediment SS S8
Fence i \_._,_._/ Trench [E 555 5]
woven
fabric
Sediment SW Sw Stiff Grass SGB N SGE .
Weir Barrier
Straw Bale SBB N SEE I | U-Shaped UST UST
Barrier Sediment
Trap

© Catchments & Creeks

V2, May 2026

Page 83




Table 11 7 Sediment control: entry/exit control techniques

Technique Code Technique Code Symbol

. . . Exit
Construction Exit Rock Pad Exit —
i e et e, e
= n e N
- e L. o

. . . . : Exit
Vibration Grid Exit Wash Bay Exit h -
3 Y

Table 12 7 Sediment control: roadside kerb inlet control techniques

Technique Code Symbol Technique Code Symbol
Gully Bag GB GB On-grade oG oG
Kerb Inlet
Sediment
Trap
Sag Inlet SA SA
Sediment
Trap

Table 13 i Sediment control: field (drop) inlet control techniques

Technique Code Symbol Technique Code Symbol
Block & BA BA Excavated EX EX
Aggregate Drop Inlet
Drop Inlet Protection
Protection
Fabric Drop FD FD Fabric Wrap Fw FW
Inlet Inlet
Protection Protection
Filter Sock FS FS Gully Bag GB GB
Drop Inlet
Protection
Mesh & MA MA Rock & RA RA
Aggregate Aggregate
Drop Inlet Drop Inlet
Protection Protection
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Kerb inlet sediment traps

On-grade kerb inlet sediment traps (OG)

1 On-grade inlets require a different
sedi ment control sys

1 A series of sediment traps may be
required to achieve optimum performance.

Verge

(Spacing varies with slope| 4 m (min) |
AJ wherover practical |
ml X

A

LY

___ iy

[Pt suiphiod by Cathenmmts & Creaks Pty L3
On-grade kerb inlet sediment trap

Installation of sandbag sediment traps

T Forming a O6spill waybd
sedimentation by allowing sediment-laden
water to pass through the small sediment
pond rather than around it.

On-Grade Kerb Inlet
Sandbags overlap
onto M\ . 4.0 m (min)

Sediment \
N

/

1> )

Phta pigaphad by Catchiterte & Grigks, Bty L3

Sag inlet sediment traps (SA)

1 A supplementary sediment trap.

1 Used as a minor sediment trap
constructed around kerb inlets located at
sag points along a roadway.

1 As ageneral rule, the filter sock must not
be allowed to fully block the kerb inlet.
Exceptions apply only when:

- there is no risk of causing flooding of
adjacent properties; and

- where there is a suitable flow bypass,
such as a stable overland flow path.

Gully bags (GB)
1 A supplementary sediment trap.

1 Commercial gully bags are generally
considered to perform better than
sediment traps placed on the road
surface.

1 They are typically used when it is
considered unsafe to cause ponding or
sediment deposition on the roadway.

1 The types of gully traps include the flexible
' filter bags (left), and solid filter boxes lined
& Groeks Pty Lid with filter cloth.

Gully bag
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Safety first

1 Drop (field) inlet sediment traps are
commonly used in the construction of
dual-carriageways.

1 The selection of the type of sediment trap
depends on the following issues:

- safety issuesd do not use any sediment
control system if that system represents
a safety risk to persons or property

- flooding issuesd use of the sediment
trap must not result in flooding of
roadway or neighbouring properties.

Fabric wrap inlet protection

9 Suitable for very small catchment areas.
1 lts use is uncommon in road construction.
1 Formation of the excavated pit is critical.

Grate wrapped in non-woven

fier cloth (woven sedimant
Sediment collection pit fence fabric only weed In
oxcavated around inket heavy trattic areas)

) -
Photo suppied by Cadohme M6 SGron

Fabric wrap inlet protection

Filter sock drop inlet protection

1 A Type 3 sediment trap.

1 Filter socks (including straw or compost-
filled Fibre Rolls, and Compost Berms) are
only suitable for small catchments.

1 Socks filled with straw fibre are mostly
suited to sandy soils.

1 Compost berms and compost-filled socks
work best in clayey soil areas.

1 Compost-filled socks can adsorb some
Phato supsiied by Gectabncs Australasia dissolved and fine particulate matter.

Excavated drop inlet protection

1 Excavated drop inlet protection is used in
locations where water pooling around the
stormwater inlet is not allowed to reach a
level significantly higher than the existing
ground level.

1 These traps allow water to filter through
aggregate and then drain through holes
drilled through the inlet chamber walls.

1 Safety issues may require the excavated
pit to be surrounded by appropriate safety
fencing.
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Drop inlet sediment traps

Fabric drop inlet protection

1000 mm -~
R

Typical 50 x 100 mm
timber cross members

Drop 300 mm
inlet {min)
cover - ——
e
Spill-through
weir

Installation of support frame

BIock & aggregate drop inlet protectlon

Type A

ﬂ?ﬁ}?ﬂ\

Zf;-!l_ =

Maximum of one block turned =1

sideways each side to allow for
de-watering of the settling pond

Block details for low flow rate system

Fabric drop inlet protection (FD)
1 A Type 3 sediment trap.

