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1.0

1.1

1.2

INTRODUCTION

This Erosion and Sediment Control Management Plan (ESCMP) is based upon, and provides an update
to, the Erosion and Sediment Control Plan (ESCP) developed for the Arafura EIS (2016) and subsequent
EIS updates, 2017 and 2019, respectively.

Purpose

The ESCMP has been prepared around the Project’s latest general arrangements and layouts, noting
the Project is currently developing through Front-End Engineering Design of the Plant. The Plan
provides guidance on:

= strategies for the management and control of erosion and sediment (applicable to all areas
and phases of the Project (construction, operation, and closure)); and

= design philosophies for Erosion and Sediment Control (ESC) to guide Contractors and
Operators when establishing measures for installation and maintenance activities.

= a consistent approach in developing ESCPs across the Project, that reflects changes in site
conditions as construction progresses.

The ESCMP forms part of the Project's Mine Management Plan (MMP — ARMS-0000-O-PLN-0-0001)
and shall be relied upon for the preparation and implementation of future, detailed, site specific
Erosion and Sediment Control Plans (ESCP) by those Contractors (Mining or Construction), or their
Engineer, planning to undertake ground disturbance works whereby a permit is deemed required
under the Biodiversity Management Plan (BMP - ARMS-0000-H-PLN-N-0002). These ESCPs will be
drafted/collaborated by Certified Professional in Erosion and Sediment Control (CPESC).

Limitations: This document does not extensively discuss permanent water quality controls proposed
for the development (i.e. detailed design) rather focuses on control measures to achieve stabilisation
of disturbed areas, nor does it present exhaustive details on the staged, permanent Kerosene Camp
Creek diversion, refer ARMS-0000-H-PLN-N-0003 Diversion Management Plan.

Objective

The objective of this ESCMP is to provide an overarching lens to minimise the impacts associated with
erosion of disturbed areas and sediment generation during the construction, operational, and closure
phases, by:

= Minimising disturbance activities and area;

= |dentifying and locating the controls required to divert stormwater runoff away from
disturbed areas, effectively managing the upstream catchments;

=  Preventing release, and management of sediment laden stormwater runoff from the disturbed
areas into downstream catchments and / or the surrounding environment; and

= Encouraging prompt rehabilitation of Project construction, operational and closure areas
through appropriate rehabilitation and revegetation.
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1.3  Supporting Documentation

This ESCMP is based on the following standards and guidelines:

= Nolans Project Environmental Impact Statement (EIS), Arafura Resources Ltd, May 2016.
Including EIS Supplementary Report, October 2017, and Section 14A Notification, June 2019.

= Best Practice Erosion and Sediment Control for Building and Construction Projects,
International Erosion Control Association (IECA) Australasia;

= Erosion and Sediment Control Guidelines Built Environment, the former Department of
Natural Resources, Environment, the Arts and Sport (NRETAS), Northern Territory
Government;

= Northern Territory Minerals Council (Inc.) and the Mines and Petroleum Management Division
of the Northern Territory Government, 2004, TEAM NT: Technologies for Environmental
Advancement of Mining in the Northern Territory: Toolkit, D.R. Jones and M. Fawcett, principal
authors; and

= Erosion and Sediment Control Plans Fact Sheet(s), Land Management Unit, Department of
Environment, Parks and Water Security (DEPWS).
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2.0 ACRONYMS AND DEFINITIONS

2.1

Acronyms

Abbreviation Meaning ‘

AA Access Authority

AEP Annual Exceedance Probability

Arafura / ARU Arafura Resources Limited

ASL Above Sea Level

BMP Biodiversity Management Plan

BOM Bureau of Metoerology

CROW Construction Right of Way

DEPWS Department of Environment, Parks and Water Security
NRETAS Department of Natural Resources, Environment, the Arts and Sport
EIS Environmental Impact Statement

ESC Erosion and Sediment Control

ESCMP Erosion and Sediment Control Management Plan
ESCP Erosion and Sediment Control Plan

IECA International Erosion Control Association

ITP Inspection and Test Plans

KP Knight Piésold Pty Ltd

LOM Life of Mine

MIA Mine Infrastructure Area

ML Mineral Lease

MMP Mine Management Plan

NWS Nolans Weather Station

PAF Potential Acid Forming

ROM Run-of-Mine

RSF Residue Storage Facility

RUSLE Revised Universal Soil Loss Equation

SCD Sediment Control Dam

TSF Tailing Storage Facility, refer RSF.

WRD Waste Rock Dump
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2.2 Definitions
Term ‘ Definition ‘
Company Arafura Resources Ltd.
Contractor An entity, engaged or approved by the Company enter into an Agreement
with the Company, to perform work or cause work to be performed.
Engineer The party(s) charged with the responsibility of acting for and on behalf of
the Principal, in a technical capacity.
Project Arafura Resources Limited, Nolans Rare Earths Project
Site The complete Site on and near the Project, including all areas references to
the Project.
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3.0

3.1

3.2

PROJECT SITE CONDITIONS
Project Development

The Nolans Rare Earths Project, for the purposes of erosion and sediment control, is proposing to
construct various mine, process and non-process infrastructure across a number of Mineral Leases
(MLs) and Access Authorities (AA) on the Aileron and Napperby Stations. This infrastructure is
geographically separated from one another and linked by Access Roads / Tracks, and will typically be
developed in a sequential fashion as Works progress. The bulk earthworks and civil construction of
areas will include:

= Site Access Road including Village Access Road
= Village Pad development including Communications Access Track
= Process Plant Pad development, including:
- Power Station
- Residue Storage Facility
= Mine Site, including:
- Mine Access Road including Explosive Storage Area
- Mine Infrastructure Area development
- Mine Surface Water Management development (Creek Diversion)
= Borefield development and Access Tracks
Ground disturbance will be restricted where practical, however, these areas will be cleared, grubbed
and topsoil stripped to allow development of the Project Works. Enabling works, or initial minor
disturbance activities, are forecast to commence third quarter of 2022, with earthworks continuing in
a stage manner from fourth quarter of 2022 through to second quarter of 2024. Stabilisation

(temporary if applicable) of the disturbed areas will be carried out as part of the completion of an
area’s earthworks scope.

Extensive construction works will commence after the earthworks phase, and progressive stabilisation,
both temporary and permanent measures, will be executed to maintain control of erosion and
sediment throughout the Project’s development phase into operation.

Topography

The mine site lies within the Kerosene Camp Creek catchment on the north facing slopes of an east —
west trending ridge of the Reynolds Range. The process plant site is situated on the southern slopes
of the same ridge. Topographic elevation is 886 m above sea level (m ASL) at Mt Boothby to the east
of the mine site, and 1006 m ASL at Mt Freeling to the west. Most of the Kerosene Camp Creek valley
floor at the mine site is typically between 650 and 700 m ASL, and longitudinal gradients along local
creeks to the north and south of the ridge line are typically less than 0.5 percent, with steeper gradients
of about 10 percent on isolated hills.
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3.3 Climate
3.3.1 Rainfall and Evaporation

The mean annual rainfall, as reported in the Site Design Criteria (NRE-0000-E-DEC-G-000T) and
recorded at the Nolans Weather Station, is approximately 427 mm, with a seasonal pattern of more
summer rainfall than winter rainfall. Average monthly rainfall totals range from 4.3 mm in June to 84.1
mm in January. Average three-monthly rainfall totals range from 11.3 mm in May/June/July to 203.4
mm in November/December/January. It must be noted, any month can receive relatively large rainfall
totals, or little or no rain at all.

Records from the Nolans Weather Station (NWS) indicate potential evaporation is greatest in October
and November, with 270.1 mm and 253.4 mm, respectively, which also coincides with months when
rainfall can be highest. Rates of potential evaporation are lower from May to July coinciding with lower
mean rainfall and temperatures, according to the onsite Nolans Weather Station, and in contrast to
Alice Springs BOM records which indicate significantly lower potential evaporation rates from May to
August.

The annual average potential evaporation is approximately 2,600 mm (NWS), which far exceeds the
annual average rainfall of 427 mm (NWS).

The rainfall and evaporation rates are provided in Table 3-2.
3.3.1.1 Rainfall Statistics

Rainfall at the Project is generally characterised by infrequent and intense rainfall events, single events
can deliver > 50 mm within 24 hour. The Bureau of Meteorology (BOM) Intensity—Frequency-Duration
(IFD) indicates 362 mm for a 1 in 100 year, 72 hour rainfall event.

A summary of the IFDs are provided in Table 3-1.

Table 3-1 IFD rainfall depth (mm) [Source: BOM, Design Rainfall Data System (2016)]

Storm Duration Precipitation Depth (mm) for AEP Storm Frequency (%)

(min) | (h) (day) 50% 20% 10% 5% 2% 1% 0.5% 0.1%
5 7 11 13 16 19 22 25 33
10 11 17 20 24 30 34 38 51
15 14 21 26 30 37 42 48 64
30 0.5 19 29 35 42 52 59 67 89
60 1 24 37 46 55 68 78 89 118

180 3 34 51 63 76 93 108 123 163
6 41 61 75 90 111 129 147 195
12 0.5 50 74 92 109 135 156 178 236
24 1 62 93 114 135 169 196 230 313
48 2 76 116 144 172 218 255 300 413
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Storm Duration Precipitation Depth (mm) for AEP Storm Frequency (%)
(min) | (h) | (day) | 50% 20% 10% 5% 2% 1% 0.5% 0.1%
72 3 84 131 164 198 252 298 347 481
168 7 95 153 196 242 308 362 427 592

3.3.2 Temperature and Humidity

The Project area experiences hot and arid conditions. The hottest months are November to March,
with monthly mean daily maximum temperatures above 35°C, and monthly mean daily minimum
temperatures not dropping below 18 °C. The coolest months are May to August, with monthly mean
of daily maximum temperatures remaining at or below 25.5 °C, and monthly mean daily minimum
temperatures not rising above 9.5°C.

The average humidity at the Project is 40% at 09:00 and 25% at 15:00, consistent across the year with
monthly afternoon humidity readings being 15% lower than the morning. The highest levels of
humidity are experienced in June at 53%. This coincides with lower temperatures occurring.

The temperature and humidity rates are provided in Table 3-2.

Table 3-2 Summary of Climate Statistics [Source: BOM, DRDS (2016); Territory Grape Farm NT 1987-2021]

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual

Rainfall (mm)

Annual 841 | 478 | 305 | 197 | 118 | 43 | 17.8 | 459 | 742 | 155 | 583 | 61 427
Average

Annual 2412|1726 | 1736 | 72.2 53.0 174 | 1472 | 484.9 | 7284 | 70.6 | 2749 | 2724 1628
Maximum

Highest 1084 | 78.8 69.8 61.2 18.2 9.0 55.6 | 246.2 | 445.0 | 50.2 | 2548 | 58.2 445
Daily
Rainfall

Evaporation (mm)

Alice
I, 399.9 | 333.2 | 3224 | 231.0 | 151.9 | 111.0 | 127.1 | 176.7 | 246.0 | 319.3 | 351.0 | 378.2 3,139
Springs
Site 2079 | 175.3 | 191.6 | 200.0 | 197.5 | 180.8 | 189.9 | 218.3 | 245.3 | 270.1 | 2534 | 2315 2,607

Temperature (°C)

Mean 374 | 365 | 346 | 309 | 257 | 224 | 229 | 254 | 304 | 335 | 359 | 364 31

Maximum

Mean 222 | 217 19.6 14.5 9.4 6.1 5.1 6.9 119 | 157 19 213 14.5
Minimum

Humidity (%)

Mean 9am | 38 | 40 37 37 47 53 | 51 38 32 | 32 34 37 40

Mean 3 pm 24 28 27 25 27 28 28 22 21 21 22 26 25
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333

Wind (km/h)

Mean9Qam | 17 | 181 | 197 | 189 | 152 | 128 | 143 | 173 | 182 | 196 | 182 | 18 17.3
Mean3pm | 158 | 167 | 166 | 149 | 142 | 135 | 14 | 16 | 155 | 148 | 141 | 145 15
Wind

The winds at the Project, as recorded at the onsite NWS, are predominantly east-south-easterly
direction throughout the year, which closely aligns with records sourced from BOM Territory Grape
Farm Climate Site. The average wind speeds range from 0.95 to 6.78 m/s (3.4 to 24.4 km/h) with an

annual average of 2.93 m/s (10.8 km/h).

The wind roses are provided in Figure 3-1 and speeds are summarised in Figure 3-2.

1.00 - 3.00

3.00 -5.00

5.00 - 7.00

7.00 -9.00

9.00 - 11.00

11.00 - 13.00

13.00 - 15.00

15.00 - 17.00

17.00 - 19.00

Over 19.00

Figure 3-1 Prevailing wind direction
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Wind speed

Figure 3-2 Wind Direction vs speed and wind gusts

3.4 Hydrology

Kerosene Camp Creek is an ephemeral creek and flows through the centre of the mine site before
joining the Woodforde River 12 km further to the north. Kerosene Camp Creek has a catchment area
of approximately 18 km? upstream of the mine site.

Nolans Creek is a tributary of Kerosene Camp Creek and has a catchment area of 26 km? upstream of
the mine site. It flows through the upper north-eastern section of the Mineral Lease where mine
infrastructure is not proposed before it joins Kerosene Camp Creek.

Catchments upstream of drainage crossing points along the access road from the Stuart Highway drain
towards the Southern Basins and are typically less than 3 km?, with the exception one (1) catchment of
about 10 km? between the process plant and village accesses. Areas draining towards the Project are
typically less than 1 km? in extent and channels are ill-defined with runoff likely to be dispersed across
the south facing hillslope.

Semi-arid regions such as the area in which the Project is located are typically characterised by
conditions in which actual evaporation during rainfall events closely matches rainfall and virtually all
rainfall evaporates, resulting in almost no surface runoff. Therefore, the occurrence of surface runoff
and flows within local creeks is infrequent and only occurs during larger rainfall events associated with
the occasional southward extension of a tropical monsoon trough or periodic incursion of north-west
cloud bands over the interior of the continent.
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3.5

3.6

3.7

Local creek beds are mobile with deep sand deposition and banks that show signs of active erosion.
Creek channels are typically 1.0 m deep with a base width of 5 m. Intense, short duration rainfall events
can be expected to occur over the Project area and the relatively shallow depth of creek channels will
lead to out-of-bank flow and possibly temporary and short-term flooding of adjacent areas.

Groundwater

Groundwater was not encountered during the geotechnical investigation, with boreholes extending to
a maximum depth of 25.5 m. Groundwater modelling indicates that groundwater is greater than 30 m
deep across the Plant Site and Residue Storage Facility.

Vegetation

The vegetation types that will be affected by the Project comprise 14 distinct communities and sub-
communities, refer to the Biodiversity Management Plan (ARMS-0000-H-PLN-N-0002) and Weed
Management Plan (ARMS-0000-H-PLN-N-0009) for further details.

A maximum total of 1,6012 ha may be required to be cleared for the Life of Mine (LOM) Project
footprint with the major vegetation units being cleared including:

= Mulga shrubland on sandy red earths over tussock grasses;

= Mulga shrubland on sandy red earths over tussock grasses / Mulga shrubland on sandy red
earths over spinifex; and,

= Mixed woodland over tussock grasses
Soils

Geotechnical investigations of the Nolans Project sites have been carried out in mid-2010, 2011, and
most recently in 2018. The assessments determined the ground condition at each Project location, and
indicate the sites generally comprise Quaternary alluvium becoming red soil sedimentary deposits
overlaying granite and gneiss. The sedimentary plains typically comprise cemented clayey sand
(hardpan) with rock head at variable depths but typically beyond 3.0 m, with calcrete being identified
in test pits at the residue storage facility (RSF), mine site and are expected to be encountered across
the plant site.

Laboratory testing of the geotechnical samples demonstrated the soils are non-dispersive (Class 6).

A topsoil survey (Baseline Soil Assessment) of the RSF, process plant, and mine site was conducted in
2021 which established the soil types across the locations presenting more similarly than they are
different. All sites are free drained, loamy, non-saline, non-sodic, low fertility, friable earths, and are
relatively stable if undisturbed. Due to the characteristics these soils present (i.e., very low surface
organic matter, etc.), they are susceptible to being physically degraded, and likely to become powdery
and loose if over-worked.
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4.0

4.1

EROSION AND SEDIMENT CONTROL - DESIGN PHILOSOPHY

ESC Principles

Water runoff, wind and / or physical disturbance are all processes that can drive soil erosion, causing
particles to become mobile, creating sediment. Measures used for controlling erosion differ to
mitigations surrounding sediment control and drainage, where the former aims to prevent soil erosion
in the first place and the latter aiming to trap and retain sediment produced by erosion processes.

A summary of erosion processes is provided in Table 4-1.

Table 4-1 Erosion Processes (IECA, 2009)

Aspect | Forms of Description Factors Affecting
Erosion Erosion
Water | Splash Erosion | The spattering of soil particles caused by the direct The factors which affect
Erosion | (raindrop) impact of precipitation onto an exposed surface. The water erosion include:
soil particles are typically moved distances up to T m e Soil with low surface
when initially dislodged. These particles may cover;
subsequently be transported by surface water runoff. e Shallow surface soils
Splash erosion is minimised if soils/tailings/residue overlying low
storage facilities have a water coverage greater than 2 permeable
mm. subsoils/rock;
. . A, . ¢ Surface soils with
Sheet Erosion Uniform re.mO\./aI qf .50|'I in thin layers from sIQplng land. high percentage of
(includes Sheet erosion is minimised through stabilisation of fine sand or silts;
splash erosion) | surfaces through practices such as revegetation. e Surface soils that are
Rill Erosion Rill erosion generally occurs by the removal of soil by hard setting or have
water concentrated into small defined channels on a surface crust;
sloping land. Rills can be up to 300 mm deep. Rill e Soils with low levels
erosion is minimised through stabilisation of surfaces of organic matter;
through practices such as revegetation. and
Gully Erosion Gully erosion is similar to rill erosion but produces * soil W'th dispersive
deeper channels generally greater than 300 mm. properties.
Tunnel Erosion | Tunnel erosion is the removal of subsoils in a sub-
surface tunnel (i.e. out of sight). It generally occurs near
gullies, creek lines or constructed embankments in
dispersive soils or where a weak drainage path is
already present.
Watercourse Watercourses naturally transfer sediments downstream.
Erosion However, a modification of stream banks often leads to
instability and erosion.
Wind Surface Creep Rolling and sliding of large particles (>1 mm) which are | The factors which affect
Erosion too heavy to be lifted in the air. The particle rolls and wind erosion include:
dislodges other soil particles by hitting into them. e Soil with low surface
Saltation Wind directly causing particles generally with a R chol,;ear;]d
diameter of 0.1 to 0.5 mm to hop and bounce across High/consistent wind
the surface. The particle then dislodges other particles gl )
. environments; and
on impact.
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Forms of Description Factors Affecting
Erosion Erosion

Suspension Movement of small dust (<0.1 mm) particles into the e Soil characteristics
air. The particles can rise high above the ground and including its binding
form severe dust storms. potential and surface

roughness.

The design principles are formulated around the ESCMP’s objectives, which hinge upon the protection
and mitigation of environmental impacts from the Project. The key objective of the ESCMP is to
minimise the erosion and sediment pollution of ground and surface waters resulting from construction,
mining, and operational activities. Development and implementation of erosion and sediment
management strategies coupled with specific structures and measures aligned with the International
Erosion Control Association “Best Practice Erosion and Sediment Control” Guidelines (IECA, 2008) are
required to ensure the Project’'s development achieves compliance with the objective.