1 Fabric drop inlet protection is best used on
sandy soils.

1 Suitable for relatively small catchment
areas.

1 Maximum spacing of support posts is 1 m
(photo left is a poor example).

1 A spill-through weir can be incorporated
into one side of the sediment trap to
control the depth of ponding.

Typical 50 x 100 mm
timber cross members

Sediment
fence
fabric

Placement of fabric

Block & aggregate inlet protection (BA)

1 Block & aggregate drop inlet protection is
suitable for small to medium catchments.

1 Inclayey soils, filter cloth is placed
between the aggregate and blocks to
improve the removal of fine sediments.

1 The depth of ponding upstream of the
drop inlet is governed by the height of the
blocks.

1 The diagrams below show two types of
block arrangements (prior to placement of
the aggregate).

Type B

Typical
25 x 75 mm
internal
timber
frame

Maximum number of blocks on J
the bottom row turned sideways
to maximise flow through the aggregate filter

Block details for high flow rate system
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Mesh & aggregate inlet protection (MA)
1 A Type 2 or 3 sediment trap.

1 Mesh & aggregate drop inlet protection is
suitable for small to medium catchments.

1 The depth of ponding upstream of the
drop inlet is governed by the height of the
aggregate filter placed around the wire
mesh.

1 Inclayey soils, filter cloth may be placed
over the aggregate to improve the removal
of fine sediments (as per Rock Filter
Dams).

Support stake
at maximum
500 mm spacing

50 mm below maximum
desirable pond level |

15 to 25 mm | RS
aggrogate s
¥

2
i
AR

A s
6 to 12mm wire mesh —*

lined with fiiter cloth (optional)

Construction detail

et 2 WL A

Rock & aggregate drop inlet protection

2:1 slope, 15 to 25mm aggregate

Rock & aggregate drop inlet protection

Rock & aggregate inlet protection (RA)
1 A Type 2 sediment trap.

1 Rock & aggregate drop inlet protection is
best used in sandy soil areas.

1 Most commonly used in highway
construction such as a dual-carriageway
road with the drop inlet located within the
median strip.

9 The critical design parameter is the
surface area of the settling pond that
forms around the protected drop inlet.

1 Flow Diversion Banks may need to be
incorporated into the sediment trap to
control the depth and extent of ponding.

1 Pooled water should not be allowed to spill
onto trafficable lanes.

Z:n sope, 1510 25 mm aggregate —— ——

Flow diversion bank adjacent to drop inlet
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Drop inlet sediment traps i Hodge Road Elementary School

N R = W

Figure 23 1 Block & Aggregate Drop Inlet Protection  (Hodge Road School, 1995)
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Sediment control techniques suitable for

minor concentrated flow

The following table provides guidance on the selection of a sediment control technique suitable
for placement within a table drain, minor channel or overland flow path.

Table 14 i Sediment control technique for minor concentrated flows

[11
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n 04 (&) i i = n n -]
Standard drawing code SBC | RC | CST | EST | FTD | MSB | SGB | SBB | UST
Typical treatment i
standard @ L M L H M-H L L M
TABLE DRAINS AND MINOR DRAINAGE CHANNELS 1 Less than 5% grade:
Channel depth <500 mm | Yes Yes
Channel depth > 500 mm Yes Yes
TABLE DRAINS AND MINOR DRAINAGE CHANNELS i More than 5% grade:
Channel depth < 500 mm Yes Yes Yes
Channel depth > 500 mm Yes | Yes Yes | Yes Yes
Rural (long-term usage) Yes
STORMWATER OUTLET SEDIMENT TRAPS:
Outlet fall < 300 mm Yes
Outlet fall > 300 mm Yes Yes | Yes
Difficult access Yes | Yes Yes
OUTLET STRUCTURES FOR SEDIMENT FENCES:
Situations where the
sediment fence is
Yes Yes
expected to produce
concentrated outflows

[1] Final selection should be based on actual site conditions.

[2] H = high treatment standard (e.g Type 2), M = medium treatment standard (e.g Type 3), L
= low treatment standard (e.g. supplementary sediment trap).
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Sediment control techniques suitable for

Ly

A
w3l

SEnmRpit’

Photo supplied by Adam Pulian_ Western Pipshne Alkance

Modular sediment trap

minor concentrated flow

Check dam sediment traps (CDT)
1 A supplementary sediment trap.

1 Check dam sediment traps can be used to
suppl ement the sited
control system.

1 Typically used in table drains during the
revegetation phase.

1 The check dams may be constructed from
rock, sand bags, or geo-logs.

1 Check dams can operate as both drainage
control and sediment control devices.

Coarse sediment traps (CST)
1 A Type 3 sediment trap.

1 Coarse sediment traps are best used on
sandy soils.

1 Commonly used as a sediment trap at the
low point of a Sediment Fence placed on a
medium-sized catchment, and on certain
stormwater outlets.

1 Requires a large area of flat land.

Filter tube dams (FTD)

9 Filter tube dams are typically used to trap
sediment in minor drainage lines.

1 Normally placed down-slope of a Type 3
sediment trap, which is used to reduce the
deposition of coarse sediment at the filter
tube inlet.

9 Filter tubes can be integrated into a variety
of Type 2 and 3 sediment traps (including
Rock Check Dams, U-Shaped Sediment
Traps, Rock Filter Dams, and Sediment
Weirs) to improve their efficiency during
minor flows.