The following treatment measure design principles shall be adopted for all areas and all stages of the
Project:

1. Site Assessment
2. Minimise ground disturbance
3. Manage clean water (divert, onto and around)
4. Control runoff
5. Rehabilitate and stabilise
6. Monitor
4.1.1 Site Assessment

Staging of construction activities, particularly, the bulk earthworks scopes will permit detailed
assessments of the site conditions and characteristics to support development of specific and
“progressive” Erosion and Sediment Control Plans (Progressive ESCP). Such plans will be developed on
an ongoing basis and tailored in consideration of work activity, location, and season.

4.1.2 Minimise ground disturbance

Ground disturbance activities will be closely managed and monitored during execution of construction
activities as to control and restrict the extent and duration of exposed footprints. After bulk earthworks
pads are developed and handed over, the construction activities shall still be managed closely to
mitigate unnecessary disturbance to hardstands and exposure of erodible surfaces which lead to the
generation of sediment.

4.1.3 Manage clean water

Clean water, for the purpose of erosion and sediment control, shall be considered water that either
enters the Project site from an adjacent Lot / property / area, and has not been further contaminated
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4.1.4

4.1.5

by sediment within the site; or water that originates from or on the site (i.e. after sufficient stabilisation
or controls are established) and is of such quality that it does not require treatment to achieve
compliant water quality standard, nor would it be further improved in quality if passed through a
sediment trap.

The primary means of managing clean water receival on the Project Sites from adjacent/upstream
catchments will be through the development of perimeter diversion drains and bunds. This
infrastructure will direct flows around works areas, where possible, rather than through them, and
control any perceived concentrated flows by discharging through re-spreaders to ensure dispersion
and mitigate "water shadowing”.

Clean water received directly onto developed Project catchments will be directed through stormwater
drainage infrastructure, and where possible, kept separate from potentially disturbed, non-stabilised
areas to maintain clean water quality when reporting to stormwater basins. This water can lend itself
to stormwater harvesting for re-use across site.

Control runoff

Runoff generated from Project catchments will be managed to prevent uncontrolled release of
sediment laden (or otherwise contaminated) water to surrounding and downstream receiving
environments. Specific measures and treatments will be employed to control drainage, erosion,
sedimentation, and discharge throughout, and off of, the site during all Project phases from temporary
to permanent.

Rehabilitate and stabilise

Post-disturbance stabilisation provides the best defence against erosion and sedimentation. Therefore,
construction areas will be progressively stabilised following completion and/or suspension of works in
a given area. Certain conditions dictate the need, and criteria for temporary stabilisation of such areas
like stockpile sites, drainage infrastructure and construction laydowns, these include season, exposure
duration, risk of erosion, and final design.

Permanent stabilisation shall be executed as soon as practicable after respective construction activities
are completed, including pavements and hardstands, vegetation rehabilitation and drainage
structures, and other surface treatments.

Monitor

Monitoring ensures the erosion and sediment control measures and installation of, have been correctly
implemented, and promotes maintenance and evaluation of the effectiveness of controls. This practice
also lends itself to modification of ESCPs if, and when necessary, where a control's performances is
deemed subpar.

Inspection and test plans (ITP) will be developed for the construction phase, and these will be used to
establish monitoring and maintenance programs for Operations.
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4.2 Erosion Hazard Risk Assessment

Erosion hazard risk assessments aims to provide guidance around the need, level and type of erosion
and sediment control measures, and their associated design standards.

It's envisaged that a detailed erosion risk assessment will be undertaken prior to the finalisation of the
Project’s detailed engineered designs, which will shore up subsequent detailed progressive ESCPs.

4.2.1 Erosion Hazard

The Revised Universal Soil Loss Equation — RUSLE (IECA 2008) is used to assess a catchments Erosion
Hazard. RUSLE provides a basic model for the prediction of long term, average, annual soil loss from
sheet and rill erosion for a given catchment with specific measures employed. The RUSLE method and
model is a widely accepted technique and allows flexibility that is reflective of stage construction
activities across varying work areas.

The RUSLE is represented by the following equation:

A=RKLSPC

Table 4-2 RUSLE variables

Factor | Description Value | Comment

A Computed soil loss (tonnes/ha/yr) 19.7 As calculated for the project

R Rainfall erosivity factor 1000 | Average derived from Hua Lu and Bofu Yu (2002)

K Soil erodibility factor 0.03 Based on information gathered from Topsoil
Survey NRE-0000-E-RPT-Y-0001.

LS Slope length / gradient factor 0.41 Based on catchment characteristics. IECA 2008 —
Section E3.3

Erosion control practice factor 13 Construction phase condition
C Ground cover and management factor | 1.0 Construction phase condition

4.2.2 Erosion Risk Assessment Methodology

Parameters used to illustrate the risks associated with erosion include:
= Slope steepness;
= Soil dispersion;
= Duration of disturbance;
= Estimated soil loss;
= Rainfall depth; and,
= Sensitivity of receiving waters (both surface and hydrogeological)
Table 4-3 shows the erosion risk parameters and rating the Project as a whole, and is non-

discriminative for a given catchment area, with respect to, total area, forecast duration of exposure and
season of construction.
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Table 4-3 Erosion risk parameters

N/A N/A 0to 30
Low >3but<5 Class 4, 6,7 or8 | <1 month 150 to 225 30+ to 45
Moderate >5but<10 Class 5 > 1 month but 225 to 500 45+ to 100
< 4 months
10 but < 15 Class 3 > 4 month but 500 to 1500 100+ to 225
< 6 months
> 15 Class 1 or 2 > 1500 >225

Adopted from Chapter 4, IECA (2008)
4.2.3 Application of Erosion Risk Assessment
The results presented in Table 4-3 generally illustrate a low erosion risk for the Project activities.

Further characterisation of construction areas within the Mineral Leases for different project scope, will
serve to validate this prescribed low erosion risk, and allows clear definition of erosion and sediment
measures for specific disturbed catchments, and various stockpiles and infrastructure.

Under the best practice land clearing requirements, IECA (2008) Table 4.4.7, very low-low erosion risk
correlates to limit disturbance/clearing activities to eight (8) weeks (or a maximum) of work, if rainfall
is reasonably possible.

4.3  Control Measures and Strategies

As established above, controlling drainage, erosion and sediment provides a platform for a successful
environmental program where treatment and discharge of compliant water can be achieved.
Implementing effective controls at the work site can be a challenge when considering the geographic
area large projects tend to occupy, as is the case for Nolans Rare Earths. However, the degree of
controls will be dictated by the activity, location, duration, and season, and notably some activities will
rely more on sediment and drainage controls (i.e. mine stripping and dumping process) opposed to
utilising comprehensive erosion controls.

We learn from IECA (2008), there are three (3) modes associated with stormwater management to
mitigate erosion and sediment. The relationship between drainage control, erosion control and
sediment control are therefore understood, and are heavily dependent on in-situ site conditions which
will be applied to the ESCP for the Project, later in this document. IECA (2008) design fact sheets will
be observed in the development of detailed erosion and sediment control techniques and treatments
across the site, as they apply to both temporary and permanent infrastructure. Table 4-4 provides a
brief insight into some typical controls for various construction activities.
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4.3.1

Table 4-4 Typical controls for construction activities around mine and processing facilities

m Erosion and other impacts Potential / Typical controls

Clear and grubbing, topsoil
stripping and stockpiling

Exposure of disturbed areas
Loss of topsoil (i.e. wash away)

Mobilisation of sediment from stockpile,
disturbed area (enters drainage / waterway)

Sediment fencing

Breaking up catchments
Degree of battering
Stabilisation / revegetation

Clearing linear
infrastructure (pipelines,
powerlines, roads, etc.)

Exposure of disturbed areas
Loss of topsoil (i.e. wash away)

Mobilisation of sediment from stockpile,
disturbed area (enters drainage / waterway)

Vegetation / Mulch windrows
Stabilisation of access tracks
Revegetation of CROW
Whoa-boys and rock check dams

Road (sealed and unsealed)
and access track
construction

Instability of road formation
Mobilisation of sediment
Runoff scouring

Drainage channels (lined/unlined),
Whoa-boys and rock check dams,
batter protection and rock chutes,
upstream diversions and/or
direction to floodways.

Stormwater retention basins

Process pad development

Exposure of disturbed areas

Generation of sediment entering drainage
infrastructure

Upstream diversion, sediment
basins, drainage channels, check
dams and chutes, sediment
fences, stabilised pavements and
hardstands

Construction of Operations
Complex and
Accommodation camp

Sediment generation reporting to, and
potentially blocking stormwater
infrastructure and waterway
pollution/discolouration

Upstream diversion, sediment
basins, drainage channels,
sediment fences, level spreaders,
stabilised pavements and
hardstands

Waste rock dump
development and dumping

Exposed stockpiles
Mobilisation of sediment from stockpile

Scouring and contaminated runoff, leading
blocked drainage infrastructure and failure
of dump.

Upstream diversion, sediment
basins, drainage channels, check
dams and chutes, sediment
fences

Rehabilitation

Sediment mobilisation leading to blocked
drainage systems and contamination of
waterways

Failure due to application practices, result of
concentrating flows, etc.

Loss of topsoil and seed bank

Revegetation and stabilisation,
contour drains, lined drainage
systems, rock check dams and
rock chutes/level
spreaders/energy dissipaters

Drainage Control

Drainage controls include measures for both the diversion of clean water around and through the site,
along with diversion of site runoff to enable treatment of sediment prior to release offsite. These
controls serve to minimise rill, gully and scour erosion caused by concentrated flows by effectively
managing runoff velocity, volume and location. Management of drainage controls also allows
separation of catchments to be maintained between clean water streams (i.e, upslope) and potentially
sediment laden project sites and streams.
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Implementation of effective drainage control measures attracts long-term benefits in the form of costs
and schedule, where maintenance, repair and clean out of deposition sites are observed to be
alleviated. Selection of drainage control measures for the project, both temporary and permanent, will
be prescribed based on site environmental conditions, execution strategy, season, and work activity
(including footprint, available space and catchment size). The following will provide an overview of
these drainage control measures (non-exhaustive) and will be used as a guide for the development of
future Progressive, and / or, Contractor ESCPs.

4.3.1.1 Flow Diversion Banks

Flow diversion banks are earth embankments/bunds which divert up-slope stormwater runoff from
entering the disturbed area. Water collected by a flow diversion bank is transferred to a stable outlet
structure (i.e., level spreader). The diversions are capable of containing dispersive subsoil due to the
construction methodology not generally requiring the exposure of subsoils. Design considerations
include:

= Discharge to a stable outlet.

= Sediment trap if the diverted water is expected to be contaminated.

= Not divert or concentrate flows onto an adjacent property.

= Sides of the bank are to be not steeper than 2:1 (H:V) slope and the completed bank must be
at least 500 mm high.

Due to the duration of flow diversion banks at the Project they will be stabilised immediately following
initial construction (seeded, mulched and revegetated, where appropriate).

Haul Roads will also be utilised as flow diversion banks across the mine site, specifically surrounding
the LOM pit to restrict overland flows entering the mine site.

Specific Areas

Accommodation Village, Process Plant, RSF and Mine Site.

4.3.1.2 Catch Drains

Catch drains are channels excavated to divert flow around disturbed areas, and drain runoff away from
erosion prone areas. Catch drains should be at least 300 mm deep and 1000 mm wide. They may be
constructed across a slope to convey runoff at a non-erosive velocity. The channel may be combined
with an embankment (flow diversion bank) on the downslope side to increase its capacity. The drains
intercept the sheet runoff and divert it at a non-scouring velocity to a stabilised outlet.

A typical gradient of a catch drain is 0.5% and may be as low as 0.25% or as high as 0.75%. As a general
rule, the deeper the flow, the lower the maximum gradient. Use of rock-check dams can reduce the
effective channel gradient of steeper channels by typically 5%.

Specific Areas

Accommodation Village: Village perimeter drain.
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Process Plant: Processing plant facilities perimeter drains.

Mine Site: Perimeter drains at Waste Rock Dump(s), ROM Pad and mine lease
boundary

4.3.1.3 Table & Diversion (Turnout) Drains

Table drains are constructed adjacent to sealed and unsealed roads to provide a preferential pathway
for drainage for sheet flow received from the surrounding environment and the formed road. The
drains should be at least 300 mm deep. Table drains will have check dams installed to reduce water
velocities and will discharge into a diversion drain.

Diversion, or turnout, drains are constructed drainage channels which receive water from table drains
and direct it to a suitable disposal area. The drains are to discharge water via a level spreader or the
final grade should be 0.2% for 30 m (i.e. 6 cm fall over 30 m). The positioning of diversion drains is site
specific but generally should be at a maximum of 120 m at slopes up to 2% reducing to 15 m for slopes
greater than 8%.

Specific Areas

Sealed and unsealed roads across the Project.

4.3.1.4 Check Dams

Check-dams control the flow velocity in channels and are effective at removing coarse sediments from
stormwater flow.

Check-dams are placed at intervals within the channel to create ponding of flow along the channel’s
length, between the toe of the upstream dam and overflow-invert of the downstream dam. This
reduces the flow velocity, decreasing scour of the channel and allows coarse sediments to settle.
Design criteria includes:

= Dam centre (“spillway”) to be at least 150 mm lower than the edges, and dam height limited
in height to around 0.5 m. Greater heights require a larger rock-apron to dissipate energy of
the overflow; and

= Maximum spacing between the dams occurs where the toe of the upstream dam is at the
same elevation as the crest of the downstream dam

Specific Areas

Situated across the Project within catch drains and table drains

4.3.1.5 Level Spreaders

Level spreaders are typically constructed along the contour line and consist of a level rock protected
entry, allowing concentrated flow to spread to a nominated flow width. Level spreaders are used on
the outlet of diversion channels and basins to spread flow and convert concentrated flow into sheet
flow. Key issues are noted below:
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4.3.1.6

4.3.1.7

4.3.2

= Level spreader outlet grade must be less than 10% and ideally discharge should occur to areas
of undisturbed land

= Typical maintenance, such as periodic checks, should be conducted to ensure that sediment
build up and general erosion such as scouring or channel damage upstream and downstream
of the spreader, does not occur and

= Protection of the outlet can be achieved using jute mesh, grass turf, rock or other appropriate
stabilisers.
Specific Areas

Situated across the Project as outlets to flow diversion banks, diversion drains or rock
lined chutes.

Rock Lined Chutes

Chutes provide a stable pathway for the transfer of water from elevated surfaces to ground level such
as rehabilitated Waste Rock Dumps, Residue Storage Facility, Raw Water Pond, or other infrastructure
containing an emergency spillway (ponds or dams, etc.).
Key design details include:

= Surface drainage across an elevated structure to be directed toward chute(s):

= |Installation of rock mattress or alternative stable landform at the base to control erosion;

= Chute to be designed with a safety factor of 1.5 (high risk structure); and

= Rock to be geochemically stable, durable and resistant to weathering.
Energy Dissipater and Recessed Rock Pad (Outlet Structure)

Energy dissipaters provide outlet control for rock lined chutes to prevent undermining of the chute
and control scour immediately downstream. The dissipater itself will be made of coarse riprap or rows
of small concrete impact blocks to form as bed roughness and will lead into a recessed rock pad to
allow sheet flow to the surrounding environment.

Specific Areas

Situated at the toe of rock lined chutes including the Waste Rock Dumps, Residue
Storage Facility and other pond and dams with

Erosion Control

Prevention of erosion is the primary approach in mitigating adverse impacts associated with
sedimentation. Construction activities are to be undertaken so as to reduce the duration of soil
exposure to erosive forces (wind and water), either by holding the soil in place or by shielding it. The
aim of these controls is to prevent or minimise the generation, movement and loss of sediments at
their source, typically as a result of raindrop impact or sheet flow.

Typical measures include:
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=  Minimise the area and duration of disturbance;
= Minimise soil and stockpile erosion caused by wind and rain; and

= Minimise turbidity levels in stormwater runoff by minimising the exposure of soil to rain and
stormwater flow.

=  Protection of soil surface (i.e. geo-binders, geotextile, jute matting/mesh, etc).

= Progressive stabilisation

Erosion control measures specific to the Project’'s execution strategy will are outlined as follows and
will be used as a guide for the development of detailed and future, Progressive, and / or, Contractor
ESCPs.

4.3.2.1 Vegetation/Revegetation

Vegetation or revegetation of a Project is the primary (and long-term) technique for mitigating erosion,
and provides:

=  Physical protection against raindrop impact;
=  Barrier between the earth and flow;
= Increased surface roughness that reduces erosive flow velocities; and

= Increased absorption of rainfall by the soil-profile, reducing the volume of runoff.

Revegetation will be carried out on disturbed soil surface that has the potential to erode and cause
sediment movement into the surrounding environment during rain events. Ideally, plants should be
native to the area, have good soil binding capability and compete successfully with weed species.

Topsoil collected during the initial ground disturbance will be applied across areas to be revegetated.
Vegetation cleared will be stockpiled during the clearing process and stored for use on exposed soil
surfaces no longer required (i.e. road easements). The respreading of stockpiled vegetation will provide
a protection layer to the seedbank allowing it to grow.

4.3.2.2 Gravelling

Gravelling (gravel sheeting) provides a permanent erosion control from raindrop, wind and potential
mud generation impacts. It is ideal for application on areas of broad, low gradient earth surfaces and
can be used in high traffic volume areas. In general gravelling will be utilised at site
offices/administration buildings, across the accommodation village and dedicated light vehicle parking
areas. Similar benefits listed above for revegetation are observed with gravelling, although without the
long-term ecological benefits that cultivated land will otherwise yield.

Gravel should be approximately 20 — 75 mm hard, angular, weather resistant and evenly graded. It
should be applied to a minimum of 50 mm thickness across the designated area. Reapplication of
gravel will be undertaken as required following maintenance inspections.

Note: if gravel continually migrates off dedicated location a Cellular Confinement System (CCS) may
be installed to restrict lateral displacement.
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4.3.2.3 Dust Control — Water Cart

Ground conditions are generally dry and traffic movements and wind energy has the potential to erode
unsealed tracks, access and haul roads, and topsoil stockpiles. Watercarts will be used to suppress dust
particles (generally 0.001 to 0.1 mm). Dust suppression from watercarts will be utilised throughout the
construction process to facilitate settlement of unsealed and sealed roads, and other pavement
hardstands. Stockpiles will be sprayed as required by the watercart to minimise dust emissions on dry
windy days.

Specific Areas

Unsealed tracks, access and haulage roads and topsoil stockpiles.

4.3.2.4 Wind Breaks

Natural vegetation will be utilised as a wind break across the Project. Wind breaks act by providing a
buffer and reducing wind velocity. Flagging will be used to ensure areas aren't over cleared.
Windrowed stockpiles of cleared vegetation from disturbed areas will be used

4.3.2.5 Surface Roughening / Contour Ripping

Surface roughening on exposed or revegetated surfaces increases erosion protection of soil surfaces
by increasing water infiltration, delaying the formation of rilling and reducing dust generation. In order
to roughen surfaces machinery will be utilised (i.e. rippers).

Ridges will be installed along contours and perpendicular to the predominant wind direction (south
easterly wind direction) where possible. In general, and dependent on the natural grades, ridges will
be ripped to a depth of up to 600 - 900 mm in pairs approximately 2 to 6 m apart.

The installation will include the diversion of up-gradient stormwater runoff around the roughening
areas. Following roughening/ridge installation, the areas will be immediately seeded and mulched to
optimise seed germination and growing conditions, whilst promoting infiltration.

Specific Areas

Drill pads, rehabilitation of unsealed tracks, temporary construction areas and
laydowns/

4.3.3 Sediment Control

Managing the water quality of received stormwater in accordance with the Project’s performance
standard will require the implementation of sediment control measures that direct, trap and retain
sediment in either form, be it bed load (along drainage surface) or suspended (sediment laden flowing
water), thereby promoting sedimentation. Where practical, sediment should be trapped close to its
source, reducing break-down of soil particles and the release of dispersive clays (if present, typically
not expected at the Project).
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4.3.3.1

Sediment controls have the greatest maintenance requirements of ESC measures. A sediment control
structure may not work properly if it does not have regular maintenance (sediment-removal), especially
after a storm event.

IECA (2008) explains sediment controls being classified as being Type 1, Type 2 or Type 3 depending
upon ability to trap suspended sediments. These controls techniques notionally include:
= Type 1: designed to collect particles smaller than 0.045 mm (i.e., sediment basins);

=  Type 2: systems designed to contain / capture particles between 0.045 and 0.14 mm particle
size (i.e. sediment traps — rock filter dams, weirs and filtration ponds);

= Type 3: systems designed primarily to trap sediment over 0.14 mm particle size (i.e., sediment
fences, buffer zones, etc.); and,

= Supplementary: systems that have limited effectiveness in their application (i.e., grass filter

strips, coir logs).

An overview of the sediment control techniques proposed for the project are detailed over the
proceeding subsections.

Sediment Fences
Sediment fences provide physical filtration of sheet flow passing through filter material and allow

settling of suspended sediments by the ponding of water behind the fence. Sediment fences typically:

= Consist of a filter fabric attached to a wire and post fence at a maximum height of 700 mm
with an additional 200 mm (min) buried and compacted into an upstream trench;

= Should be constructed along a contour with turn-ups at either end to prevent runoff flowing
around the fence;

=  Are most effective for coarse-fraction sediments in sheet flows;
=  Trap sediment larger than 0.14 mm and have little impact on fine silts;

= May be used in the control of sediment runoff from exposed land, unsealed roads, batters
and stockpiles; and

=  For large areas on moderate slopes, sediment fences may be placed at intervals down-slope
with a catch-drain on its downstream side. This will contain sediments at the source and
minimise concentration of flow.

Specific Areas

Topsoil stockpiles, sheet flow on approach to watercourses, and staged construction
across large earthwork pads with multiple subplot drainage patterns (i.e. Process
Plant).
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4.3.3.2 Stormwater Retention Basins (Sediment Trap)

A stormwater retention basin is an effective system to trap and retain a wide range of sediment particle
sizes down to 0.045 mm, depending on its hydraulic characteristics (retention time and flow-
distribution). It is noted that:

= Stormwater retention basins are usually required when the disturbed area is greater than one
hectare, the soils are dispersive and/or there is a need to control runoff turbidity;

= Stormwater retention basins should be located upstream of water bodies, bushland and major
stormwater systems;

= Stormwater retention basins are sized to contain and slowly settle fine particles or to slow the
flow's velocity allowing settlement of coarser particles during flow-through; and

= Both coarse sediment concentration and turbidity levels can be reduced.

Specific Areas

Accommodation Village, Process Plant, RSF, Mine Site and Access Road, where
applicable.

4.3.3.3 Chemical Flocculation

Inducing flocculation and sedimentation to improve water quality between storm events and provide
means to mechanically discharge detained stormwater may be required. Chemicals including gypsum,
alum, lime or polyelectrolytes will be considered.

Addition of chemical flocculants will only occur 24 hours after the rainfall event has ceased, and more
is present on the forecast. Stormwater detained in basins shall be tested to determine the most
appropriate chemical flocculant for the project’s applications, and even trailed during lesser rainfall
events where there is no risk to discharge to receiving environments.
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5.0

5.1

PROJECT EROSION AND SEDIMENT CONTROL MEASURES
General Ground Disturbance

Ground disturbances will be undertaken in accordance with the Ground Disturbance Permit System as
identified in the Biodiversity Management Plan (ARMS-0000-H-PLN-N-0002). Ground disturbance
includes all disturbances to natural ground including borrow pits, drill pads and infrastructure
construction easements. Disturbances will be staged to reduce the area of exposed surfaces through
the construction and operations phases. Clearing and disturbance will be restricted to eight (8) weeks
of work, per definition of erosion risk classification (Low).

Future detailed site surveillance, construction scheduling, season, and subsequent evidence-based
erosion hazard risk assessments shall allow the re-classification of the erosion risk profile and mitigate
the eight (8) week restriction.

Flagging

Flagging will be installed at all locations to be cleared to ensure the areas are not over cleared. The
maintenance of vegetation adjacent to clearing assists in reducing any surface water runoff volume
and velocity.

Ground Disturbance Process

Disturbances across the project will generally be managed in accordance with the following:

1. Weed Removal

The area will be surveyed to assess if the vegetation present comprises of any weeds. Weeds
will be removed / treated in accordance with the Weed Management Plan prior to ground
disturbances occurring. Weed removal is an important part of the process to ensure mulch
does not assist in the distribution of weeds across the site.

2. Vegetation Removal

Vegetation will be cleared in a manner that minimises damage to any retained vegetation, in
accordance with the Topsoil Management Plan (ARMS-0000-H-PLN-N-0005). Cleared
vegetation will remain in stockpiles. The stockpiled vegetation will either be used during
revegetation of the area or transferred to the process plant or mine site for storage/covering
topsoil stockpiles.

3. Flow Diversion Bank

Flow diversion banks will be installed to facilitate the diversion of clean water around the
disturbance. The banks will have a level spreader to discharge concentrated flows. The flow
diversion will remain in situ until sufficient site drainage has been established.

4. Topsoil Removal

Following the installation of flow diversion banks, topsoil will be removed and stockpiled
adjacent to the disturbance area. The topsoil will be utilised as part of the revegetation
process for the disturbance for a given area. Topsoil may be considered for transfer to the
Mine Site for storage within the topsoil stockpiles.
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5.2

5.3

5. Sediment Fence

If the topsoil is intended to be reused at the area of ground disturbance, the stockpile is to
be located within the disturbance area and associated flow diversion bank. In addition, a
sediment fence is to be installed on the downgradient side of the stockpile.

6. Surface Roughening / Contour Ripping

The flow diversion bank will be removed / flattened. Roughening will then be undertaken to
facilitate vegetation establishment and reduce potential for rill and gully erosion. Following
roughening/ridge installation the areas will be immediately seeded and mulched to optimise
seed germination and growing conditions.

7. Revegetation

Where possible, areas will be revegetated immediately following the completion of works with
native species. If revegetation is not established sufficiently due to gradient complications,
then a cellular confinement system (CCS) may be installed to arrest soil movement and
facilitate vegetation establishment.

Project ESC Design Parameters

The extent and type of erosion control measures depends on the likelihood and intensity of expected
rainfall and sheet flow. The treatments and approaches in this ESCP, as outlined above, are divided into
three categories of control measures including:

=  Erosion Control Measures

Erosion control design is based on average monthly rainfall ranging from 4.3 mm in June to
84.1 mm in January;

= Drainage Control Measures

Drainage control design is primarily based on the 1% Annual Exceedance Probability (AEP) for
a design storm 72 hour rainfall event for permanent infrastructure and 10% AEP 72 hour
rainfall event for temporary drainage works; and,

= Sediment Control Measures

Sediment control design is based on the 1% AEP design event, 72 hour rainfall event with a
rainfall depth of 298 mm, with the exception of the mine surface water management
infrastructure.

Roads and Tracks (Sealed or Unsealed)
Roads and Tracks will be constructed to facilitate effective drainage with a targeted crossfall of 4% (1
in 25). Drainage will be installed adjacent to tracks including:

= Table Drains

The drain collects drainage from the surrounding environment and road. The drains will be
installed with check dams to reduce water velocities; and,

= Diversion Drains
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Diversion drains will be installed and pushed out into the surrounding environmental to
facilitate the disposal/discharge of flows into the table drains. The drains are to discharge
water via a level spreader or the final grade should be 0.2% for 30 m (i.e. 6 cm fall over 30 m).

=  Floodways

Due to the nature of the drainage within the project, floodways will be used where practicable
to reduce the interruption of natural sheet flow and to avoid, as much a is practicable, the
concentration of water flows across roadways.

5.3.1 Mine Access Road

Small sediment management dams will be built along the road at regular intervals to capture the runoff
from the road surface which potentially could contain ore particles (even with controls like washbays
to mitigate this risk).

Each sediment dam will be approximately 40 by 40 m and 2 m deep, providing approximately 2,000 m?
of storage capacity. The exact dimensions will be adjusted to suite the individual dam locations. Placed
at 500 m intervals along the haul road this will be sufficient to store the runoff due to a 1% AEP 24 hour
storm if empty at the beginning of a storm. Emergency spillways will be installed to safely discharge
any water in excess of the storage capacity.

5.4  Accommodation Village

Following the removal of vegetation, construction of the Village earthworks pad will predominantly
include a "capping” pavement (subbase, basecourse, FCR, etc) across the areas proposed for modular
buildings and light vehicle parking. This provides a stabilised surface and promotes a uniform sheet
flow for the surface runoff, preventing pooling/ponding. Revegetation, mulching, or gravelling will be
used in other locations within the Village area outside of drainage channels to mitigate raindrop
erosion.

Flow diversion banks with level spreader outlets will be installed up gradient to divert “clean”
stormwater runoff from the surrounding areas from entering the disturbed / stabilised Village area.

A stormwater basin may be installed to collect overland flow from precipitation falling directly on the
Accommodation Village compound/area. Catch- and/or table- drains will be installed throughout the
Village footprint, where practical, and down gradient of disturbed areas to transfer runoff to
stormwater basin(s). Treatment of channel drains with both drainage and sediment controls will be
observed, i.e., rock check dams to stem velocity of concentrated flows, and up-slope sediment fences
to manage staged construction efforts.

The stormwater basin will be designed in the detailed design phase.
5.5 Process Plant
5.5.1 Processing Facility

Following the removal of vegetation, the bulk earthworks pad will be constructed through conventional
methods using granular pavement (i.e., subbase) and includes a network of table drains that divide the
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process catchment into a number of subplots directing runoff through the site. This pavement provides
a stabilised surface across the Process Plant, mitigating erosion from raindrops and promoting
controlled runoff.

A combination of treatments will be used to further control drainage, erosion and sediment during the
Plant construction phase, ranging from check dams, armouring (i.e., energy dissipaters), sediment
fences and grass filter strips. Gravelling will only be used where suitable rock can be readily made
available as a by-product of construction activities or borrow. Revegetation and mulching of
construction areas will be progressed as soon as practicable on a phased basis to ensure early
rehabilitation.

To remove surface runoff being received from the surrounding areas, flow diversion banks with level
spreader outlets will be installed up gradient of the disturbed process areas.

Process plant table drains will direct precipitation falling directly on the Processing Site to stormwater
basin(s) (permanent structure(s)). The stormwater basin(s) will be designed to capture a 1% AEP
72 hour storm event of 298 mm (refer to Table 3-1) for the given service catchment.

5.5.2 Power Station

For the purposes of this erosion and sediment control management plan, the Power Station shall be
considered as one with the Processing Site. All ESC measure outlined in section 5.5.1 are applicable to
the Power Station.

5.5.3 Residue Storage Facility
The Residue Storage Facilities (RSF) will be gradually expanded across the LOM.

Following the removal of vegetation from each staged expansion, construction of the facility will
require temporary flow diversion banks be installed up-slope to remove receipt of runoff from
surrounding environments. The RSF cells will be constructed below grade, and precipitation received
directly on to the footprint will be directed to, and contained within, sedimentation traps. Catch drains,
sediment fences and/or mulch berms will be used down-slope to manage surface runoff discharging
into the downstream receiving environment.

RSF capacity will be designed to accommodate a 1% AEP extreme wet annual rainfall event. Emergency
spillways figure in the facility’s constructed layout and include rock chutes and recessed rock pads to
control discharge when design storm events are exceeded. The embankment outer face will be
revegetated after the final slope is established to prevent gully erosion. Risk of dust generation and
wind erosion will be managed through the standard RSF operations whereby the tailings will be
maintained at a minimum moisture level.

5.6 Mine Site

Knight Piésold Pty Ltd (KP) was commissioned to undertake a study and design of Surface Water
Management for the Mine Site of the Arafura Nolans Project.
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The mine surface water management system will provide sediment and flood control for areas
disturbed by mining activities from the pre-commissioning construction phase until a stable landform
is re-established as part of the closure process. The infrastructure supporting this management systems
include:

= Sediment management structures;
= Pit diversion (constructed in stages with development on the Mine); and,

=  Mining area flood management.
5.6.1 Sediment Management Structures

The Mine Site's last line of defence against potential discharge of sediment laden waters are a number
of large sediment control dams (SCDs) which will be constructed at the downstream extremity of the
Mineral Lease to capture all runoff.

During mine surface water management stage 1 development, two (2) SCDs will be constructed at the
north-eastern boundary, and will overflow into a polishing pond prior to offsite discharge. These SCDs
will collect all runoff from the initial 8 years of mine operation, including ground disturbance, topsoil
stockpiles, pit development, and eastern waste rock dump. A third (southern) SCD will be constructed
near the Mine Infrastructure Area (MIA) to the south of the pit development, which will service the
runoff from the ROM as well the MIA and immediate disturbed surrounds.

The SCDs will be sized to remove particles up to the medium to coarse silt fraction for flows up to 1 %
AEP Storms. During the stage 2 development, an additional north-western SCD will be constructed to
service the mine expansion and the establishment of the western rock dump.

Other lines of defence combatting erosion and sediment within the Mine Site includes each
area/landscape being capable of locally managing sediment source control to mitigate sediment laden
runoff. These are briefly discussed across the respective key areas of the mine in the following
subsections.

Minor diversion channels will be positioned and excavated at strategic locations across the mine site
to promote runoff reporting to respective catchment SCDs for treatment. Check dams will be included
where necessary.

5.6.1.1 Open Pit

Haul roads constructed across the mine site will serve as flow diversion banks. The pit perimeter haul
road will restrict overland flows entering the pit. The remaining haul roads across the site will have
culverts or floodways' installed to facilitate overland flow through the site.

Supplementary flow diversion banks will be constructed, complete with catch drains, directing overland
flow to sediment basins, or diversion drains dependent upon the quality of water from the received
from surrounding environments.
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5.6.1.2 Topsoil Stockpiles

Topsoil storage areas have been identified to facilitate progressive rehabilitation and closure of the
Project. The construction phase will be managed such that topsoil is collected from all ground
disturbances. The topsoil stored within stockpile areas will be utilised for efficient management and
progressive rehabilitation across the Project as required.

Stockpiles will be managed to ensure stability of topsoil is achieved within a minimum timeframe.
During the establishment a sediment fence (type 3 control) will be installed surrounding the down
gradient area of the stockpile. The sediment fence will be removed following the establishment of
vegetation (stability of the landform). Cleared vegetation stockpiles can be used to impede topsoil
stockpile toe erosion and can be positioned to act as flow diversion or filtration bunds.

Stormwater discharged through/from the sediment fences will be directed to the SCDs by diversion
channels and haul road formations.

5.6.1.3 Waste Rock Dumps

Waste Rock Dumps (WRDs) will be constructed to store waste rock from mining activities. In general,
WRDs are positioned in close proximity to Pit entry/egress points to reduce haulage distance and
therefore fuel costs.

Geochemistry at the Project indicated the risk of acid, metalliferous or saline drainage is low, and the
material can generally be managed as Non Acid Forming waste. However, field testing procedures will
be implemented during the operation to identify and appropriately manage any potential (estimate
<1%) Potential Acid Forming (PAF) waste.

A low permeability base will be constructed for the WRDs. The construction material will be
geochemically stable (inert) and have the ability to be compacted by traffic and track rolling. Catch
drains will be constructed adjacent to the WRD bases and act as a perimeter drain collecting surface
flows and transferring them to a local stormwater basin (sediment trap). The catch drains will be
installed with check dams to reduce flow velocities. A bund will be positioned on the ‘outside’ of the
catch drain to restrict other water sources entering the drain.

5.6.1.4 ROM Pad

The Run-of-Mine (ROM) Pad will be established during the construction period to its LOM extents. The
ROM Pad will have a raised compacted base with a target permeability of 5x10-8 m/s. A flow diversion
bank will be installed along the perimeter of the ROM Pad to transfer flows to a local stormwater basin
and the pad itself will have a gentle gradient to the basin.

The discharge from the ROM pad / basin will be directed through a table drain to the southern SCD.
5.6.1.5 Mine Infrastructure Area

Following the removal of vegetation, the mine infrastructure area (MIA) bulk earthworks pad will be
constructed using conventional methods of layers of compacted granular pavement (i.e.
subbase/basecourse). This pavement provides a stabilised surface across the MIA. The hardstand
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pavement will be encompassed by flow diversion bunds / earthen windrows to eliminate runoff being
received from surrounding catchments and promote sheet flow of rainfall runoff received directly onto
the area until interception by table drains.

Table drains will report to the southern SCD (or local basin) installed to trap all sediment laden runoff
from the MIA compound. Bunds will be revegetated promptly post-construction to establish a
stabilised surface.

5.6.2 Pit Diversion

The pit diversion channel is intended to divert the natural flow of Kerosene Creek around the open pit
and waste dumps and will be constructed in two stages (year 1 and year 8, respectively).

The Kerosene Camp Creek diversion channels (stage 1 & 2) will be designed for a 0.1% AEP rainfall
event. Flow diversion bunds complete with cut-off trenches will be built upstream of the pit to divert
inflow and outflow from Kerosene Camp Creek into the stage 1 diversion channel.

The diversion channel is expected to be located in rock and constructed with very shallow grade / low
flow velocity, and as such drainage and erosion control is not envisaged as being required. Where
softer underlying soils are encountered, drainage (check dams) and erosion (gravelling, armouring,
etc.) control will be established. The bund embankments will be constructed of low permeability
material and have a 500 mm wide layer of (rock pitching) erosion protection on the upstream batter.
Revegetation will be promoted as soon as practical after completion of the installation.

The stage 2 diversion channel is excavated considerably deeper into rock compared to stage 1,
however, the design and installation methodology will remain consistent, as will be the case for the
ESC measures for construction and operation phases.

5.6.3 Mine Area Flood Management

A Flood Protection Bund will be built east of the pit and eastern waste rock dump during the stage 1
pit diversion development to ensure Nolans Creek does not encroach into the nominated mining area,
which will be built within the flood plain extents of the river. The bund was sized for flood levels up to
0.1% AEP rainfall events.

A catch drain (or diversion drain) will be installed on the downstream side (mine site side) of the flood
protection bund to capture and convey surface water runoff from the mine site landscapes. The runoff
will be directed to the north-eastern sediment control dams.

5.7 Borefield

The ESC measures for the Borefield will be managed in accordance with the general ground
disturbance process and, roads and tracks measures described in sections 5.1.2 and 5.3, respectively.
ESC strategies will also consider those outlined in Appendix P — Land-based Pipeline Construction (IECA
2008 Addendum), specifically P3.
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REHABILITATION AND STABILISATION

It is fundamental to a successful erosion and sediment control philosophy, plan and execution that
rehabilitation and stabilisation of the ground disturbance is executed in a timely manner and to a
standard that provides a sustainable platform for the long-term.

Stabilisation of newly constructed infrastructure subject to erodible forces, and rehabilitation of areas
during and post construction, will be consistent with best practices outlined by IECA (2008), and will
be the subject of other Project environmental management plans to be submitted under ARMS -000-
O-PLN-0-0001 — Mine Management Plan.