Modular sediment traps (MST)
1 A Type 2 or 3 sediment trap.

1 Modular systems are the modern
replacement for Straw Bale Barriers.

1 The filtration system is only capable of
treating minor flows, but the units can be
structurally sound in higher flows if
adequately anchored in place.

9 Filter Tubes can be incorporated into the
plastic blocks to increase the allowable
treatment flow rate.
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U-Shaped sediment traps (UST) 1 suitable for minor concentrated flow

U-shaped sediment traps
1 A Type 3 sediment trap.

1 Typically used as coarse sediment traps
within table drains on roads with a medium
to steep gradient.

1 The sediment trap must be constructed in
a U-shape, not formed in a shallow arc,
and not installed along a straight-line
across the drain.

1 A spill-through weir is usually required to
prevent flows from bypassing around the
sediment trap.

1 The width of the sediment trap is usually
determined by the width of the excavator
bucket used to remove sediment.

9 Filter tubes can be integrated into the trap
(forming a Filter Tube Dam) to increase
the trapbés hydraulic
improve the treatment of low-flows.

1 On low-gradient drains, preference should
be given to the use of Check Dam
Sediment Traps.

1 Note: spill-through weirs are only effective
if the weir crest is at least 300 mm high,
and the weir crest is below the height of
the ground at the tr

Photo

Installation of U -shaped sediment traps

1 A sediment trap must not be installed
along a straight-line across the drain.

1 The correct flow condition is shown below.

1 A U-shaped sediment trap must not be
formed in a 6shallow
as shown (left); however, if the drain is
wide, a semi-circular shaped trap with
spill-through weir can be used.

s

Flow bypasses the
formed settling pond
" and does not pass over
 the spill-through weir

R D T o e P
— APV =3

© Catchments & Creeks V2, May 2026 Page 92




Excavated sediment traps (EST)

Excavated
sediment sump

Excavated sediment
collection pit

AN -

Sediment su

mp formed in dispersive soil

i Type 3 sediment trap
Excavated sediment trap
1 A Type 3 sediment trap.

1 Unlike many urban projects, rural road
construction often provides the opportunity
to use a simple excavated pit as a
sediment trap.

1 Excavated sediment traps can come in
several forms, but the simplest is just an
excavated pit at the end of a diversion
drain.

Operation of an excavated sediment trap

1 As flows pass over the excavated
sediment trap, flow velocities slow,
allowing coarse sediments to settle out.

91 Site inspections must check that:

- the sediment trap does not represent a
safety risk

- the side walls of the excavated pit are
not subject to scour or slumping.

Enhanced treatment

I Sediment capture can be enhanced
through the incorporation of a Type 2
sediment filter into the outlet of the
sediment sump.

1 Suitable Type 2 filters include:
- Filter Tube Dams, and
- Rock Filter Dams lined with filter cloth.
1 Rock filter dams with aggregate filters
should not be used as outlet structures

because the aggregate filter may never
begin to function correctly.

Complications caused by erodible soils

1 Sediment sumps cannot be formed in
highly erodible soils such as:

- dispersive (sodic) soils
slaking soils, and
non-cohesive sandy soils.

1 Inthe case of slaking or non-cohesive
sandy soils, geotextile filter cloth can
sometimes be used to stabilise inflow
points.
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Sediment control suitable for stormwater outlets

The following table outlines the attributes of temporary sediment control techniques that may
be suitable for placement at stormwater outlets. Extreme care must be taken when selecting the
preferred technique because not all of the techniques are suitable in all circumstances.

When locating a sediment trap at the outlet of a stormwater pipe, the sediment trap should
ideally be | ocated downstream of the infl uer
downstream of the outlet). As a minimum, the sediment trap should be located at least 5 pipe
diameters downstream of the outlet.

All sediment traps must be located totally within the relevant property boundaries unless
otherwise approved in writing by the appropriate regulatory authority and landowner.

Table 15 7 Sediment control techniques at the outlet of stormwater pipes

Technique Code Symbol Typical use

Coarse csT | CST 1 Type 3 sediment trap.

Sediment Best used on sandy soils.

Trap
Only suitable if the
at least 300 mm above the outlet channel.

Excavated EST 1 Supplementary sediment trap.

Sediment Best used when it is necessary to avoid

Trap —— EST backwater ponding and thus sedimentation
within the stormwater pipe.

1 Safety issues may require the excavated pit to
be surrounded by appropriate safety fencing.

Filter Tube ETD 1 Type 2 or 3 sediment trap.

Dam 1D Only suitable if the outlet is elevated at least
300 to 500 mm above the outlet channel.

1 It may not be practical to incorporate enough
Filter Tubes to cater for the expected design
flow rate. In such cases the sediment trap
may only be considered a Type 3 system.

1 A supplementary (coarse) sediment trap may
be required upstream of the filter tubes to
prevent sediment blockage of the filter tubes.

Modular MST 1 Type 3 sediment trap.

_Srre:F;ment . VST - Modern replacement for Straw Bale Barriers.
Capability of accepting concentrated flows
depends on construction technique.

Sediment SW 1 Type 2 sediment trap.