Revegetation is considered the primary form of stabilisation for areas outside of the final detailed
hardstands / trafficable corridors. Topsoil harvested during the initial ground disturbance process shall
respread over roughened (i.e., ripped) surfaces and supplement with seed bank, if necessary.
Establishment of revegetation will be continually monitored to ensure the practice is a success or
corrected if flawed.
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7.0

71

MAINTENANCE REQUIREMENTS

Maintenance Philosophy

The ESCP for the proposed development is prepared with the following maintenance philosophy:

= Selection of mitigation measures requiring minimal regular maintenance or simple
maintenance procedures; and

= Access must be provided if maintenance is required on any structure.
A maintenance program for the ESC measures is outlined in Table 7-1. A checklist will be developed
that records maintenance problems likely to occur for each of the ESC measures adopted by the

Project, and identifies the person responsible for implementing, maintaining, inspecting, repairing, and
modifying controls.

The inspection frequency will need to be adjusted according to the prevailing weather conditions, i.e.,
increased during wet periods and reduced during dry periods. Weekly inspections will be sufficient
during minor runoff events. An inspection is required after any major runoff event.

Table 7-1 Typical controls for construction activities around mine and processing facilities

Erosion Control

Flagging As required; or | As required. Identify any damage and re-establish flagging.

Daily during

clearances.
Revegetation As required; or | When areas of mulch have | Re-application of mulch and take action to prevent
(Seeds and After a major been eroded or if | future damage.
Stockpiled rainfall event vegetation =~ does  not | Assess if vegetation has established and to identify if any
Vegetation) establish in the required | erosion, channelling or weed problems occur.

time. Reseeding and weeding to maintain a dense, vigorous

growth of vegetation.

Vegetation and mulch will require reestablishment if less
than 70% is present.

Application of additional mulch as required.
Maintenance of any upslope diversion channels or
protective fences if installed.

Gravelling As required; or | Ag required. Check for continuous even cover and for rilling along the
After a major up-gradient slope edges.

rainfall event
Replace gravel from the down-gradient location(s).

Cellular As required; or | As required. Removal and reinstallation of system and/or growth
Confinement After a major media.

System rainfall event

Dust Control -

Watercart n/a na na

Wind Breaks — See n/a n/a

Vegetation revegetation

Surface As required; or | As required. If rill erosion occurs through ridges the rills are to be
Roughening / After a major filled.

Contour Ripping | rainfall event
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Drainage Control

Flow Diversion
Bank

As required; or

After a major
rainfall event

When slumps, wheel track
damage or loss of
freeboard has occurred.
When litter or sediment
has accumulated and filled
30% of the drain depth.

Identify any damaged or eroded areas due to sediment
accumulated in the channel, vehicular damage to the
banks, settlement of banks and/or scour due to excessive
flow velocity.

Remove accumulated litter and sediment.

Reform bund or channel banks to design grade.

accumulated or sediment
has filled 30% of the drain
depth.

Catch Drain As required; or | Damage of the channel Identify any damaged or eroded areas due to sediment
After a major banks has occurred. accumulated in the channel, vehicular damage to the
rainfall event banks, settlement of banks and/or scour due to excessive

flow velocity.

Remove accumulated litter and sediment.

Reform bund or channel banks to design grade.

Table Drain Biannual When litter has Identify any damaged or eroded areas due to sediment

accumulated or sediment accumulated in the channel, vehicular damage,
has filled 30% of the drain | settlement of banks and/or scour due to excessive flow
depth. velocity.

Remove accumulated litter and sediment.

Reform bund or channel banks to design grade.

Diversion Drain Biannual When litter has Identify any damaged or eroded areas due to sediment

accumulated in the channel, vehicular damage,
settlement of banks and/or scour due to excessive flow
velocity.

Remove accumulated litter and sediment.

Reform bund or channel banks to design grade.

Check Dam

As required; or

After a major
rainfall event

When litter has
accumulated or sediment
has filled 30% of the drain
depth.

Identify any damage or sediment build-up.
Re-establish dams when sediment begins to flow
through the structure.

Remove accumulated litter and sediment.

Level Spreader

As required; or

After a major
rainfall event

When sediment build-up
limits the spreader to
function effectively
Scouring of channel and
vegetation damaged.

Identify any damage or sediment build-up causing
concentration flow.

Reformation of channel banks to design grade.
Treat scouring or channel damage upstream of the
spreader.

Application of additional mulch or vegetation.

Remove accumulated litter and sediment.

Dissipater and
Recessed Rock
Pad (Outlet
Structure)

after a major
rainfall event

Temporary As required; or | When damage of CCS or Debris trapped on or upstream of the crossing is

Watercourse After a major excessive scour has removed.

Crossing: Fords rainfall event occurred. Identify and remediate any erosion upstream or
downstream scour.

Rock Lined As required or | As required. Check flow entry condition to ensure no flow is

Chute after a major bypassing the chute(s).

rainfall event Check for inlet scour, piping or bank failures.

Check whole of structure for rill or gully erosion to
ensure chutes are operating efficiently.

Energy As required or | As required. Identify any erosion around the edge of the pad and

ensure rocks remain adequately recessed into the earth.

Check for excessive displacement of rocks and potential
for reinstatement.

Sediment Control

Sediment Fence

As required; or

When sediment
accumulates at the base of

Identify any damage caused by on-site Project vehicles
or excessive sediment movement.
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Forms of Description Factors Affecting Erosion

Erosion

After a major the control structure or Remove accumulated litter and sediment.

rainfall event when permeability is Reform sediment fence, take action to prevent future
excessively reduced. damage.

Where fence is regularly damaged, reassess and reduce
the area of inflow, install a second fence at least 1T m
downslope of the existing fence.

Sediment Basin As required; or | When litter has Remove accumulated litter and sediment, spreading it
After a major accumulated or sediment well away from drainage lines.
rainfall event has filled 10% of the Repair of any scouring damage to inlet and outlet and
sediment basin volume as | embankment vegetation.
indicated by the marker Pump-out of retained water to maintain capacity for
post. subsequent inflow events.

Monitoring Checklist
A monitoring checklist will be maintained of all erosion and sediment control measures, with entries
made as inspections are completed and after rainfall events on:

=  Condition of ESC structures and stabilised surfaces;

= Repair of any damage to ESC structures; and

= Rainfall, including duration and times.

Corrective actions will be investigated and implemented within 24 hours, where practicable, where
findings of the ESC monitoring indicate a non-conformance.
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN

TLNOENENE LENITEE

APPENDIX C.

IECA ESC FACT SHEETS

Drainage Control = General

Thee barmprormry dranages foningl magpies pagsd on orabruchion sdes in appeopoabely manggs
shormraater nuncfl e edtioraily corddered paet of fhe oveal Saon OO [EOOEES
Heoswevs, not &l aapets of drainage ooviao’ el solby 1o T Sroon ool proceds. Sord
driidgd tanlrol iskEores Lraclion 1D reduse ol ertaish, wihils oPaeis Bavel i Seden vl
eoamiral Procedd o cullirmd in Tekle 1

Tabds 1 - Application of drsnsgs comiral masar ey

Anprcin appdicalls ro e neiEn oo Anpacis appdicadda to sedmand conirod
»  Dhvenieon of up-alags o wller uso® = Drvirting up-dlopa runod anmshd
o ol Srdurterse Excvabon i (Senafts isdmen? oot
*  Dedmon of @ sibe inko marageabis RO I LAl W VoLl S
TG ) T G SR e ST (e

R e RIS | .
w  Planafes anl of dhibsl rufoflio minimise || g E‘;ﬁqﬁlrmtfﬂiﬂh‘lrﬂi ':rl'm“ulﬂﬁl:j

th rride of il b doeth it ilipes Raping wflsuney M niehucing B e
#  Conol of fiow velccly and scll sroson of mor eadiment bags, sach as

within desinasge charmals and Céufas Hadinet Baana

The profes’ managesen of siorwwaer aunofl dunisg tise Sonsnecia® phids & onbeal (0 Pa
imglemaslalion of sfleciha eroaih nd Sedeienl contrel The mpotines of Sorraales
reardagamerd genimaly mcradses with roasrg randsl ey

This MEamTTamie drarags reguermmenty of 2 wbs nasd bo De appopriatsly nooporatsd ints wl
afage o congdraton Fafum o redognds e reguinsmsds of g things. &8 the granscn of
up-dops "cean’ waler, or the sfiaen] delewry of sden waler o wedimend frape . can
grewraly ind g enral #flcengy of a0 snoEon ang sedimant gonieal program

The efacive Facagenen O Sevealed wihe [UBNQ 80 SoNEoss Sied bed N Pa
appropriale contal ol ansl weloaly, wvolos i localion. Thes usadlly regqured Ba
aidablihsed of mpoey drisnsge conind MaEufe, depaEle © the Bles pos el
drsinage wyulam Tha lemporary nalure of thess dranags confrali oflen meana thal ey @
designed be o lower drenage danderd comgared io e pemanend deirage vydem: howesn,

e nasd For approprials hydrologic ard hydrsls design is juad o iImgortan

Thi Brevary Funoon of thidhe Ar@rd e Sondod sl e - 10

 ereTAE T i ol il anad Quily eroaaon

&  miremie e el of hydraulc damage [o tha adopded srownon and aedmasnt condool
ITHE A

& controd e velocly, woiume and lcaion of salher Bow throug® the it and

= EEpropiately Facads e mireested of ‘Sedn dnd dely sale Peoug® e il

Ths principia of Bt prachcs {0081 cormdrechon wis dransges contral ore oulfined bekow

b Thee pearm anal and WSROy Sraps reguinem s of & Hd nidsd 10 b8 3peTopnis iy
xirithet i diEif] dinsalalimenl Of T Enodess and Sediment Conirol Pusn

2 Flow ool fond 1o Be iSbed 10 Pa fiormos Showitle wikedly by Gl Hiaduil
i dysfam

3 Al driinage chamal bemporaty of pemeasanl, need 1o be comaboded nd mandsned
with srfigmnl gaden! and E mintain S requinsd hpdrmskc copaciy

d, Wheread Medsonable W predicabie U-opeE HoTiRABhe’ SunDll. whTher BTy OF 'DRSBIY .
i B0 B dvirted around S0d Sbotbaaoed and uidtatle dopes B8 manfe thal
rafaEir G S0 aroakah, Bnd Tie daburilion of ik wilhes B o e
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Uncontrolled when printed

ARMS-0000-H-PLN-N-0012 Rev 1

Page 46 of 180



EROSION & SEDIMENT CONTROL MANAGEMENT PLAN
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Ta the madmiam degres remonable and praclicabls. ‘dean’ wales needs o e dadnd
arcund sedimen| Faps ina manner Fial macmises the sedmant rappng efcency of the
sadiment trag

On dishwbanoes sxpeading 1500m° Constructon Drainage Plans need bo be preapared for
sach sape of earth works

Tha corfinesiion schaduls and ESC insallation sequence should alioy for T nalalladon of
B lnparary dranage syibem . and prefecably (R parsacan] @orrmeale’ driifage dyElem,
B% B0oon s pracicatle,

Long slopes of dishebed or olferetss unstable soil should be dvided nbe ssal,
manageable dranage aneas b prevent, or ol leasd minisize 0l enceson

In negior conlaning dspenshos Soils, conginetion delals of drainage syshema and bank
alabilsation works nadd b demonsinale how hass S0ls ane o be slablised and'or bured
e B iy of - dikpadiivg el

Approprisbe cullel scour probection reeds o b pliced on all dormreater outiel, Chofes,
spilfanys and Slope Drans 1o desipats fow anargy and minimise the visk of sod emson.

Building and consinickon sies nesd bo empioy appropriae shor-Semm dranage coninol
M asunes 10 deal with imperding slomms.

Cliasn Saaled suracst, such a4 reofs, dusild b confacted 0o i BT Bhis! UhBerground
driiruagd FyRtess (i availabla) o4 Roon aE By R condnicag

Adeguats drabtage coniioly need b be appled 10 all paermanent and famgorany, ehsailad
redds anad irgscks fo minisises snuiroremental Fors caused by runall Fem such surBices,

Dishwbanoes o naboal walercouwrses and nparian pones need bo be minemised sheneser

possible, and all lemporary WalerCcourss FoSsngs need 1o employ appropriabe drainage,
aroaon, and sedimaent conbrols B0 min e sedin el infos inks the drsam

15 AN drainkfe wabsms, Whelir [SMpOEry o DEmEneel, Hesd 15 b delighed 1o Ma

A Gpfinte Sandge sandand

Dramage coniral techniques malude, il are imied 1. the folloeing

Calch Drana

Chudws

Diversion Crannils

Flre Dbvargion Banks

Linsal Spraadirs

Ol Strusiynem.

Chack Dams

Sl Draieng

Tam porary VWateroounse Crossings

Tha Sesign of thess dréinage control maddunss ore supporbed by technical guideless on
vl chisle and channel linngs induding

Callulpr Confinamant Sysemi
Ercalon Controd Mals
Cziymilhusliz Linings

Grass Linings

Hard Amedusing

Rock Linings

Riock Masinesses

Turl renforcament Mals

For specific information on e above erosion condrol lechnigues, refer o the relesant tact
shesis.
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LTI TESELN LI

Flow Diversion Banks Part 1: General

DRl TN CONTROL TECHMNILE

Lisw Gradeent | o | Wedooity Conteol Shoit Taem +
St v Gt md il | | Chanmed Linng Mgeligm-Long T &
Chtist Corin | I Sl Trealrewsnl Prsfregrmm (]

[]  Flangy dretriein Dar @i fof Corereily i a5 PR s drdn s S ociuses

Symbol = D6 =3

e
Prote 1 = Flow diverskon bamk down- Fivsie 2 ~ Flow diversion bank up-siops of
slapa of & fubane plpeling indeslision & building e

Kaey Principles

1. Key design paamelens s The sffecive fow capscly of e sinocture, and Bwe scour
restislanos of ther smbankorsnt matenial

2 The crdical Gpeabcral By m ulua iy plavenhng sruchursl dGamage |16 1ha embankmen a8
B nesul of Figh welocity Rows of congtryction Ealfic

1 Pl deeemsion banks sre often favoored over Calch Drasing in areas contairsng depersive
sutmod beca e ther conslroction doss not reguies saposure of the subsosks

Dewign Infed ratian

Correnasonal requinements of fow drvension banks and bermrea yany with B bype of smibarkment
The recommerded values ans culned in Tabie 1

Tabhé 1 = Rscomimsnded dimsnbons equiremsnts of Fow diversion banka/ B

Paracnetor Eurthybanks | Compestborms™ | Sandbog bems
Haergit | man) S00mm 00mm {450mm] [
T width (e Emen = A00srem SO0 R
Bl wadth {min) 2500mm™ GOOmm {S00mem) A
Hicke whope (o) 29 (H W) 141 {H W) P
Haycirmihe: Sroabomed 150erim 300 H | Dilvrm ENTT

1] Walues n bracheis apply 0 b placed scromm land siopes. sSerpes than 41 [H V]

[F] Top waih may be cedused n hose nonoontioal sieations in which eeroppng wil nobt Caese
i Gl peaatn @nd U Btk @ie unliorly B ax parkence dismags Tem cormilfucion eguipmesl

[N & mersmgm besbsard of 300mm spples io non-ssgetaiesd sarth smban bments

©Cachmants & Creeks Py Lbd Wesgan 2 - My 2010 Page 1
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LTI TESELN LI

o glanding earth embankments may be stabdmed witb ook, vegelabion, of Emsicn ot
Biankets, howwver, ungrotecied Sopsod embsrkmends are alkso scospiable for shod-besm
apphcatiors

Wi recommended spacing of fiow deension anks down long confbinuous. siopes &
prowided in Table 2 Ths sctusl specing specilied for & given sie may need o B less than thal
il in Tk 2 f B S008 5o Feghly soscapbibhs 1o ersenn, of § inlens S0 Sants e
expicded (i nohim pais of Austaks during B wil shimon)

Table @ - Bagimam recommenchsd spacing of flow divediicn banks down slapes

Cpen Earth Skopes Vegetated Slopes

Blope | Horz | Werk | Slope | Moz | Werh | Slope | Horz | Ve
1% 0rn han i 18 4. Bm < T 0% [ A T

i) i 1.8m oty ] 18 A.2m 1% | 1w im

] 40m 1.6m X% 144m 3.5m 1% S0m 2m

6% Fam 1 Bem % il 3.5m % ] 1im

% b pk. | 5% 108 3.5m 25% A0 #im

T 25m 28m A% Bm 3.8m 0% Xm Bm
13% F2m 26m B4 &m J0m | =38% Case gpecifc

[ :.J_'_'_.H 3 1
Photo 3 — Flow diveriion berm wied io Phobo 4 — Sandbag Mew diverslon bsim
minienizs road runcdl Rowing down o steep, useed bo mindmite suniace flow over &
unstabike section of the embankment recently seeded embankment

M ey i T w1 .‘_ .
Photo § = Earth Bow divession bank waesd  Photo § - Turd-lined flovw diversion bask

o diresct nanod towards the entrance of a with grass-lined outhef chutes at regailar
Slope Dvain intervals along the emiankment
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J’lﬁ"l

r \
f L1
I‘ -\-1.

i’ %,
,___;g‘ \
f %

o
- —_—
AR A F LR A

SliaEaEdl Limiaw

i & G Py

Figurs 1 = Profile of ‘back-push’ bank

The hydraulic capacity of a flow diversion Bank nomally needs fo be assessad on a case-by-
case basi howseer, The associsted Bc shests "Fard 2 On savih sinpes™ and "Pai 70 Gn
grazsed siopes” prosds the hydraulio capadly for dains with a siandard fanguiar profils

edabished on s and grassad shopes respeciely

The geometric properlies of Bnangular drainage charrsls formed by the constnaction of 3 flow

drapryicay bank Grp provided in Tads 3
Tabla 3 — Geamstric propetios of rlanguiar drainage profiles
Syrerstiical or avprmetne Vdnsin: Brea [A):
A= DETY
I T I
'/" Weited perimetss {P);
p.JTiay
¥ Hydradics radius (R):
|
ﬂf’uﬂy"
AsyTrenietric Veadrain: Area [A):
witsera Mow top width, T s yia # b) .-’-.-.|ﬂ-|wr-'
z
Wslted parimaler |P):
P -,-Miu?;uﬁhn‘]]
Hydroulics radius (R):

R 08a+b :
1o’} 4 4 1eb")
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN ARAE DR A
Fluna Elmmhml m:.“":'"' -
= L

A minsmum freeboard of 300 mm s
redirnssirded Ke (10 eRgelated fanlh e-tankmeit

Camiyrsy: ki Doy Py 8

Figure 2 = Flows diversion bank Tosmed from sarth

Piwoio T = Flow diversion banks placed each side of
congtraction site

drainage line passing through rossd

Types of flow diversion banks:
Ther lokoeing peovides: & el descnption of some of (e Sow dversion Danks used withen rusal
= ponsinaoion brd mansgemen

AN bank A, bl el BT o ol emch end bo promolo: wotes fitraion

1 ol e A, Bk foreidl Dy Mgwang 580 @B L B Soge

Comeonsl bank A bank rmed By movng m-alu aanh down hus Iaimeng Bn excayvated
B Lp-Slop of Wi DAk Als rowT IS 8 CHICh Dank

[Depesrnsnn sk A graded tenk used jo oolect and divert waler sway Fom @ soll
deturDance, Or 10 8 S orindgl cRannel of ssamant Fap.

Grasdod bank i, bank constnached with 8 posive gradert o pomote waber mowsment.
Level bank A park consiruched along @ comiow Deschangs usualy ooours Bt each
wnd of tha bank

Parimariir banc A bk ocaied aiong the UpgeT o Ky panmeter of & wil-delined anes,
such a @ Budichng sibe, or gong e lop @30 ol o atber

Traines Dk A bank used o oheer waler geray froen unstabde and
Waler-apreadig Bearks usesd o coliect and distribule sorface uno® over an incressed fiow
D vty Tipscaily used on iow.gridipnl, manginal arabls land
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN

ARAFLURA
SliaEaEdl Limiaw

D serigtion

Flowe divmigion banks lypically conddl of &
il @t ambankmesd normaly placed
along el of near livel ground, Miser flow
diveriion Barmis can alis ba formad Fos
tightly pdcked sndbags. of comgosl.