Weir SW Best used when high flow rates are expected.
Filter Tubes can be incorporated into the
Sediment Weir to improve the treatment of
low-flows.

1 Gabion walls can be used as an alternative to
a Sediment Weir.

Straw Bale SBB I Type 3 sediment trap.

Barrier N SBE . Only suitable when poor access for
installation and maintenance prevents the use
of other, more suitable, sediment traps.
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Sediment control suitable for stormwater outlets
4 : : Coarse sediment trap (CST)
9 Suitable for outlets with a low-fall outlet.

Stormwater outiet
This type of sediment trap is only suitable 1 -
vﬂm'nﬂpﬁmhmumo’

Excavated sediment trap (EST)

1 Suitable for stormwater outlets with little or
no fall at the outlet.

g
(wheeoir pacscall
/— Safety fencing
........................ o4
°°°°° P AR08 0000000000004
3 RN
LA R ) =

Straw bale barrier (SBB)

Warning: straw bale barriers can be
easily damaged by high-velocity outflows,
and difficult to remove once waterlogged.

=

1 Alternatives include Filter Tube Dams.

Crest of filter tube dam should be set such that
waler doas not pond within the stormwaler pipe

Outlets with minimal outlet fall

1 If the stormwater pipe discharges into an
outlet channel with little or no fall, then any
sediment trap with a crest level above the
pipe invert (left) will pond water, and
therefore settle sediment within the pipe.

1 Such sediment traps can be very difficult
to clean-out without releasing significant
guantities of sediment downstream.

1 An Excavated Sediment Trap is generally
more suitable for such low-fall outlets.

wto supghied by Catchmists & l'\Mh Pﬁ_l:d

Inappropriate choice of sediment trap
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Step 18 1 Control sediment run

r 7 -

off at the property boundary

1

iLall  Introduction

At this point in the development of an
ESCP itis a good idea to run your eye
around the property boundary, or the limits
of soil disturbance, and look for any
location where sediment-laden runoff
could leave the site untreated.

In the past, some designers have become
so focused on the design of the sediment
basins that they have forgotten some of
the smaller sub-catchments that drain
directly to the street, or onto a
neighbouring property.

Hodge Road Case Study site
1

On the Hodge Road site there is a region
around the south-west corner where it is
not 6conveni ent éladéno
water to one of the sediment basins.

Given the size of the sub-catchment, a
Type-3 sedi ment trap,
fence, 6 is considere

Ideally, most of this runoff would have
been diverted to Sediment Basin SB-2
using a Flow Diversion Berm made for
Tub-ground mulch generated from the tree
clearing (not done in this case).

. —
Wt et Do Camivnd Mg | P Vb
-

Figure 24 i Sediment controls placed along the limits of disturbance
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Use of geotextiles in sediment control

1 Geotextiles can be used for a number of
purposes, including:
- slowing water flow to encourage
ponding and gravity settlement

- the filtration of dirty water
- geotechnical engineering.

1 Composite fabrics are sometimes used
when it is desirable to perform more than
one of the above tasks.

1 Composite fabrics are not commercially
available in all regions.

Woven fabrics

1 The primary purpose of a woven fabric is
to slow the passage of waterd these
fabrics are not used for filtration.

1 In most cases, the fabric is made from thin
strips of impervious material; thus water
can only weep through the small gaps
where the fabric strips overlap.

1 These fabrics are normally carbon
stabilised (often producing the black
colour) to reduce UV damage, thus
extending their working life.

Woven sediment fence fabric
Non-woven fabrics

1 Non-woven fabrics are primarily used for
filtration and geotechnical engineering.

1 Most non-woven fabrics are not UV
stabilised, thus they have a limited
working life if exposed to direct sunlight.

9 Filter cloth is the most common non-
woven fabric found on construction sites.

1 In Australia, filter cloth is commonly
graded using the o6bi
(thin) to A64 (thickest).

Photo supphed by Cchments & Creoks Py Lid

Non-woven filter cloth
Hessian fabric

1 Hessian fabrics fall outside the normal
rules because they are woven fabrics, but
unlike most woven fabrics, they encourage
filtration.

1 Hessian fabrics can be used to form
erosion control blankets, as well as
hessian sandbags.

1 Hessian sandbags can be filled with sand,
aggregate, or compost to form a Filter
Berm.

Photo supgiied by Geofabines Australasia

Filter sock
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The use of

Stormwater runoff bypasses sediment trap

ment

fence O6returnsao

I nstall ation of 6retur

1 Sediment fences must incorporate regular
6returnsd, generally
spacing, but can be less as the slope
along the fence increases.

3 [max) with wire Dackiog.  Feturns’ placed at 20 m spacing (max) ¥ fence s located
oerwise 2 m (max| mmm ctherwise 5 % 10 m degending on slops

N —— Tl

Direction of flow

Ia\\ F

—

Inappropriate installation techniques

1 The ends of a sediment fence must be
turned up the slope
to prevent water simply passing around
the end of the fence.

Ability to capture and hold sediment

1 A sediment trap should not just divert
sediment-laden water from one location to
another.

1 When constructing a sediment trap, ask
yourself:

- Will the device cause a safety problem?
- Where is the water going to flow?
- Where is the sediment going to settle?

- How will the trapped sediment be
collected and removed?