Short-term Aow deversion barks can also be
conagructed from Bghtly packed sirre hakes.
Such banks are ofien consfsucied pror #o
an impending stoms

Thee beren panimater bank & ofien used o
desiba  an  embankmen consneed
arcund the perimeler of 8 work sils. Thass
Bre used ba il preaanl cliae wabst
ahlefing o &8, o 1o prevend B
unisnined releasa of dely waler fram &
win

The tarm beck-pusfc bank i used G0
describa @ embankmanl  formad by
pushing in-shs scili up 8 alogs 1o Fam Bn
earth emibarkment

Purposs

Fliwe diveersion banics and Denms ane used

a5 bemporary dranags systems io

w  collach el runolf (chads or Sty fas
sopes and irandpont & acoes the dipe
o @ stabin oulisl (Phata 1);

«  dver  wpeslopa  nunoll wound @
Wickpili of poll Ealuibams (Pralo 3

& dverl soemreaisr  away  fromo oan

unsable shope (Preotods 3 & 4);

¢ dired waler o e inled of & Chale or
Higpes Drain (Photos 5 & 8k

w gonirel the depthy of pondng around &
sadimand TEp wesh a4 & shormwaber
drop (Fald ) ndal

Flisw divaipion btk can wlec s ad o fos
of bopacil ibockpiie Togacd can Be sldpped
from @ sile @nd usad ba Tom Soe Sheargion
bahkd sl up-cpe andia’ dowrrilogs ol
the el distorhancs (Phole 1) Such @
praciice can be vary tpace efsdie when
condacling ‘sig’ consruckon such a8
readways and pipsine installation,

Lirmitations

Calchmen! area s limied by the allowabla
fiow capacty of She diversion bank and the
aliowables fow wvelodty of the surface
miatesral

Wil uged on sloped sbetper Fam 1000
{101}

Advaniages

Queck o eslablsh of re-establsh if
disturked

Generaly inespenshe b corsbuct and
eI

ABbows for B management of slommealer
e wlhout the need o ssowafie a
dranage channel. This can be a signiicant

adantage in areas that have highly eroshe
of dispersive subsods

Disadvarnages

Can cagsn sedmen| problame and Ao
concantration ¥ ceerdopped dufing 8 sewenm
sHom,

Can resngt the movement of sguipment
around the sile.

Can ba highly susceptible bo damage By
consinsction equspment.

Camiresn Proklamns
Damagad by consnucion ke

Seour alorg e baa of the smbankmeni
cautnd by mxceisrae Row vaelotily o an
uniatie ol

Crhverlopping fows caused by the deposition
iof sediment up-shope of the bark

Sp-tcial Ragpirsmsris

AN Tosw dversion banks must have a sable
i

Flcsw diveniion banks should b sesded and
midchad ¥ thair working ife i epacied o
expesd 3 days, o a8 fequined by the
wrgmion contiol dandard,

Banks shoulkd ot be  consbructed of
unsiable, nor-cohese, o dispersive soll

Location

When fow dherdon banks are reguired

and ther lecalions are nol shisan on the

approved plans, e kKoation on the
should be determsined aber baking

irio conssderation the follosing:

& the bank mud dechamge o a shabilised

et
* lha bank shoold drain 0 & sedment

trap if tue dveried waler i expecied to
b ol il et i e

D Culchmants & Cressks Py Lid
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Site Inspection

Ched for sumps, whesl Ireck damage, o
b of Tresboaed.

Chpgk for ancaishvg sedmanl deposition
Crack for arascn sling the bav

1. Medar to approved plans for location,
mient. and corstruction details. M fhere
are guesions o problems wih Ghe
location, exient, o mefhod of
msalabon, contad the engnesr or
responsible on-sbtes oficer for
s ancs

2. Clear the location for the bank, cleanng
only B area ol & reeded bo peoeade
acoass for personnel and squipment.

3. Remove rools, shumes, and  obber
debris and dispose of thes properiy.
1D ot weer debris (o Baild the bank .

i, Forms s bank om B malsnial, and o
tha dimenson specibed in Bhe approved
plars.

5. W earh B used, Then enaune The sifes
of the bank are no shesper than a 21
V) siope, and e completed bank
must be ot beast SDOmMm Feagh.

A, M formad from andbags, thean enars
the bagh are tightly packed sch that
wabe leakage thicugh the Bags is
manm e

7. Chack the bank sigamant 1o snsre
posiths  drminage in  the  desred
nction

B. Tew bank should be vegelated Gurfed,
seaded arvd molched), or ofhersse
atabilneed immedalely, unless & owil
cparale for badd thas 2 dips o il
mugnifcant rainfal W ool espacied
during S il of the Bank

8. Ensurs the smbackment dans bo a

stable oullst, and does not discharge fo
an unstable il slops.

M snancs

1. Insped flow devarsion banks af beasd

waskly and after  nmoff-producing
rainfal,

2. Insped the bank Tor any slumps, wheesl
brmck damage of les of eshosrd.
Maks repains &5 necewsary .

3 Check that fil mudesial or sedimend has
nod partially Mocked the dramage path
upeslope of Hwe embankement Whene
NECESEay, Temove any  deposbed

miaterial fo alow fres drainsge

4. Dispots of any colbced sedimnt or Bl
noE mannel Bl el Aol cheale dn
wrosich of polluion harand

5 Repsir any pleces in the hask St o
whakened o in niek of fadur

Ramoval

1. Wihen the soll disturbance above the
bank |z Brisked and e oama s
stabfized, the fow dversion bank
shiould be memoved, unless ||l s bo
rEman as a pamansnd  drainags
Teature

2 Disposs of any sedment or sarth in @
manner That wil nol oeate an erosion
or poflufeon hazard

1 Grade the arma ard smocth & out i
preparation for slabdsafon.

4. Sishiiss e area by gRsEng o as
specified in e approved plan.

@ Gatchments & Creeks Pty Lid

Version 2 - May 2010
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Catch Drains Part 1: General Information

DRAINAGE CONTROL TECHMNIGLUIE

Low Gradent ¥ | Vetooky Contrel ShorTer | &
Sierp Grackent | Crannis Lining Mliechim-Long Term +
Oulpl Conirol | Saol Treatmert Pregrand 1]

191 Thet dedegn of perransa oaloh Sraiss requices oMo pbon Of SEues S0l JreCussed withen T Tor
shed urh o mardenanose sgemeseeb Ths fecef sheet akould nod be osed e e deon of
TR RE el

Symbol —3CO—3

Phaoto 2 - Lange murald caich drain
jchannsl-bank]

1. CEet draire Brpically Fave slancirdeed croge-secliondl Gifmerons. Falhed Fan uiegashy
SEEE] S Gl RN 1D 8 grean Hlchmel Eancard-efed] Ofhirg S0e LBed DEEed 0N 3
FrcaTIET Aliowabis calchment ares for & geein fairiall e sty

2 The esemum reoormemenced spacng of caich desirs down 8 slope (Table 3) 5 besed on
trar e of Fecichre Nl @Yoo wikin T up-abope ransge slops 0 aroukd B neded el
e chas] sgucing of calch draing down & gheen Slope may reed 0 Be bss han e
spadched maarmum spacng I the sode ane Mghly efcar sold, of il Mg bepng o oo
Esabywaseri bwd @xisting crsira

The critical design parametens are the spacing of the draing down 8 siope, The MaEmUm

allcwabie calohyment anea, the choke of ning maienal (g.g earh, Tud, rock of eroskon
conrel mate) A [he riganed ofbees] grackent

Lt

Daign ol cimation

Caloh draing ane drainage SYUOhres, 35 such, Tir Josign (Le. madmum cabchmant area and
hrizonial spacing) must b based cn local hydrologie and soll condilions

Calch diaing must hies sullicient cross-sclional dimemnilont o fully conbain this design Moe
with @ mmwmum feeboard of 0.10m Thes fact sheof provides desgn nformaton on thiee
stancard parsbolic-profile catch drars refennd 10 as Type-A, Type-8 and Type-G, and fves
Irimnguiar-profib V-cenire; Typa-AV, Type-BV snd Type-0V

TFe= manimum dimemsions: of thess calch demers are proeided i Tables 1 and 2

Treg crodd-gectional profile can b pareDois [Lisrape). fmpazodyl, o rangular (W-gren). G
slopes (charrel Darks) ahoulkd B no Sheemed Than 15 1{H W and il siopes (Typically i
wilh A dowr-Siope cmbankment) no sieeper than 21 (M)

© Caichmans & Crispls Py Lid Werson 2 - May 2070 Fage 1
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Table 1 = Dimensions of gandard parabolic catch drairs (Figunes 14 3)

Pk Max top | Maximum | Topwidth | Depthof | Hyd rad | Area (&) i
wididh of fow depih | of formed Toarned (R ol rrsao resion Tloes
ainoee [ g 1yl drain™ drain | Bow depih | depth
Type-i 1.0m 0.45m 1.6m 030 0.0S4m 0. 100"
Type-B 1.Bm 0.30m Z4m DLd8m 0.186m 0380
Typa-L 3.0m .50 38m (il 0.340m 100"

[t

Top widh of e kprmd arpin SEsumses the upper benk slaps /& bmited o 8 maomum of T8,

iy, l i Py L

Figurs 1 = Parsbobo catoh drsinwith bank

Takide 2 — Dimensions of glandard triangular V-drains (Figure 2)

adual spacing speciied for a given sbe may

T Max top | Masimum | Topwidth | Depthol | Hyd red | Area (&) @
width of | Bow depth | afformed | formed | (R) sl mee | o lew
drin P | fiow (T) il chrain drain | Bow depth | depth
Tyipa-AN 10w I}, 150 2.0m 0308w QUnTIm 75"
Tpa-BY 1 Bm 1. 300 2 7m 0, 45 0 142m [.270m"
Type-Cy A.0m fr. 5 3Bm L8 0.3Fm 17 S0
Bavimarn spacing of calcl drsves:

of catch drains down sopes s presanied in Table 3. The
need (o b less than thad presenied in Table 3 il
i Bl ane Pighly susceptibile bo erosion, of i inlenss slom aaenls are axpecied (e, nothsm
paets of Ausiralia during the wel season)

Tabla 3 - Masiomum recommaendsd spacing of calch deang down slopes

Cipan Eanth opes Vegelaed Slapes
Stope | Horiz | wen. | Siops | Hoiz. | were | Siope | Moz | Wen
1% B | oom | 15w 1gm | 2em | <10% | Mo masmum
Fa ) L] 1.2m 2% 15m 3.2m 2% 100m i
4% L] 1.6m 25% Admi 3.5m 15%: 0 2
B% 32m | 1om | 3w | 12w [ 35m 2% | s5m [ e
8% 2m | zom | 3w 1m | 3sm 2% | som [ 10m
0% Pl Z15m Lot ] B 3.5m 3% 0m ]
12% ] Z.5m S =] J.0m > 5% Casd spacile
& Catchmants & Cresks Piy Lid Viersion 2 - My 2010 Page 2
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Table 4 — Drain profille parameters (or cateh draing

Parabolic: yu Gy T [ Vedrnin: ym Gy T &y
Type-A 01500 Tiypa-AY 01500
Type-B ful = Typa-BY 0.18ET
Type-C 008sa Typa-LV 01657
Churured fiming.

B ohaghn Sow welocies aré sxpecded e T Omn oSl b appnogrialely labiieid wilh
gesotentile fabnc, Eraion Conbol MalsMash giass of ock.  ARsrnatssly, Chack Dams can b
paced al appropnale mienvals o conlvod the Bow velooly, hosever, he ampadt of Dese Uheck
Damy onthe ydnsaiic apacty of The doin must bo oormcered.

T lngucingl grackent of cach drsing prmariy cepencs on ihe slicwabis ow wlocly Bnd
Earwing's mughness of the orsinage channel. Evcess channe] pracsnt can infiste undesmble
esomion (Pholos 3 & &)

Photo § = Upper lmit of ercaion within & Fholo § = Welocitginduced bed scour
catch drain watthin a cafich demin

Certiel Struciures:

GRS (NG P SEchaige |5 B aeatvbaad Siel Buch B 5 ol peirnaedl Nenage hanne|
Chida Siops s, of Lol Sposacier Laws Sordaders B (Mg wihen e fow |8 1o be
reased 58 sheel Sow

A el TRl GUDE Of T CIEN O I may DY REOISEARY 1D CONBIPUCT BF SRy CREspaier
o O P |0 Coningl wosl Rooe (refer 40 the Fact Snest on Jubied Siuciees)
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Dt il Cimien My Ll

Figure 3 - Trianguler V-drain with down-slope bank

[ b e

Fouinc! T CHATCH DRAIN WITHOLUT BANE

Types of diradms:

Raares i
Catch drain;

Figure 3 ~ Parabolic cabch drain without bank

The fSollowing provides a brief desoipion of some of Bwe drains used within rural ared
consruchion and management

A drain Fermad By @ Barm locabed Bateben T g and botlos of & Baller
A drain ad@mcant o o batler of esbankmaent
Algn, he penen lem used tor ol lemporarny Orains on Construcion sies

& drain fomad along e contowr (2efo fall Sush drars ad as Sl
irenches, similar (Bl nol B same) a5 conlour Aamosing of deep Mpping

A drain dreching swriacs nunolT Soross 3 rosd oF rack

A drain uged 1o colbecl and o walsr froe an ad)Scenl caborirmsnt

A drain usad o direct road ol sway from the road alignmen

A minor drain of semrcroular cross-secion and no Fssociabed embankment
A drain Enal B ohe B cormiling of the shaulder of B readvay,

A drain farmad by an sarth windroy lacaied aleng the edge of 8 rasd & bl
# sub-gurlace drain formed by a graveddlied irench,

O Camehmants & Creskd Py Lid Veraion I - My 2010 Paga 4
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Diesoripiion

Calch draing afe small cpen chasnels
Tormad @l regular inlervals Soen 8 diope, of
mmadistely up-doge o doenslope of &
goil  ditwbance They ame  usualy
excavabed with a grafer blade, or U-shaped
outtinglencavabion 1oois.

Catch draing can be formed with or wihout
an  assooiafed down-siops  bank  The
irciusion of @ downeslope bark sigrelicantly
eoreases tha hydraube capacity of Hes
drain;  howsresr,  thess  banks A
foricaplible 1o dasage by wahides fedulng
i hydraulic fadurs of the drain.
Channs-bamis (push-down) caboh drains
are formed by pushing the escavabed
mptenal down-ghope of B draEn, Thess
drdiFg ahould only B led i Eiede Bl
hive gosd, arcsion-resstand subsods

Back-Push’ banks are formesd by pushing
the excavabed materil up-Shops b0 Torm &
Flow Dbavsion Sande In such cases e
dreaited  water fows up-slops of e
ambankmenl  AEsad  of  withn ke
acavabed rench {refer (o e fact shael on
Flow Crvevsion Banks).

Eumcl-push banki are used in preferency o
calch drsing in aress that have highly
ercasee o dispersble subacds

Calch  drains  are  usually  signdicanty
Civersion

smaber than Tomally desgmed
vy

The besm ‘calch drain’ is also used in the
stormwaler indusiny b refer (o permanend
drainage channets placed abowe out balters
Lﬁm' wndanirelled dgchargs dosn e

Purpos

Calch drains can b used bo:

= dired stormwater runofl around a ol
disturbance or an urslable sope:

=  polled  shest-flow nmofl from an
wrdable slops before it = allowed bo
conoerbrale and cause mil enoskon;

& polled sedment laden runoll down-
sopa of @ dsfurbance and Sredl Eloa
Sl g

# ool and deesrl up-siope  Waler
around shockpies and excavations

Lirmanaticns

Calch drains are only sutable for relatively
small flow rales. For the managemed of
high #Sow rales a Tfomally designed
Drvermindt Channs may b reguined

Thi Fgamiam calchman] Gfea Sspands on
B Eypa of Grain (i, Type AWMV, B8V o
GOV, and B local hpdeologe: condiions

Bl and ngns

Chaick and inespendea [0 eslablsh, of -
e abish if ddurted

Uaually do mot regene complex  formal
design f based on standand design tables.

H eomsinacied ol spprogeiste pradients, fow
welpctes ans ynualy smal snough fo peoid
e remed for spedal channed Brings.

Disadvantages
Cah ek Sgnfcant arotion probhrm and
fow contaniration if cwdopped dung
Frearey sommes,

C:ah reainied el Mol anl of sanhmodng
egquipment arcund the sle, induding access
o slockpias. Thig, caldh drand Say e
lirebged uil wilhirs Bclive conilruction araag
il earieorks are complebed

Comemon Problems

Inslaled ® incomed gradiect T the
gradient i boo shalow, R causer a
redudtion i the hydoulo capacity, i oo
shasp B causes an ncrease in Aow velooby.

Disvage b ausocisted fow dhersin bark
frubting b cauied by wahislay

Caftch drains thal do mob dscharge 1o a
slable cullel, causing dowTalEE GrCRen,
oF RilEENG S wilthim B driin (Prsls 55

Spocial Requremants

The srosior-resistance of the local subsoils
should be investigaled betore planning or
Assigrang any ckvaled daing

Sirae' Bales of other dadiment traps should

nof be placed within Shess drains des 1o the
risk of causing surcharging of the drain.

Cateh dreging naesd 1o ba lﬂfﬂmﬂj
stablissd (8.9, compacied andior Ined with

a sulable channs! Bning) within & speoified
peesriced froem e ime of construdion.

Catch drain shodd Jdan (0 @ sultable

dadimenl FEp o (e dSverted waler W
Expacid ko donlain sadimant, "Claan’ wirle
shiould dives arcynd sedem eni fraps.

This draeh sk haes Hoslean §rasien] akong
i Pull Beragihy bo alloey free drainage.

Suficen space mwisl be prodded 1o allos
mainienance acoess

S Calereents & Cringls Py Lid
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-

Lacation

Typically wisd up-slope o ol Balbers,
memiSen®y doen long, edposed slopes.
and wp-siope of fhose slockqpiles loosbed
within cvsriand o palha,

Catch drine are penealy mequired up-
sicpe of all out and 8 bafters with & height
greater than 2 malnes and where funon

wildf iR papacied

Site Irspacticn

Chasic thal the drain has & stable, posithoe
grads aleng &5 begth

Chaxic for 3 stable dradn outlsl.
Chmzi i tha asscoabid omBankmint i nss

Chassk that the drsin has  sdeguabe
hipdraide: capacty ghaen tha catchmaenl anea
(pefmrnl cheehatons baied on  pal
Ep e

Chzic f rill afosion & ocosming wilen the
catchment area up-ilope of e drain, H
nling & cocwming, then the laleral spacing
of the drans wil need o be reduosd.
Howsewar, some degres of il enosion
shoubl Ba expecied il recen]  ebormie
axosadad the intenilly of the nominabed
desmgn Slorm.

inspect for evidence of waber spiling ot
(owwiopping) of the drain, oF enosion doan-
whapa of tha drain

Inspect for evosion along the bed {ireert) of
the drain. Investigale the reasons for any
ercmion before recommending  sdulions
Bed erosion can resul  from  either
mxcensha channel velodtss, or an unaabls
outiel, which couses bed snoson (haad-culd
toomigrate up the channel.

Pomibls sohtions 1o channel  anosion
include:

*  Pisfiala alfectihe caldhsanl haa!
*  irirekie charrel widh,
shabikse bed with mabs or mesh;
& shabilise bed with har or o
& stabilse the oot
Check ihe channel Bning (f amy) Tor
damags of daplasemanl B Eaaen Dol

Mals Biros baen wisd. chedk thal By ane
corredly coveriapeesd in dirsction of fiow

I thee drain b5 Breed withs rock, chieck that the
roek i rol redusng T dran's reguned
hydraud: capacty

O Catzhmants & Cresis Piy Lid WViersiom 2 - May 2000 Pags 8
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Diversion Channels

DRAINAGE CONTROL TECHNIQUE

Limw Gradinl | Malosity Cordrol Shat Tasirs +
Sheep Gader el Linng Meaum-Long erm &
Dutiet Control | So8 Treatment Femarart 1

[1] T dissghn of peenmandssl FRaron Chanfesls requises oonsadesainn of SaUes nol Dacussed withn
T Mas] dbied, fuch G sikely ind masnlerdsse Pguesmeni.

Symbol =3 DC =3

Photo 1 - Temporary diveriion chamnal Phtln 2 — Permanant diveriion channsl
collecting ‘disty” water down-siope of a xoll  collecting stormeeater runoft up-slope of a
distaurbance su bdirvision

Ky Principhes
1. Divprmicn channsls ane sond for & specific design fow rafe based on the celchmen] anen
ISEor g ey, &del ARG I:,':Iw-::ll:l_'h: (=4 p i f =g

2 Critcal design paramedens ane the choice of surface ining, Fydraulic capscity and stabilty of
tre ciacharnge poini

3 Citical operabon Bsues ane usualy relaled o corroling sedimenl. vegetation and debns
coliection within the channel, and mainiainng o stable cutiet
Dewign Infarmation

Orversion cfannels ane uvsually major hydesubo siruchures mequinng desgn input from an
exponenosd hpdraulics specinksd This facl sheet doss nod provide sulfickent informaton o
allcra (SyRraion chanmets o b dasgreed By irsiepaianiid Dl

Thee dessign of pemanent dranages channels requines Consderation of Esues nof ciscussed
within s facth s, S00h 0 Salaly Ang Madnfennod MG nsTR NS

Thee clesign dichangs () must reflect Fe ipecified dearags corind slandand of (he sle Refs
1 e felevant reguiahng aulthonty for relevant design slandands. Whens such standseds do nol
el theen refer o IECA ZU0S) Chapter 4 = Dasgn Sianaancs and bachrspus sekachon

Typical deign slarsdands ane presented in Tabe 1

Riefer fo the vanous fact sheels under the sub-heading Thanna! Lindngs for velociy caloulations
and guickslings on the dewign of ook, grees or mal lreng of The crannsl

Hiscormumincisd s T Erk shopes dde pioevded i [ abla 2

© Catchmants & Cresis Pry Lid Wenskn 2 - May 2010 Fags 1
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Tabda 1 - Typical desigr standards for tamparary dversian chanmsls

Paramater Design standard
Dessign discharge Reder 1o IECA {2008) Table 4.31, Chagber 4 - Design standands and
ey T
Charnsl depith Mnimum channel depth of 300mm
Frashoarnd Minmum tresboand being the greater of 150mm, 10% of channel
depliv, or e velocity head (W /2g)
Allcw embarkmen sefflement of 10°% of §8 height [(in addition fo
fresboand) if the embankmend s design e exoeeds 1 yvear
[Ervi b bseit) Optional smbankment formed down-slopes of B channal (Figure 1]
Msnimum sl width of 800m=, and down-slope bank gradient of
21 for reasons of siabilty against overdopping fiows
Eafely Sadaly requirements, such as e depth*wslocity product {4 V),
generally do not apply fo drakrage channeis
Salely convsderations generally lcus on alowing good egress Fom
e channed, arvd ersuning saisty nsios are chaous
Pyl s ol Dresirable 1.5 wids (min) manlsrancs bam on al leas one ade of
Earm thee channes {nol akvays prachcable in shorl4erm projects)
Table 2 — Typlcal maxinum bank slopes [
Site comditiona Blax Bank slope [HV)
Highly compached clay (hard, peck required) 1:180 1,251
Medium Sompas wandy cay 151 e 151
Shghtly compact sity day or sandy clay (soft, spads required) 1.5 40 X1
Mory-colesive fing sandy sod o soils with humus o peal cordend Flie3d
Mo ke vegeiated slopes = 3 |
Parmarend, movable, grass slopas (masimum grads) 41
Paimdrsenl, movable grass dopes (ecommended grada) &1
Foooch ned chanmels 151"

[1] Bark slogss prowded as 8 gude only. Ackal bank gope should be Based on geotechaicsl and
i ey Bhacu whition practicabls.

[2] Cupgirnbsby rravd i bank sops & 27 for dumped il hovsrs. with incressed placsmed o foert and
shills, rack msy b placed on bank slape up bo 1570 in ko valse by chasnss.

il el

e u =y

DOpsional sarth ambanirrsn
1o increaso fiow
andinr Bt &8 nesboard

I I.IT'lHI I I-_'

A0 (mmen) AVEOALO B

Figure 1 = Typical profile of temporary diversion chanmnsls
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN
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Step 1

Step 2

Step 3

Step d

Srep 5

Step T

Step @

Step Sa

Stap Bb

Step 10
Stap 11

Step 12

Step 13

Htep 14
Step 15

Hydralie design of dlversian chanmns:

Dhetarmine thie requned Sesign Sschange (0}

If the channel gradant vanes sgreicandly along s length, then it may be desirable
1o sl the dharne inlo indhadoasl ssctions and delerming an appropnabe design
discharge al the dosnstream end of each of these secions.

Hominate the channel profiles: parabolic or ranguar (W-drain). Parabolic channel
are generally less susceplible (o imern eroson.

Cheocds the prafered surface condiion of the choesd (6 g eath, grass, rock)

Thes design rformalion provided in Bhe Calch Ovein fact sheets can be used a5 a
guide in sebacing & surfaoe ining and fral dhannel size.

Select a Bank slope (m) wsing Table 2 3% a gude. Do not necessanly sslach e
maximum bank siope, bul consider such issues a5 safely and mainberanoe A0CESS

Daterming e Masning's rosghness (n) and allowable Mow valooly (V) USing
the relevant ot shaat (refler 1o chanrsl Irings) or Tables A17 to 820, and Tables
A2 Mo A2 in |ECA 2008, Apperdix A — Consfruction sie fydrology amg fydaoics.

Fiar grass and rochlined channes @ may Ba netediary 1o edimale a channal
depth, and hydraousc radies (Steps O fo 8) before detemining Manning's roughnass

Determine the minimum reguined fow anes (A& = O .0

The design flow area does nol karee to be equal to this minimum fiow area. but of
courss i mus not be bess than this anea, It depends on how' confident the designer
i in the deleemination of the design Schange acd e allwabie Ao wiccly,

Choose o sl charnsl size (deplh, v, bed width, & and fow lop width, T) and e
rescpaired freetoad (refer bo Table 1)

Ultimately this may require a0 Beralive prooess where various charesd profiles are
Insbed for hydrauic capaciy.

Dwberming e Frydradic radius (R) of the channel (based on flow area, mot e
el chancel dimenson, which would include fresboard). Refer o Table 830 in
IECA (2008 Appendix A

If ehe chanmnel gradien is nog sel by site conditicns, then:
Determine the dharnd gradient (%) using Manning's sxabon.

g = ¢n M KR (5 hars units of mim)
If the chanmnel gradient is set by site conditions, then:

Dtermang e Beiual Aow welocly (V) and compare Ihis with the allveable fow
iy I .

Vo= (imRT8"
W W e, theen acoept e design, or repsat Steps T & D for 3 smallesr channal.
IF W 2 W e, LTt P! Shipi 7 & 0 sl meding & Largar chanmil
Confirm final fresboard requirements given finad depth and welcoty head (Tabdes 1),

Ensirn dulale cohiiens el (g mashivery Booied) 16 conabuct ahd il
the channe, ctherwiss a namowe charemd widlh may B reguired.

Givasn thie Tral orarnel depth and welodty, ohwack e required frésboard.
Specily the cvarall Smensorn of e diversion channal, inchedng frestoard,

Ensure appropriale, non-erosiee, fow condiions exist af e points of fow eniry
inha B channsl

Ensure the channs| discharges to an appropiate, stable outkef sinscture

Appropiately consder al lkely safely Beses. and modly the chaenel Sesigh
andior surroandng snvironment whers reguired.
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Step 1
Step 2
Step 3
Stop 4

Biep 5

Sep B
Step T

Tria Aow

aind bad
w |t

Sep d

Design evamphe.
Design an sath-lired charnsl of impezoidal erosssechion to camy 0.5m's leoated wihin a
modenisly srmobie sl

The reganed design dischange |s ghven as, O = 0.5m s,
The quiiton spacie s rageradal chirrel grofile
The surface corsdition has been specied as sarii-lined.

For & siightly compacied sol (lypical for a temporany drain), he madmum bank
slopes s likefy b be aroussd 1.5:1 or 21 Jiom Table 2}

H the dmain was gong o be desp (say, v > 0.8m} a dater shope of 31 would be
desirable for ressorrs of sadely; however, this drain is lkely to be relatively shalow,
s chiooss @ bank shops of 221 (e m= 23

Waming . ‘W B e ke iEsd for Both bank shops. @i Ih maine unsl of metiesd

Belect o Marsing's *n” for @ sari ined charnel, m = 0.02 from Taie A17 of IECA
{2008) Appendi A = Conatruction ste hyooiogy and hydmubcs.

For 8 modermisly eodble sol choces 8 mEcimom alowsbls weiocly,
Wi = QUEMIPS from Tabie AZ3 of Appecdix A,

Tha minimumn reguined Bow Bre. A, = O . = .50 8 = 0L833m°,

For this mvample | =¥l b assumed thal the designer has conldence in e
determinaion of e desgn discharge and the sslection of an alowabls Aow
welocty for the given soll conditions. Thersfore, a design flow area of O.84m° is
ehaan (enly slighlly greslar Thas B misirom value Ssbarmine in Shep )

Chooss: A = 0.Bam”

{Brven Bt masimum Seplh of B excavaled channel miy be lmisd by essting ste
condiiors, a fred geess of the channel dimensions can be by adogptng
oo of thee fodlowing optiorss:

M iryafow deptn y = maxmum allowable chansel depth « 150mm; or
{6ty b widim, b = (AT + iy

[iT.F]
Hwea chooss e lafier opbion, then: b = = = D53m
- Vi \Jrh 7)

For small crannels B is good pracice o ssled a bed widh equal lo the width of a
twpical excpvabor Buchel. The mosl common Buckel widths are 450, S00 and
B0mm. 5o, for this sxempls a bed widh, b = 008m will be chosen,

Ha fhorw depth iy & chosen, then B = i Wi
¥

Hm bad width (b} ln cheasn, an:  y - Y0+ S(EIA) - B

Zm
Thus for this sample: 7y - {l08" - 4i21088) - 08 _ 0.515m
2121
From Tabie A30 of Appandis A, the hydraudic radius () s ghon by
it & Firy) D510 « (2H515)
be Zyl1s M) 06+ OSSR+ 2)

< QLZEEm
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Stap Ba

Step 10

H itz asmsmed that the channel slope s nol gowemed by edsting sibe condifions (e
the Sesignes i Few in delemning a preferred shannel slope), en B disined
channal slops can Bae determined Fom Manning's squaton
ntw! i ooy (oEy
R TFC T
The above egquation provides siope in units or jmim), s the channel skope is
wuinalant 1o, 5 = 0OTSH,
Freshoard requirements wil be defred by the grester ol

i f50mm

(8] 10% of channel depth, = 08008158 & 0,15} = 005 m, o

fi#) theweccty head (W ragh = (M8 08 = 0.018m
Thisrefors, chooss a resboard of 150mim.

Dgired channe slope: 5= = QOD0TS

Firal chaniel dirensien;

Cischarge, O = 0.5m /s

Channd dope, 5 ® 0075%

Bank slope.m =32 o (T1)(HN

Maimumn design fiow depth, y = 0.515m

Frashoard = (). 15m

Excavated channel depth = 0,518 + 0,18 = 0.838m

Bed width, b = 0.8m

Top withh of eocavated channsl = U8 + HZH0.515 + 0.15) = 3.26m

e i e By 1w

Top width of axcavated charmal = 3.26m

|
| l—ﬂ.ﬁm (ireabaard) |

AV
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Cegripisn

Drysrsion channels are formally desgred
temporEry  of  peEmmanant edcaaisd
Erangd chansdle utually il wil-gifeed
b @l bairk

Divargion crannsls are nomaly slabilissd
wilh & haally and complele ooserags of
wegetation, primarly conrsisting of grasses.
Hicaerver, this should not prevent the use of
aligrrative channe Bhing as approprate for
tFvl i@ conditions,

Diversion channels can be fomeed with or
without an  acsociabed downesiope Sow
divangon bank. The nchuslon of 8 doen

skige bank can sgnificantly mcreass Lhe
hiydrasulic capadity of e channel.

PLirprs
Diemrsion channsis ane wied o

»  colec and iranspor slomwaber e
arouryd o Through & work sita;

v oolact sediment Meden funcl doen-
wope of 8 disturbance and direct Eio &
sadiment brap:

=  bemporarily dvedl @ axiding drandge
channel while construction acthvibies ans
OCaATINg.

Limitations

Channel size and gradent are govemed by
e allorwaibdes Aos valooly of the surface
maerial

Bolwand ages

v P mnbananon nequinsm snls

On larger calchments, e cost sadings
remdling  from  the  dhersion  of
ursinmlaminated ‘dean’ fos ancund & soil
disturbance andior sedimerd trap can be

signficart.

D el ek

May restrict wehioular movements ancund
thee she, possibly requinng the construction
of Tamperay Crossingd ol
ke channal

Can cause signilcant ercsion problems and

flow concentration if cwertopped during
Peiny SR

Comemon Probilsms

The ke chanrsl gradent can causs long-
berm ponding and mosguito bresding.

Sodl wroeon & poings of wabsr inhow and ab
Il chairnal diatial

Spracial Reaquaremants

The esosion-resistance of the local subsols
should Be imestigated betors planning of
dugigning any drainage duarals

Dewersion chanmels should be wepetated il
thiy sxpached working e accesds 30 days,
Excepleon may apply in and and sese-arid
regions

If the chanmel s b0 be vegelated wsing
grass seedng, then the chanrel should Ba
established wall belore high Bows are
enpacied witien the chaninel.

Al drewrsion channels must hires 3 Hable
et

The channsl sl Bave posdive gradient
alang ile kil length 1o abow fee drainage,
Suficianl spocs musl ba provdded [ allosy
Sonnsction Bl mainlanancs St

S¥ie Inspeciion

Checke thal the dmin has @ dable, pestive
grage along ibs length

Chedk for @ stable drain cutlet.

Chedk if the assocated esmbankment is free
of damage (eg. damage caused by
constnuction el

Chack thal the dren has adeguste
Fiydraulic capacty gien the calchment area
jgenaral  chssnabons based on past
MERSTET )

Chedk for sediment acoumaulation within e
ehanrel.

Chech Tor axceashve selfiesent of any
associated Al embanioments.

Chack the chanmel Gning f &ay) for
damage or desplacemenl. B EBosion Control
Malz have been uted, chedk thal they are
oomecty overlapped in direcion of flow.

W the channed s Bned with rock, check that
the rook s nol redudng fhe channels
riquined hydraule capaaty,

O Colchiments & Cresks Pty Lid

Warsion 2 - May 2010
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Dascriplion
Drvmrsion channels are formally desgred

Divrgion channsls & nomaly olabilieed
wilh a haalty and complele oorverags of
wegelation, primanly consisting of grasses.
Hiorwerver, this should not prevent the wse of
allarmalive channal Bning as apprograbe Tor
IFee aite conditions,

Drsmrsion channsls @n be formed wih or
without am  associabed dSowneslope  fSow
diversicn bank. The ncluslon of 8 doen

skipe bank can sgnificantly rmcresss the
hiydrasulic capacity of e channel.

PLirpis
Diversion channels are weed 1o

»  ooddd and transpon Somwaker s
arourd o through @ work sifs;

ool pedimant Meden funolN doef-
wope ol & disurbance ans direct £ lc a
sadment trap;

s lemporarily dvir] & axidding drandage
channel whie construction activibies ans
SCaTIng.

Limitations

On lager calchments, e cosl savings
reslling  from  tha  Sversion o
urilaminated ‘dean’ Aos arcund B il
disturbance andior sedimerd trap can be

significant.

Comremon Probilems

The kow chanre gradent can causs lang-
term ponding and mosquitc bresding.

Soil arcdion &l points of waber infiow and ab
1o chanfsl oitiel

Spacial Recuaremants

The erosion-resistance of the local subsols
should B invesligated badors planning o
dasigning any draina gl charils

Dewersion chanmes should be vepetated i
iy sxpached workng e acesds 30 days,
E:lt_ﬂh'irlﬂjmljiﬁ arid and semi-arid
meghons

H the chanmel i to be vegetaled wsing
prass sesding, then the channsl should Ba
astablished wall bBedare high fows are
apastiad wiien thee channe.

All droarsion channasls must haes 3 dHable
et

The channal must hawe posdiee gradient
alang ile kil lenglh b alkw Bae drainage.
Suficisnt spncs MU ba prosded o allsy
anneion ol mainlenancs St

Sule Inspection

Check ihai the drain has & Sable, poslie
grade along its length

Cheok for a slable drain outiet

Chedk if the assodated smbankment is fee
of damage (eg. damage caused by
consinestion rafich

Chack thal the drain  has  adeguste
Fiydraulic capadty given the calchment area
igeneral  obsenaBons based on past
Lo

Check for sediment acoumulation wishin e
ehranee.

Chack Tor axcadshes delilesert o any
awsocated il embanirments.

Chack the charrel lning f &y e
damage or deplacement B Bocion ool
Malz have been ussd. check that ey ars
ooy cverlapped in dicection of fiow,

H the channed ig Bned wih rock, check that
e rock k= nol redudng the channels

requined hydraule capa.aty.
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1

Install st
1

Refer o approves plans for bocation,
e, and constructhon delails. W thens
G GUESEORE OF probhma wah the
location, edent. of @ melod of
installation, conact the enginesr or
responsile oresbe  offcer  Tor
i L AR

Ensure all necessary soll tesing (eg
sl pH, nuirienl besisd and aralysis
has bean compleled, and reguined soil
adjusiments parformied prior to planting.

Clear e locabion Tor the dhannel,
St oidy whil @ heedad 1o Brosads
acosis for personnel and construction
aquspment.

Remowe roobs. slumps. and  other
dabris and dispose of them propertdy.
Do nol use debds 1o buld any
Feociyied emibankments.

Excarvale e diversion channed o the
specified shape, eevaion and gradeent
Tha sides of tha channel should B neo
waaper han a 1 (HA) ¥ consinaged
in =ath, unless specfically drected
wathin the appeoved plans.

Stabligs ihe charnal wsnd  banks
immadiately unless & =il cperate Tor
less than M) days In sther cass,
temporary emsion probection (maming,
rock, gl ) will b rRgured & specfied
within |k spprommd plane of a8
dinscled,

Engure the channsl dscharges o &
wable @l

AR GRS o AT plcament

Tuef sheczld b sad within 12 hours of
deltvary, offerwiss ersure the tur is
soned in condieord appropralbs for the
eanad  Sondib (65 B aRGSed
area)

Kcistendng the furf after it &5 unmdled
twill Pelip mainkain f5 dabilly,

Tuwf should be laid on @ minimum
Tomm  bed of Tt
bopsod Aoy ha fod suniece i Brask
e ongsd sl befors laying the .