Caution regarding the placement of
sediment trap on steep slopes

1 On steep slopes, say steeper than 10%
(1 in 10), the focus should be first on
controlling soil erosion, and then on
controlling the flows down the slope.

1 Wherever practical, the trapping of
sediment should occur at the base of the
slope, or at a location well away from the
slope where it is safe and convenient to
temporarily pond water (in this example,
away from the pipeline trench and access
track).
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Step 19 1 Define the final limits of disturbance

-~ )

e ROSEd 8 | B 8 Protection of retained vegetation

9 Atthis point it should be possible to
identify the final limits of disturbance.

1 Where appropriate, prepare a Vegetation
Management Plan, with instructions on the
protection of retained vegetation.

1 Protection Zones placed around trees
should extend the greater of:

- aminimum distance of 10 trunk
diameters (measured 1 m from the
ground), or

- the width of the tree canopy.

Hodge Road Case Study site

1 The limits of disturbance needs to extend
into the riparian zone of Mingo Creek in
order to construct a stable drainage
channel suitable for concentrated flows.

1 An alternative to this design would be to
excavate a short side branch (tributary)
into the bank of Mingo Creek, which would
move the energy dissipater further away
from the creek.

- This is a common design problem when
3 natural Osheetdé fl ow
concentrated drainage channel.

Figure 25 i Limits of disturbance on the Hodge Road school site
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Step 20 1 Prepare the site revegetation/rehabilitation plan

Introduction

1 Specify required site stabilisation,
revegetation and rehabilitation measures.

1 Typically it is not the job of an ESC
specialist to prepare the Landscape Plan.

1 However, the ESC specialist may be

1

involved in determining how the planting
will occur; for example:

- grass seeding

- hydromulching
- compost blanket, or
- turfing.

Hodge Road Case Study site

In the Case Study, site revegetation will
consist of:

- turfed around buildings

- seeded and straw mulching of
playground areas

- tube stock planting with heavy mulching
of car park garden beds

- native bushland regeneration of areas
outside the active school zone.

Figure 26 i Areas of grassing and bush regeneration on the Hodge Road school site

© Catchments & Creeks V2, May 2026

Page 100




Rehabilitation or reuse of sediment basins
Hodge Road School, North Carolina

1 The author is not aware of what steps
were actually taken in 1995 to rehabilitate
the sediment basins.

1 Google images indicate that these areas
were returned to native bushland.

1 These days it is common for sediment
basins to be converted into bio-retention
basins as part of a
stormwater drainage network.

1 However, on a school site it may not be
desirable to have permanent open water
ponds.

ments & Creeks Py Ll ’ Pﬂa m,pr.fwd t;;'('.m::rmcnlz & Croeks P L3

Stormwater treatment pond (2009) Same pond (left) in 2017

Pollution containment basins

1 Pollution containment basins function by
6containingdé any pol
traffic accidents, including fire-fighting
chemicals.

1 Any pollutants captured by the basins
must be later removed for off-site
treatment and disposal.

Photo supphed by Caichmoents & Grecks Pty Lid

Outlet structures

91 Pollution containment traps need to be
fitted with outlet structures that will allow
emergency services to isolate the basin to
prevent the release of captured pollutants.

1 Some agencies require such outlet
structures to be fitted to a wide range of
permanent stormwater treatment systems.

Phaty supplied b Caichments & Creeks Py Lid

0Stlhpardd outl et cont
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Step 21 1 Prepare the installation sequence

SN & ] Introduction

1 On multi-stage construction sites, an
Installation Sequence should be attached
to the ESCP.

1 The Installation Sequence identifies the
expected order that ESC measures are
installed and then decommissioned.

1 Identifying each ESC item with a unique
code (e.g. Exit-1, SF-1, SB-1, etc.) makes
the task of preparing an Installation
Sequence much easier.

P -y .-

Earthworks (1995)

Installation Sequence

1 The Installation Sequence should provide
the following information:

- unique identification number/code

- plan number where the control measure
can be found

- description of when the control
measure is to be installed relative to
other construction activities or ESC
installations

- description of when the control
measure is to be decommissioned
relative to other construction activities.

Table 16 i Example ESC Installation Sequence (not the Case Study site)

Code Item | Plan | Installed | Removed
Mark out initial limits of disturbance
Exit-1 Construction Exit | DWG-001 | Day one When permanent internal
roads are sealed
Exit-2 Construction Exit | DWG-001 | Day one When permanent internal
roads are sealed
Site office DWG-010 | Day one End of works
SF-1 Sediment Fence DWG-001 | Prior to land clearing | After site stabilisation
SF-2 Sediment Fence DWG-001 | Prior to land clearing | After site stabilisation
SB-1 Sediment Basin DWG-002 | After SF-3 After site stabilisation
CH-1 Chute DWG-002 | During construction During removal of SB-1
of SB-1
Clearing of the basinds settling zone
CD-1 Catch Drain DWG-003 | After construction of | After site stabilisation
SB-1
SS-1 Sediment Trench | DWG-003 | Prior to land clearing | After site stabilisation
CD-2 Catch Drain DWG-003 | After construction of
SS-1
CD-3 Catch Drain DWG-003 | After construction of
SS-1
SF-3 Sediment Fence DWG-003 | After land clearing After site stabilisation

© Catchments & Creeks V2, May 2026 Page 102




Alternatively, a Construction Sequence can be prepared that lists the timing of ESC measures
relative to the various construction activities (example provided below).