Dwing e warmer months, Bghby
imigate e ol immedately before
Iaying thie turf

Ensure the hed is not faid on gravel,

heardlly compacied sals, of soils hat
Faem  EBaan  recenily  braaied  with
herbicides.

Errsure the burl extends up fie sides of
the drain o least 100mm above e
dedalion of the ohanmel i, of &l
Wad e @ slcenl sheabion bo Rilly

. On craensd gradients of 31HNM) e

slmspar. of in slualions wheee high flow
welpoities {i.e. wvelodly >15mésh) are
Wicely ‘within the first o week following
placament, secure the indrddual jurl
#irips with wooden of plashc pegs.

Ermurs that intimats contact is achieesd
and maintaned bebewsn the il and
i Bl diach (hill shepmge Mo Barialh
tha furf i avoided

Winhe® Uil U S b vl 1 D0 Bl
the lurf, Themeafler, walerng should Be
suficen! o manlain amd promcke
healthy groswth

Maintenancs

1.

During Hwe sbe's construcfion period,
irspact the deargon chamne sealdy
el aller gny incelee @0 Aoes wilhin
the channel, Regair any slamps, whes|
track damage o loss of L

Erviure T8 matsrial or sediment in mol
padially Blocking the charnsl Whare
nNecESERY, MEmove  any  deposibed
material bo aliow Fee drainage.

Dispose of any colleded sedment o 8l
in @ manner Bhat owll not oeate an

roson o poluton hazarnd

Romoval

1.

Wihen the corsbuclion work above @
tenporary divanson channel i Brished
#d e area s slabiissd, the anea
should be appropriately refabditabed

Dispoga of any collesed sedimant or 8
in & mpnner el will nol cesle En
eroson or polluion hazand

Orade the mma and smoslh i cul i
preparation for stabilisation.

Etabdise the area as specifed in bhe
apgrrved plan
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Check Dams

DRAINAGE CONTROL TECHNIQUE

L Grsedini o WValasty Corteal & | Shait Temm +
Sleep Gradery Crarme! Lining Medum-Long [erm &
Cutiet Control [ Soil Treatment . | Femarert i

[1] Teough sl penerally CONGaReitd 38 DEMTGRST SPUCass wihen Dusnae ohanness, rock Check
A Fored Babn uisd 0 ASTMealEr Haslmenl dwdles B Oeproed seladlen e Etd i diEs
SEGETETREE. P ErvanEnd 10K ChEch T Gad Al b wbed W ke salie. wenaced st vallen
Froil-magareg (4100 ] b g Peimanii Chesy damd, o, 0 Slils Minein] ol

Symbol (refer to Table 2

i Py L g
Fholo T = Rack chich dam

Hay Principles

1. The prmary funcbion of check dams is 0 contml Mo weiocities within unlingd dreins. Most
chick dnmg Fowsant wil A%o Tap bl guAniBes of SadEend DAl BlEwang Thess
slrnactures fa act as both crarage and seciment coniral devices

Sodiment control doas mest e b0 be congadgned @ periomrancs obwmct in ol casos
Hpdraulic peTorrnarcs i gividned by e haght and spacng of the dame. The spadcing of
check dams down 3 drain vanes with e siope of the dmin and the height of each dam

A It enlical 4 arming B chack dars do nol cause Bow o usrecessanly apl oul of the
crain possibly resulting in flocding or enosion problems:

S The oried of Pl chack ahould B Cumepd guch thal Mo Tred spile ovar T condng of fhe
dam s of B Nat crésl profike can cauis endaion [niBng) cown D Dlnke o tha &eain

[T

Daesign nTarmation

Takde I provvides guidancs on e slirbubes and bpical uess of varisus types of check dams, il
is summarisad in Tabs 1

Takke 1 — Summany of echniqus selection

Type of check dam Typical comditions of use
Fibne roils, Trisnguiar & »  Drang s o S00mm deep
Bandbag check dam
Rk hisdh o m & Drains moee than S00mm desp
Compost-Niled hags & Shushons where velocy control and enhancesd siomevaber
Ireafiment (Tilmbon and sdsonpbon) s requinsd

© Catchmants & Cresss Pry Lid Warsin 2 - May 2010 Fage 1
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Table I — Typical use of the various 1ypes of check dams

Techiique | Code

Syl

Arrribaies awd iypical ukage

Fiore rolis FCD

— FOO e

Bind sgradalde juisioor) logh
Lised in wsde, shalow drains wherne Bhe logs
can be sucosssidly anchored dovn.

U i Iozalong wihinhs i 5 dissimalide Lo alkry
B Sbre rodl §a inlegrale il the vegelation.
wch s vegetabed charned.

Can e usad 85 @ minoe sedimenl trap.

RO

— oo =

Consneded from 15010 300mim Foch

Ba={ sy oty in drains ot least S0O0mm
desp. with a gradient less than 10%.
Eheouild onlly be wsed i ocaions whene £ |5
laneams thal iy will be Mol Snoe o
wuitalsia grass eoser hirg baen astabkehad

Can also be wsed as & minor sedmenl trap.

Recis aed
Tock Sk

RRC

3 R =

Constneded from minimum 200me rock.

Uisad in wides, shallow, high weslocky chanresis
b0 prevent uncontrolied Quily erosion duning
Bl Fircagatalion parksd

These are specalst b sinahaes

FeqUINng Spocialist Knoededge for Thesr proper
g

SBC
chack dams

oompost
ks bags)

Eandbags are typically Mled wih sand,
Bprepabe, Srivel, of coespagl
Composl ed bage ans contiderad o provdds
improved waler ireatment through fitraton

and adsorplion. This system induded
cinmpost-lked Filar Sooks

Typically used in drains lass than e
desp_ with a gradisnd less than 10%.

Theisid chisek disrs are Eypecally small
Fight) and tharefors lees lkely 1o dhan waler
ot of thas dirgin,

Can beused as 3 minor sedm enl trap.

5%

-

Regures long establishment bmes.

Typieally bad o o compieanl of lordg-tem
gully stakiliaation in rural anedd.

Mo maited 1o =y soils.

Tl By bl B @ NG s enl rag

Trianguksr TDE

dibch chacks

L

Mlarr facturad from re-useabla, porous, sokd
frwen i, FUC mash

Commonly wsed 1o stabikse newty formed,
whde shalloe draiee.

LUigad in draird with lgs than 90°% gradien
Can be usad as & minor sedim sl trap.

en ES5 plany indesd the use of chech darms i normaly
within bechnical rotes bshed on the plass. A ble may be nduded within e ESGF o
proche i on Ea e of shack dirm used 82 speobe leoalaed wihn B e
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Slnlyle charna Bning o the drain or chote is slespar than 105

ioe of Bhe immediabe upsiream ohack SEm (35 Shoren in Figunes 1)

500 should Ba chacked for hydraulc stabiity

thee ouber edges of the aruchune.

The purpada of & curaad oresl prolls 48
v minisise the guantily of waber Bypassing arcund i e of the chisth das | and
& o eonckntrale T nlo the cenbne of e channel,

Ligs of @ G# crest profile can Clus efcEcn (Ailng) Sown B banks of ihe drain

the dam (this can also be ssen in Pholo 3

dispershve soil, Ben siabised with an appropriate channg kner,

Il e’ r ooding of ddjacenl proserta, thish B Seligh cplions are
iengar b regquned

Frpdinaadic analyss)

Typecal mapderiam charned gradent of 10%: (1 in 105 Preference should be ghven lothe use of a
Chedk dams are spaced dowen te daim such that the orest of the check dam s bevel with tha
Wi recommended cresl Peighl of arcund S00mm ., Checl dasss with & haghl ecaedirg

Maoimum shope of B face of rook check dams & 221 (H¥).  For check dams higher than
S00rsm, Bl shopa of the dowrnsirasm face may need fo be syrificantly Natber then w21

This crest of the check dam should be ourvesd such Tl fow firsk spills over the centre of the
dam. Idealy, the orest of each dam should be ot keast 150mm howes than e bark elevaion at

For sendbag chedk dams placed i shallow prolle dranage channes, such a8 some Tabis
draing, A may b Aoy [ feMow o o Dwo sandbags Fom e centns of e slneciune
{rader 1 Phela 3) 10 promale Tow 81 e senles of tha drais, The sandbegs may ale naed s be
placed n a curved (Soncine) hongzontal profle to micemiss fow bypassng aound the ends of

Chieck dams should mot B2 osed 1o conbrol erosion win draing femed from disp-ershee sol
Phetos B & 100 In such caiad, the mposed disperibes sal should be covered with non-

In oiroussstancs whens the uss of cheok dams oould cause such a sipnelioant reduction in the
drain's hydraudic capacily 1o feoe waler cut of the dein resulng in ether rafie salsly Bsues

v saled an appropeiate channel lining sush ihal the use of check dams witkhen e dran wil no

« perfom an appropriabe hydraulo analyss on the cheds dams fo ersure thal adequabe
Fiydradic perfomanc: of the drain s mastaned (refer cverpage Tor guidance on such

Dy ey 1 el 1 50mm
abose cresl level B

Socson 1-1

s 0 D" o

Figura 1 = Profile of ismporary check dams
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Phollo 3 - check dam Pholo 4 - Fibre rells

e . T i g e -_..."._'-_...._.
Phwoto T = Poor placement of rocks, mote  Photlo 8 = Retained rock check dams can
recks are higher in centhe of check dam b with eagaing mawing

Phots & — Typical srcsiom problem when  Phole 10 - Typical srersion problem whan
placed in dispersive soil placed in dispersive sall
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Eromion coviirod of doe of chech oo

Ercsson doswresiream of each chadk dam will b minimissd if the dams are comeolly spaced ssch
thal the orest of sach dam & leasl with the [oe of the nsanss] upsnes Jdam

Wihere necessany, the risk of arcdon at the bos of sach chack dam may reduced by constructing
each check dam on a shes! of gecbextie fabric (&g §Rer cloth or woven fabric) thal exfensds
dowresineam: of the dam a distanos al least equal to Tve height of the dam {Figure 1}

Hydraulic deign:

In genaral, a hydrauic aralysis is not normaly perfomed on chack dams as thelr use should be
resiricted bo those looations whers they are unikely o cause hydraulo probdems. However, in
cinciamsancs whens use of check dams oould cause sither afMc salfsly Soues Rabde drang) o

Npoding of adiscen plopenies. then a hydrauis analyis will be equingd

A% a guick check, Table 3 can be used 1o assess B hydraulc capaclly of a proposed check
dam. Table 3 provides the maximum dischanges for 3 ghasn masimuom waber kel (H) and cheok
dam width (W), The @ble s based on @ check dam with 3 Nat crested, rapescidal weir profle
with dide dlepad of 10 I (Fayene 2) using Eauslion 1

@ o= iTFWE e 2EHT iEqn 1}
Table 3 — Assumed bydroulic capacity of check dam™ [ms)
Ao shie upstrean Chesch dams flat oress widih (W) metres
hoad (M) metres 1.0 1.5 &0 5 L0
i 0.08 0,08 0132 014 0T
nz 0.20 0:27 035 043 050
w3 0.40 10,54 058 oF- < 0.6
4 .68 080 112 1.%% 1.55
[ 1.08 138 165 155 il
e 1.48 1.88 228 258 plvry
oy 408 1453 a2 R 402
Lk 1.68 337 388 445 =L
g ] 4.11 454 SaT - Fe,)
L] 4.2 507 5.2 &7 T2

[1] Hydmglcs ivbassd on o Ast cowided, trapasoidal weir profle with o wde vhops of 21 (H)
1T Ehil iy o & B rmiraelen chairnil s feod 21 (H), i T Bpgnsg iials s dogualion i

Q= 17 wWH" + 1 2MmE" {Egn 2}
where:
Dischargn passrg o the check dam {m’is)
Crest width of the check dam oresl (m)
Upstream water head relathve 1o the crest of the check dam {m)
Channal sde gops, mol HV)

Baoth Equations 1 amd 2 assume a s crested welr profibe; however, it is a requiremani
that check danms must have a ourved cresl with a méndmom 120mim depresson (Figurs 1).
Thus, Equations 1 and 2, and Tabls 3, all gverestimate the hydraulic capacity of chack
darms, Thersfors, & cormssrvalis disign approach i requined,

BT ED
{ T T ]
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L "INl ae oy assumad 1o b Fodizonial
o A o H
! L-sasdedd; wen Ihough i i recrenerent
T oL e ey L e et Thirl T crecEl B Duifvaiad wilhy
l Creeks Sacton 1-1 at crast of chick dam i1 ko poinTl im ther cenfre ol The dam
Figira 2 — Aesumsd chpck dam prafile for Equaticns 1 and 3

Bresign axample 1

Dol iy B e imiom aliorwabba hasght of rock check dams placed along B chanisl thal has &
Bads withh &f 1 Om and dde slepes of X1 (mil) The blal depth of chindl 1 0.7 and the
radpainad Bow rade i O 4m s [nole; this is e requined allowabls Aow rabe durng the cpemalicnal
phate of e chac damd, whesh may be diflesen] Fom el specled e design of Bha drain,
sspacially H Bhe drain is a pemansent struchans).

Solulion:

The dificlly hee I8 That Ihe resl widh of The chack dis (W) wil vary wih the hasghl of the
dam, which is the varabls hal we ane irving fo determine. Therefons we will need |G answer this
question using a trial and emor process.

As o frst guess, Iry e macmum recommended check dam heght of 0.5m, This means the
iU allranbie upsineam head (H) B 0.7 < 0.5 = 0.2m,

Thuss e check dam crest width is:
W = {bed width of channel} + 2.(side slope, m) hsght of dheck dam)
Wom 10+ 200005 = 4m
Using Equation 2, the madmum allowabls discharge [l.e when H = 0.3m) ks
Q= LTWH & 128mH = 1, 7HH0" " + 1.28000.2°° = 0.88m e > 04m’

Therefors the r.-lﬁllfuﬂm.i: capacity of 0.88m'fs i grester than the regured hydradic
capacky of only Ddm'ds, thus fhe check dam heigh? wil be Emibed bo e maximum
neComaT-anecend halght of 0.5m

Bl axpmple 3

Delemineg e madmam allowable flow rale (2} for a check dam in a dainage channel with side
slopes of Z1; check dam cresl width, W = 2m; and madmum afowable upsiream hydradio
higad, H = Dodm,

Salulion!
Gove the side slops 201 (HAV), we can use Table 3 bo answer this guestion. From Table 3 it
can b pesn B4 the maximum allvwabls Bow rabe B aroursd, O = 1.12m'B {nols, Table 3

sl et ihe imlabin hydrauic capacly if the creck dam has & curaed, U-shaped oreml)

© Calchenerts. & Crasks Py Lb Viarsicn 2 - Mary 2010 Faga &
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S gross barrers:

SHif grasss bamers (Figere 3) ans typically vsed as a component of longrierm guily stabiisation
in nerall anears. The most common grirss Species k5 the slenle form of velier Zzanodes.

Recessed roch check Oams:
Fogswaned rock chiech dams cin b wied b

& Conlrol Boe wslociies in eide, shalloe channels (bypizaly less han S00mm deep) whane
oiher Iypes of chack dams, such as sandbags, ane sspecied o wash away. In sudh cases
i el JME e pEAinlly Pecadiad inlo hhe chidds bad,

% Controd Row velooies and roson i Pigh velocity channeis whine a large roc sze (grealer
Hhan MO0 ) i eguingd, Bul B ehannel 5 oo shallosy 15 Booosmaiahs Sudh rociol Berg
placed direcily on the chanhel Bed In fwch cidel the chich dami ane parially meceied
it B channsl bad

#  Limit polenlinl Liure gully srosion within conslnacied walerwviys &nd vegelaled drainage
chareld. I suich cased the rocks ane recesasd inlo the bed of the charnel 0 thal the g
of mach check dam i9 st balow the bed of e chareel (Figure 4.

I thees: lather case, the recessed rook checies: (thess are bechnecally not ‘dams’) are used as an
‘insurarce polcy’ agaird possble lAwe channel erosion, espedaly during the vegelation
eflabishesent phage when the channdl roughness i signficantly ks than Te asoused
idlimabe condiion. The inbendéon is ba lisit the exdent and dapih of any channel srosion bitween
wbch reckised chck druciune, If erosion doss nal ooour, Ban the chadk dam i remain bured
v incorporated inbs tha shable channsl profle,

Following installation of the recessed rock chacks. the moks are covensd with sol (including e
fifing of all volds) and vegetabed bo fully incoerponate the rodk info e dhanns.

Picxchi mrm hepically netassed in & minemum 1m 5 bn encs
foemad srons B main Sareel. Tha benches: are lled with
ol @ B lardincapses an sopet i

Seaction 1-1 5 b with P Dol o] [ LR ek

Figura 4 — Fully recerided rock chedk dams
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Dascriplicn

Chack dams can bs consiructesd fom
sEmipErdors  oF  impendoiss  materias,
Iypicalty rock or sandbags filed wih a
variety of porous malenaks.

Chach dami abaild nol Bs cofmiiuded
from sraw hakes

Rk chack dame may Ba recestad inlo e
channel bad 1o aliow the use of larger sized

rock, andicr bo limi the orest height of e
dams

PLFp-DSE

Lised 15 mduss flow welssly and B

resuling erceion withing

* lemporary, open earth channel s

& permansnt vegetaled channels during
the pdanl esdablshment phase

Chase dam can also predde  limisd
sedmeni IrRpping abdty, bl wsualy a5 a
secondary funcbon

Lamtahsns

Check dams are normally Bmiled fo mild
shoping channels less than W% grade.
Typical madmun hesght of S00mem

Goneraly Aol wied i eEbeooLRSEeN
Instend, conder the wied on Sedimend
Wars, Rock Fdee Dams, o Tomaly

daigned rock walhi of Srop sinsdunes
Should nofl be placed directly on despersise

sols. o wRhin daing oul info dempEEve
sols

Bl sges
D and irssoap e b el
Low mainbenance.

Dissdvaiagss

Aol cheok dams cam couse damags o
grass cutling eguipment T nol removed
from the chaneel after vegetation has besn
wsiablished (Pholo B),

Commen Problems

Hydraulc poblems. oflen ooour when rook
chedk dismia ane igeciad in shallow drans

Ercason can ooour around the edges of the
check dams, especialy il installed with a
fat oreeil.

inappropriale spacng of ihe dams, This

winidly results from inadegeale inslallalion
infrmaticn supplisd on the ESCPs

Special Recusnsrmenis

H solls am highly eroshe But 6ol
dispershve], Then consder the use of an
underiying pecbedde skik plaped wnder
epch chieck dam {Figune 1)

Approprdle cire mus B laken b praseh]
fallory CaUsed by waby' anderminitg o
Eypaiang reaund the dass

Site Inspaciion

Chesgk for irvert snosion within T channel
besdng stabiised wilh check dames.

Engra the hpe of chesk dam W
approprile for (he fAow conditiond and typae
of dranage channal

Ensos the crest is balow the height of the
cazter wings of the dams (refer 1o Figore 14

Ensre the dams ore appropriately spaced

Mapials

& Mook 150 bo 300mm rominal diameter,
hard, ercson resktant rook. Smaller
rock may be wsed i sulable large rock
B nicl avalable,

& Sandbogs: geotesdle bags  (woesn
synithatic, or non-woeen bodegradabie)
Mled wih dean ooarse sand, dean
aggregae, siraw of ompost.

Il il | .