Table 17 i Example Construction Sequence (not the Case Study site)

Code Item Plan | Installed ‘ Removed

Development approval

Appoint Safety Officer and ESC Officer

Order Stage 1 erosion and sediment control supplies

Pre-construction conference

Mark out initial limits of disturbance

Exit-1 Construction Exit | DWG-001 | Day one When permanent internal
roads are sealed
Exit-2 Construction Exit | DWG-001 | Day one When permanent internal
roads are sealed
Delivery and set-up site office | DWG-010 | Day one End of works
Delivery of waste bins
SF-1 Sediment Fence DWG-001 | Prior to land clearing | After site stabilisation
SF-2 Sediment Fence DWG-001 | Prior to land clearing | After site stabilisation
SB-1 Sediment Basin DWG-002 | After SF-3 After site stabilisation
CH-1 Chute DWG-002 | During construction During removal of SB-1
of SB-1
Clearing of the basinés settling zone
CD-1 Catch Drain DWG-003 | After construction of | After site stabilisation
SB-1
SS-1 Sediment Trench | DWG-003 | Prior to land clearing | After site stabilisation
CD-2 Catch Drain DWG-003 | After construction of
SS-1
CD-3 Catch Drain DWG-003 | After construction of
SS-1
Mark out stockpile area DWG-003
SF-3 Sediment Fence DWG-003 | After land clearing After site stabilisation
Temporary sediment controls at property boundary on Road 2
Clear and grub Roads 1 & 2 DWG-004
Construction Roads 1 & 2 DWG-004
Drainage Road 2 DWG-004

Sedi ment controls RoGrda e ¢ osnavred kit aegd < eod ifindenn t

Drainage Road 1 DWG-004 |

All kerb inlets on Road 1 blocked to prevent sediment inflow

Limited clearing of lots DWG-005
Construct drainage line 3 DWG-006
Site revegetation DWG-007

Installation of temporary sediment controls down-slope of Sediment Basin prior to removal

Removal of Sediment Basin

Stabilisation of basin area DWG-007

Removal of site office
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Step 22 1 Specify emergency ESC measures

Being prepared for storms

M Construction sites need to be
appropriately prepared for potential wet
weather conditions.

1 Only in those regions where extended
periods of dry weather can be anticipated
with high certainty can erosion and
sediment control measures be reduced to
a minimum.

1 Tropical regions should have a declared
wet season period during which ESC
measures must be enhanced.

Approaching storm

Table 18 i Overview of critical ESC measures for various weather conditions

Expected weather

conditions Likely critical aspects of erosion and sediment control

No rainfall or strong | 1  If favourable dry-weather conditions are likely to exist with a
winds expected reasonable degree of certainty, then avoid unnecessary
expenditure on excessive ESC measures (based on expert
advice); however, always ensure the site is appropriately prepared
for possible, unseasonable weather conditions.

1 It should be noted that effective sediment controls at site entry/exit
points are generally always required, even during dry-weather
conditions.

Light rainfall 1 In general, the lighter the rainfall, the higher the desired quality of
the water discharged from the site (mg/L & turbidity-NTU).

1 Wherever practical, sediment control measures should be
designed to maximise the 6 f i | tofrsediment-ladén water during
periods of light rainfall, rather than gravity-induced sedimentation.

1 If a site discharges to a minor watercourse, then the release of
sediment-laden water during periods of light rainfall can potentially
cause more environmental harm than if the same quantity of
sediment were released during moderate to heavy rainfall.

Moderate to heavy | § Itis critical to ensure effective drainage control measures exist on
rainfall the site to prevent the formation of rill and gully erosion.

1 Itis critical to ensure that sediment traps have an effective flow
bypass system to prevent structural failure of the sediment trap.

1  Wherever practical, sediment control measures should be
designed to maximise the gravity-induced settlement of sediment-
laden waters during periods of moderate to heavy rainfall.

T Sedi ment contr ol measures that
filtration through a geotextile cloth) often experience severe
blockage during heavy storms causing flow bypass.

Strong winds 1 Ensure erosion control measures are appropriately anchored.

Maintain exposed clayey soils in a roughened condition to reduce
dust generation (surface roughness reduces wind speed
immediately adjacent the ground).

1 Assess the benefits of chemical-based soil stabilisers (Soil
Binders) instead of just using water trucks.

© Catchments & Creeks V2, May 2026 Page 104




Preparing a site for an imminent storm

Establish temporary flow diversions

1 Form temporary berms up-slope of newly
formed earth batters to:

- direct runoff to Slope Drains or batter
Chutes

- prevent Mulch and seed from being
washed from newly-seeded batters

- minimise the risk of bank scour and
slumping.

1 Temporary Flow Diversion Berms can be
formed from sandbags, topsoil, straw
bales, Geo Logs, or tub-ground Mulch.

- Stabilise all drainage pathways

1 If not already stabilised, line any steep or
unstable drainage lines, including batter
Chutes, with well-secured geotextile cloth.

1 Ensure that channel linings are anchored
in accordance with the soil conditions, e.g.
wire staples for stiff clay soils, barbed pins
for loose soil, and timber stakes for loose
or sandy saoils.

1 Note: metal staples may not provide
immediate anchorage because the rusting
process, which enhances anchorage of
metal staples, has not yet occurred.

Secure erosion control blankets

9 If strong winds are expected (common
with storms), then additional anchorage
may be required on Erosion Control
Blankets if the following conditions exist:

- the blankets have been anchored only
with metal staples

- insufficient rain has occurred to cause
the staples/pins to rust

'_ fat ; , ) : - the soil is loose to firm, but not hard.
& \\ . 1 Woody debris, sandbags, rocks, and

KRS I SHghbents § Gt o stakes can provide additional anchorage.

Blankets displaced by wind

o S B N —~— - - -~

Crost of weir st logst Stabilise spill -through or bypass points

3 : e th d By ¥ : .
O 1 Some storms can exceed the design

fUp-slope o fik2 at conditions of the ESC Plan; however, this
T G T e does not mean that sediment control
measures should be allowed to fail.

1 Spill-through weirs should be incorporated
into sediment traps if such measures are
required to allow flow bypassing, and
prevent structural damage to the trap.

% w condit‘i’on.'s r.gqu,i‘.red.
*f e.g. rock splash pad, rock chute or ‘ A T There are many examples of poorly built

3 J spill-through weirs, so think carefully about

b= the desired water flow when designing and

Sediment fence with spill -through weir building a flow bypass system.
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Step 23 1 Prepare the Monitoring and Maintenance Program

g >

-

-

ot supplied by Catchments & Creeks Pty Lid

Upstream & downstream water samples

~> e

Erosion and Sediment Control Plan

Regular site inspections

1 All erosion and sediment control measures
should be inspected:

- atleast daily when rain is occurring
(when it is safe to do so)

- atleast weekly (even if work is not
occurring on-site)

- within 24 hours prior to expected rainfall

- within 18 hours of a rainfall event of
sufficient intensity to cause runoff.

T Dondt wait for the n
checking that all ESC devices are working.

Collection of water samples

1 Site inspections need to be conducted
during both dry and wet weather.

1 On large construction sites, third-party site
inspections should occur.

1 Onlarge or high-risk sites, monitoring is
likely to include specific water quality
sampling, analysis, and detailed logbook
entries of the sitebd
maintenance activities.

Investigate the source of sediment runoff

1 When a site inspection detects a notable
failure in the adopted ESC measures, the
source of this failure must be investigated,
and appropriate amendments made to the
site to prevent a re-occurrence.

1 If the site inspection identifies the need for
a revised ESCP, then while this plan is
being prepared, site personnel should take
appropriate steps to minimise the risk of
environmental harm.

1 Waiting for a revised plan is not a valid
reason for delaying reasonable actions.

Responding to poor test results

1 Erosion and Sediment Control Plans
(ESCPs) are living documents that can
and should be modified if:

- site conditions change, or

- the adopted measures fail to achieve
the required treatment standard (e.qg.
the water quality objectives).
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Introduction

1 Inspection and Test Plans are usually
prepared for:

- revegetation contracts (most common)

- larger construction works, typically
larger than 1 hectare

- sites where there is the need to control
specific aspects of the construction
process

- where there are potentially high
environmental impacts associated with
the execution of the works.

Use of Inspection and Test Plans

9 Itis uncommon for Inspection and Test
Plans to be attached to Erosion and
Sediment Control Plans.

9 Their use should be assessed on a case-
by-case basis.

1 Large organisations would normally have
key outcome requirements inserted into
their standard revegetation contracts, or
Environmental Management System.

N 5&» - -_ AN 9 In earthworks contracts, Hold Points and
lied by Qaichments & Creaks Pty L ,’7‘ § oA Witness Points may be SpeCiﬁed at key
Inspection of root establishment Inspection points.

INSPECTION AND TEST PLAN (Example — Revegetation)

Area Reference, Sheet Number: Location Description
Construction | Specification | Testing | Product / Person Testing Test Result | Hold Point | Date
Actlv Description Standard Sevice Responsibie Frequenc
iy pU [nosvoneniig | RN | (passiFall) | (YesiNo)
‘ Water quality Water quality Code XX XXX | Eathmoving John Chizen 1 par water No
test | conlractor source
Swiface Preparad to Code XX XXX | Eathmoving Operator Each area Yes
| preparation specification coniracior
r Watered ot Code XX XXX | Earthmoving Operat Each atea Yos
| SLm? | conlractor
Hydromuich Cenificate of Code XX XXX | Revegetstion Operator Esach load No
seed analysis | contractor
Muich Code XX XXX | Revegelation Opesator Each load Ne |
‘ | confractor
Application of | Code XX.XXX | Revegetation Operator Each load No
mulch | contractor
Completion Instruction Code XX XXX | Earthmoving Operator Yes
mema signoff | confractor
Maintenance Watering Code XX.XXX | Earthmoving Job manager Each area Yes
watering | confractor

Figure 27 i Example Revegetation Inspection and Test Plan  (Source: IECA, 2008)
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NON-CONFORMANCE REPORT (Example only)

Job Name: Job No:
Date: Client:

Details of non -conformance:

Details of specification/procedure not conforming to:

Non-conformance raised by: Date:

Short -term preventative action:

Estimated cost of rework/re -training/waste:

Long -term preventative action:

Accepted/rejected by the Client: Date:
Signed:
Non-conformance resolved: Date:
Signed:
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Step 25 T Supporting documentation
Introduction

1 An Erosion and Sediment Control Plan
(ESCP) may be submitted to the
regulatory authority with several
supporting documents attached to the
submission, including:

- soil test data (if conducted by the ESC
team)

- calculation sheets

- ESC specifications and data sheets

- standard drawings of ESC techniques
- technical notes.

Calculation sheets

1 Calculation sheets should be provided for
review, including:

- drainage calculations
- sub-catchment areas
- sizing of topsoil stockpiles
- sizing of sediment basins.

Specification and Construction Details

1 The Specification and Construction Details
provide detailed information of the
installation, operation, maintenance and
removal of all ESC measures proposed
within the ESCP.

1 These details may be printed on the
construction plans, or presented within the
construction documentation.

1 Fact sheets and standard drawings for
various ESC measures are provided on
the Catchments and Creeks website.

Technical Notes

9 Technical notes can be placed on the ESC
plans (preferred), or in the supporting
documentation to explain, for example:

- ESC measures that must be reinstated
= at the end of each working day

. e SN - ESC measure in case of impending

: storms, or a site shutdown

’

- application of erosion control measures
prior to site revegetation.

1 Example technical notes are provided over
the following pages.

ESCP with technical notes on the plan
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ESCP signature box

This Erosion and Sediment Control Plan satisfies the following requirements:

(i) The intent and minimum standards established by all relevant local, state and federal
policies relating to erosion and sediment control.

(i)  Review and approval by personnel suitably trained and experienced (to a degree
appropriate for the given type and size of the land disturbance) in each of the following
categories: construction, soil science, hydrology/hydraulics, and site revegetation and
rehabilitation.

(iii) s both reasonable and practicable.

(iv) Contains sufficient information to allow appropriate implementation of the plan(s).
Signature: Date:

Printed name:

Option A i ESCP signature box

This Erosion and Sediment Control Plan satisfies the following requirements:

(i) The intent and minimum standards established by all relevant local, state and federal
policies relating to erosion and sediment control.

(i)  Review and approval by personnel suitably trained and experienced (to a degree
appropriate for the given type and size of the land disturbance) in each of the following
categories: construction, soil science, hydrology/hydraulics, and site revegetation and
rehabilitation.

(iii) Is both reasonable and practicable.

(iv) Contains sufficient information to allow appropriate implementation of the plan(s).

(v) The Construction Drainage Plan has been reviewed and approved by a suitably
experienced hydraulic engineer and/or hydrologist.

Signature: Date:

Printed name:

Option B 1 ESCP signature box with hydrology sign  -off

This Erosion and Sediment Control Plan satisfies the following requirements:

(i) The intent and minimum standards established by all relevant local, state and federal
policies relating to erosion and sediment control.

(i) Review and approval by personnel suitably trained and experienced (to a degree
appropriate for the given type and size of the land disturbance) in each of the following
categories: construction, soil science, hydrology/hydraulics, and site revegetation and
rehabilitation.

(iii) s both reasonable and practicable.
(iv) Contains sufficient information to allow appropriate implementation of the plan(s).

(v) The Construction Drainage Plan has been reviewed and approved by a suitably
experienced hydraulic engineer and/or hydrologist.

(vi) The sediment basin embankment has been reviewed and approved by a suitably
experienced geotechnical specialist.

Signature: Date:

Printed name:

Option C 1 ESCP signature box with hydrology and embankment safety sign -off
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Construction contracts

Batter without appropriate erosion control

Progressive batter revegetation

Good construction contracts

1 Ingeneral, an appropriately worded
construction contract has a greater
potential to produce favourable
environmental outcomes than a well-
prepared ESC Plan.

T The best ESCP is ea
wording of the construction contract either:

- prevents the main contractor or their
sub-contractors from implementing the
plan, or

- provides the contractor with loopholes
to avoid their environmental duty.

Allowing space of major sediment traps

1 The available road reserve width, or the
contracted use of neighbouring land, must
allow the contractor sufficient space to
construct and operate appropriately sized
sediment basins at key locations.

1 The allocation of sufficient space for
sediment basins is more likely to occur if
these basins are incorporated into the
roaddés permanent st
infrastructure.

1 Space limitations often prevent the use of
sediment basins in urban settings.

Batter stabilisation vs batter revegetation

1 Itis NOT appropriate to leave finished
road batters exposed to the weather
simply because the contractor feels that:

- batter stabilisation measures consist
solely of batter revegetation, or that

- batter revegetation has been sub-
contracted to another organisation that
currently does not have access to the
site.

1 If road batters are not to be immediately
vegetated, then the contract must specify
temporary erosion control measures.

Maintenance and revegetation provisions

9  The construction contract must include
adequate provisions for:

- ongoing maintenance of ESC measures

- progressive site stabilisation and
revegetation.

T 6l nspection and Tes
incorporated into the site revegetation
specifications wherever practical.

T 6Witness Pointso or
used to ensure that road batters are
stabilised at maximum 3 m lifts.

S

(o]

t
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