1. Refar to approved plads T leplion
and melalation detads I Mems ar
quastions of problem & with The kecalion
or meitod of installafion, conlact fha
engineer of responsble oresite oMcer
for arssstanon,

2. Price | plezasind of Bad chisll dama,
eniars B iype and siie of aach check
dams will nob ciuse @ wifiely hatan of
i waler bo apil il of Bhe dren

3 Locats the Srel chack dam at the
downstreas e of Be sedion of
ol Being profeched. Locale sach
surossve oheclk dam such that the
oast of e mmedale GeansEream
dam bs level with e bor of B dhisck
dam bang irsaled.

4. Engde thi chiees] @508 6 no Seipa
than 10:1 (HW) Ofafwits corieder the
ki o & dllable ehannel Bhid iSdlead
of the chesk dams

& Construct ®he oheok dam b0 the
demersons and profle shown efnn the
approed plan.

O Catchments & Creskos Py Lid
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SliaEaEdl Limiaw

8, 'Wears apacified, the chesk dams shall
b corinssied on a sheel of gecledie
Tebsic wind o8 @ downiiress aplash
.

7. Each check dam shall be edended up
i channal bank Cahans precicable) ba

an elevalion @l leasl 150mm alsren the
cresl leronl of ue dam

W@l enan: &

1, Imipect sach check dam and e
drainaps chancl B leasl waekly e
e runolf-prodosng randall

2, Comed all damage immeSalsly.
WOTSERL SR SRas babeden By
of e chedt dass. then check he
spacng of dams and whise neceisiry
msial infemedate check dams or &
suitabbs charmel lner.

3, Chszd Tor dsplacemant of BE ok
dmtid

4. Ohack for sl sconr around B ands of
each check dam. H such erosion is
DCOWTing, consider exberding the width
of the check dam 1o avodd such
proh g

8 H severs soll erosion coours edher
wrrder oF anound the check dams, Bhen
el @eper] advice on an allemative
el FREiUne

8. Remive any sadmenl accuralated by
fhe cheok dams, uniess | = indended
That this sediment will remain syhin b
ohanns.

T. [hspose of coleded sediment in a
suitable manner that will not causs an
eroson of poliaion hazard

R airetal

1. Wken consbruclion work edhin e
drainege area above the check dams
s e oompleled, and Bhe dishurbsed
aeas and Bhe drainage channel ane
sufciently slabibsed o rapirain erogion,
#l Wmporary check dims ol Ba
T e

2 Remmwe e dwck dams  and
Fesooated sedimend and dieposs of iR
& suFabde manner bl will ok couse an
argch of poliulioh hazard
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Lo G + | Welogty Conirel SFier Term |
Steep Gradert (1] | Channel Lining Medumlong Tem | o
ot Cioninal o Sl Trestmerk P Mt o

[1] Lewed spreaden can release shoet ficw down SeeD Bopes, bui the kel spreader inel must be
Eomilrucied crokd @ el giadn
LS

symbol TRRRTY

i Foemst 1 i sl
[ kS -

Phots 1 — Diverskon drains jconbre] callect Phole 2 - Lewvel spresster established i

abarfmacabar rarm roods ida 1abls dimn, dinchargs sbarmwater from a diversion
Ehani felaases the winled o3 &heed Now via & drain infe ihe randsids property
byl preasder
Ky Principles

1. Pl otk B falaasid Fom 1he vl Bpiesder A8 ahaad Ho

2. Flow must be iekesed over a Sabie, wol-grassed suriace thal will mainkan sulable Moe
conaficrs down the siops

3. Critical design DRamela i e ength of he citle &
4. Critical operational parameter s e level oorsinaction of B outle! sil

Dwsiign Infarmatsan

Trex lengih ol The outlet adl {weir) of the level spreader & governed by the deson dischae, and
tha alosable Bosy vboody of the down-slops anes

Algrarabbe foe vwidocdy Tor gressed soifaces can b determensd from Take 9
Mirsmim demereson can be defermened from Tables 2 and 3
Mirirnusm il langth i «m

Macmam sill length s 25 T & longer sl lengh & requred, then e infios must be sl and
nednased Hnough mone Tan one lewel spracer

Up-glape chanmel gracde shoukd nol exceed 1% iof The bl Gm belore enbermng e binved
HWEADET

Dischargs must relgass evanly slong B kel surface (i) of 0% cross gracieni
Caution the use of a design decange enesdng 0.85m e
Caution the relsase of waler cnin grass Sopes shesper than 10%
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Tabie 1 - Allowable Sow wlocity (mis) for grassad surisces

Parcenisge Grodient of grass surface %)

I EES DOVEr 1 2 3 4 5 B g 10 15 a
0% % 20 1.8 1.7 16 18 1.5 1.5 1.4 1.3 1.3
100%™ 20 | 20 | 20 | 20 210 20 | 20 18 1.4 1.7

Poor scils™ | 15 1.4 13 1.2 12 1.1 1.1 1.1 14 0&

[1]  Masieriern alownbby By vy Wmied o 7 0rnd's du 50 shalbow swaber S and resuling high shea
e High fiow velcctan am alpwatie on nenforoed gran

I3 7% oordedr ol b typecal Tor mosl grasses sioanty ssiabishind By id bat only whan thane b
Al ol Pt el S,

[A 'Poor wols selers o the sol'y high soson pobsntial sech oy dispersve cleys | Ererson (e 1 and
3 tuch o incie, yullow and ted sode. Umbsbls dnpsrisls caywy wassy and sandy clrgs, fuch i
pelicw and geey masshes sarths krmed on tandiicnet and somes grandes. Highly ercdbie saily mmary
i Bhovols, aledals, podols, slCecis sandy soloths solodzed solonez oy podasics
werren bl sarth, e surecs biockare-cosina s and Soll Qeoops ML and CL

Tabla 3 — Lewvel sprosdes sill langth - metres per it dachange (m per miks) N

Land Allowable downe-slope velocity over well grassed surface (mis)
st lET 12 15 18 20 22 7.5
1.0 a8 25" 1.8 1.1 [k oa Ll
2.0 52 3.a" 28 1.8° 1 1.7 TG
10 a6 4.8 pLig . 18" 1.5 1.2
4.0 T A0 a 27 Iy 1,80 1.4
50 ar 83 47 31" 25" 21 1.8
50 as 7.0 4.7 34 28" 2 18
7.0 102 7.8 532 37" 31 2.8 20
B0 110 &2 5.8 4.0° a3 .8 2"
a0 118 a7 a0 43" 35 aor 24
oo 124 82 a3 4.8° a8 3F a5

Caution Bha relesss of waler onls grass sopes sleapar than 105
15,0 15.2 11,3 7.8 57 4.8 4,0 32
200 174 131 8.1 &) 58 4.7 AT
250 184 4.5 103 TE 3 ] 43
I3 21 168 118 -1 T4 -] 50
000 28 203 145 108 Bt T8 53
* £l lpnggh ta s o s hargees et shan ) 018m e
Design erarnple:

Dovigrn i brved sprmadir 10 rebaass @ fow rile of 0 5% Sown @ 10% sope contlining & good
(T} gracs v on moderabely erodible soil
Solutioan:

From Table 1, chooss & madmom fow valoely of 1.4m0% 33 bl reresintatn of & Good grasd
Girlt O B madarataly ancdible sl

From Table 2. seled a sil width per unit fiow rate of 7 .3mén’s.
Trreraliag, the il len g sould raed 1o ba 053 T3 = 385m < 4% (mirimum)
Conchusion, spacify @ =il lemgth of 4m
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The minimum =il lengths presenied in Table 2 have besn determined assuming a Manning's
reughness for S0-150mm (Class D) grassed surfaces based on Equabion 1, The sdl lengih is
sensithe |o the seledion of Manning's Varafiors befween Table 2 and obher
pullished design Eables Tor s dus lo variatons in e assumed Manning's roughness, which is
highly variable depending on the type and length of grass. and local growing conditions.

Hlnﬁ

Class D roughness n= 5124 07T, R ) {Eqgn 1}
Tabla 3 — Mindmam dirension of level spreadar
Dischargs (m/s) | Entrance width {m) Dt () End wichh {mi
bito 028 3.0 s 0.4
0.29 te 057 44 g 0@
05810 0.85 fa o 0.8

Corplruction of & leasl spreader may requine fomation of fiow eominol banks af shown in

Figares 11X

i g ——— 11

guwe 1 = Example of a level spreader used for flow diversion around a sodl disturbance

Charnal grade

Zmcryrarey i Crasin Py L

Figure ¥ = Typical layout of lawel sproader
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Description

Ll spresders consist of a lewsd, grassed,
side-fioy wer (.8, waler discharges at B0
degraes o thi flow direcion) cordbniched
aang the aenleur

Purposs

Upad b0 allow' concenirabed infloe o B
reltased as sheed fow down @ siable,
waguinied slogs,

Can ke uted a8 an cutlel Tor Calch Drans
arvd Fiow Diverzion Banks

Ll SRredders Bhe oofemanly Used i Pural
arnak 1o digchangs slommwater  fom
foaduide takle draing inlo Bn  Admcent
prioparty (Photos 1 & 2).

Limdbations

Mnimaam =il length of 4m.

MAaccimiim @l kength of 25m

Madimam dschamge of around 0.8Sm s

Mbust only be used where the outfow can
b discharged io an undisiurbsd, slabls,
ALl SLrlRn.

Consnaction Waffic shoud be probibibed
from the area of Hee level spresder.

Mot sulabls for  highly eroshes  sols,
digpersios ok, o sols with poor
W ElalE CoE

Aalwantagus
Irsio pershe bo constned and maintain

Disadvantages

G b VUl B0 conainut Bha culled il B
1 Fiscpuined prescision

Moy requine 3 considerable widh of
wrrd shorbeed land.

Wiy regquice the leed Io Ba fres of irees,
shrubs and other suface irmegulanlies bo
Feoid local ercaon problems

Comenon Problems

The mosd common problems resull fom
damags lo the outhst sl either from erosion,
adistinlaion, oF k.

Other problems can resalt from waber flow
conoenirating belos the level spreader dus
bo e exislencs of A ooncave swlaos,
wshiculer bracks, or uneven vegslation
COWET,

Specsl Requirsmants

Chitlet area must ba free of depressions
sk may conctnirale B oublos.

Exira srcmon proleciion using jube mash,
Eroson Contrd Mals, bard, rock ebc. may be
required at the =l {Figure 4},

Genenally corsinaced by ders no lager
rar (D5 o eapuvadeni.

Extrame caulion must be exenchmed when
attempling o dischange shesf fow down a
shesp gradeent (>10%}) lo encure that e
sedimentation of damage o the oubiel sil
Aot ol Sononirals B oubloe

Site Inspacticn

Check for sedmen] buld-up on the &l or
e conceniraion of cutflos.

Chck for efoaion down-slope of tha sl

Installdian

1. el fo approved plans for localion,
dimensiors ard construchion defails. H
there are queshons o problems wih
the location, dimensions, o e of
nstallabion comtad e engines of
risponsible ofeslle  offcsr for
arisdalar g

2. Wheresr praclical. locale the el
spreader on undisturbed, stable ol

3, Ensure ey Sgcharging fom the kel
spraader will disparss Bros A propady
dakilied aloge ol ecesding 1001
N and sufficiently svan in grade
Scrodd B dope b ool concantnaling
thay cuillicre,

&, T cublel s of e spreader shoukd B
protecied with eroson porsrol matieg
ba  preanl  eroaicn during e
eslablishmanl  of vegsalion Tha
malting should b & minmus of
1200mm  wide edending o leas
WOmm upsiress of the sdpge of e
outlel orest ard buried ak lesst 150mm
i a wvertical ench. The doswnsiresam
sdge should be secursly Peid in place
with cosely wpaced heary-duly wre
Raphes o ast 150mm lang

5. Ensure thal the cutbel il {crest) is bevsl
fior e specifed langth.

8. Immediately afler constudion, tur, o
seed and mulch whiere appropriake, e
bl SpTEEDET.

G Catchmants & Cresks Py Lid
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i

Indged the levdl dpreader Bler avery
rainfal  event unil  vegetaion s
et A el

Afler eslablshmend of vegelation ower
the lewsl spreader, rspedions should
be made on a regular basis and after
naned@producing rainfal

Endure thal ihere B no scil erosion and
lhat sadiment depostion s nol cusing
thi oorcentration of fow.

Ensurs that them is fo Soil srosion o
chanrel damage upsream of e lewsl
spreader, or soil erosion of vegetation
damage dowrdlress of the el
praade

Irmsmatinsts the source of any swcmss b

sedmentaton.

Mainkain grass in & Faalh condlon
wilh o bewe Thin DD oower unleds
orrent  weather condiliors  reguine
th e s

T

Grass heght should be maintaned a a
minksus S0mm Blade lengih withis the
ey  spreader and  downstream
discharge area, and @ maimum blade
lengih no  grealer than  adjacen
Fasing

Removal

La

. Temporary level spreaders should be

decommissoned only  afler  an
allsmalie slable culet B operalicnal,
o ‘when the inflow chanmsl s
dacommssonad

Ramone  colected sadimand  and
gt o in @ sukable manner tht wil
mol caiwde a0 enodion of poliplion
Faxzard.

e

Plameos e mmad mxsosmoiaicl Y |
TR B gppEop Ay canpelres iR

arvy expersed gacledibe

. Grade the area ardd amooth & ot in

preparabion for stabilsaton

Stabilies the area & spacied on the
approved plan,

§ Doy Py L

]
-2t

Figura 4 — Cross-sectional profile of end sill
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Chutes Part 1: General information

DRAMAGE CONTROL TECHNIQUE

Liw Gracient Velocity Conlrol Shon Term L4
Shedp e acan| + | Charned Lining Mindiam-Long Tem <
Cuthet Control [1] | Soi Treatment Fermanent 2
[1] Ot cain 5t as stabds sutkel siructunss fad Catey Drims aed Flow Divieaon Basks
[F]  This Gerkign of pasmanist Chules map eouide consaderabon of mtues rol deouksod Rem

Symbol == CH ==

Pasnmame i,
beattesr chute

with filter cloth

Hay Princhples
1. The crilical design components of & chule are the flow enlry into the chule, the maximum

abowyane ficey walacily down The face of e chute, and the dssipaton of anengy o the Dase
ol the chule

The: oritical operational ssues are ensuing unnesiricled fioe eniry into the chube, ensuring
P Coses ol undarmine o SRl Ul of e chule, and ensuning s0il erosan @ contnedad a
Ehe base of B chute

Wos! chutes Bl as & result of water failing o enter the chules propery. | i critical bo oonteol
[erianiial ek and Mow DyDadsing, eapecially a1 e chide sntrance

Design Infarmaticn

Thad posianiad Sonfainag withir Dne fact shaad Ras B SUnpiact B Usd By BEvEans annanancad
in yoraiic casign

Drainage chufes ane Bydraubs sifuciures that need o be designed for a specified design slorm
Ling shandand Fydeniogic and MOraUns SoUBTIGNRE. This Rydnpuls Seplon can be Droken doswn
inlo ree components

Inket dosign: Now conditions may b detemined using an Approprabe welr sgqusticn. | s
irmpartard o ensure thal the waler evel upstream of the chube's. inket will be Tully contaned
by he pesccialed Flow Dwersion Banks

Charte lining: solkecton of an approgriate chule ining & govemed by the estimaled fow
Wiy, which can De delenmirssd on lang chutes Ihnough use of MaEnning's squation

Outiet design: a suitable sreegy dissipater or outiel siruchure s required &t the base of the
chube. The design of Thess sbruciunes i usually based on the Use of standard design chars

& Calchmenis & Crasks Py Lid Warsion 2 - May 210 Faga 1
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hiet ey
A basin spilway i just one type of chute. If the length of the approach chasvmel is shor, Bhen
friction koss upstream of the chule oes can be ignored and e upsiresm waber lineed (relative o
the cresl invert) can be determined drectly from the appropriabe wair equation. Figure 1 shows

lha Aow péclle of 8 lywpical emergency Spifwdy chule It i ndded that Iow condiicns
apgroaching a roadway bather chwute may be sigridcantly diferent from that shown Bk,

V. g

Figure 1 = Hydraulic profile for spillw oy crest where only miner ficlion loss occurs
within the approsch channs

I cases whene e approach chamnel & dhot, the upsiream water el (H ) relalrae o e ohute
orest can be defemined from an appropriate weir eguation presented in Table 1.

Table 1 = Weir squations for short spillway crest length whers only minor friction loss
oo within ihe approsch channsl

Weir cross seclional profile Side slops (H:-V) Wisir squiaticn
Ractanguar b = basd widh) visitical sides g =17pH""
Triangidar el O =12MmH**
Parabolic (T = 33" A T TR
Trapezoidal 1:1 Q= 17eH P+ 1 26H"
where © b = base with 1 Q= 1TEH +25H™
and m = side slope LR | Q= 1TbH""+38H*
%1 0= 17bH " +B0H"
il Q= 1TBbH s 1 28mH
l'l!ﬂlrmtn'lh:l
e ; .
i 1|L = — : "
! bl | b |
; I 1

Figure 2 = Indef profile of atrapesoidal chute

Tables 2 and 3 provides the Head-Dischanpes relationship for a parabolic wes (T = 328807177},
andd @ bragsacidal wasr with 21 (HV) sede slopes and bass wiath (B

D Calchmanis & Crasks Py Lid Versicen 2 - May 2010 Fage I
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Tabla 2 = Inlet weir capacity for various parsbolic and irapazoidal chutes fmd's]

Head (H) Parabolic Creest wichh (b} of & trapezoidal chuta P (m)
L"m""ﬁ':';:; “i;:;im"‘ 03 05 10 15 2.0
.1 008 e 1.035 nosE | 008 o115
F 0184 00 iz oisT | 0373 ET
03 i) 0 30 b264 Daod | 0843 a3
4 (iR wg ] 084 D470 [l 0,500 1,118
05 - 0 0. 745 1.047 1.34T 1.648
(i1 = [ul=F ] 1.088 1,483 1.BE8 233
0y = 1352 1.531 TN 304
o8 - 1.807 2051 2858 | 3287 1475
18] — 2372 2602 3,88 £ 114 4 B35
1.0 — A0 337 4.zm 5.07a 60
[1] Fiakerouied, frapanckdel wer profie with 21 GH W sde slopes (m s ),
Tabde 3 — Trapecoidal chubs inlet wair copacity ! frmave)
“ﬂﬂiﬂ!ﬂzr:mﬂ Crast width (] of & mectangular chube {m)
chate snirance (m) 25 a0 40 50 B
x| 0. 14 017 022 028 033
nz .43 0,50 088 as 0.6
o3 083 Rilkr ] 124 152 180
L 1.33 155 188 241 284
s 1.95 225 285 345 405
08 260 307 3.60 465 544
0wy 352 402 5.2 a0 T.01
s 448 508 B3 T2 BT
L1k 5 ET B2 T.7d = |- 1055
1.8 8.77 782 52 1102 1272

1 mﬁnnmwmnmzlﬂwmmm L]

Table 4 prosdes the head—dscharge nelafonship for a rectanguiar weir with bass width (b1
Table 4 — Rectangular chids inle wair capacity [mis]

Head
1HJ“:-:$ Crast widih [B) of a rectangular ehids ()
chats snirancs (mi 1.0 0 3o 4.0 (4]

[ 0.054 0,908 0181 FEIE] )
nz 0152 0304 0458 Qa0 Qo
n: 0378 0.550 0538 1117 1.367
o4 0430 0,660 1280 1.7 2150
s 0.0 1.202 1803 T 404 3005
08 078 1.560 2370 3160 3550
LY 0598 1801 2887 R 4978
L1} 1.218 2433 120 4 B S
s 1.481 2803 4354 & 505 T=T
10 1,700 3,400 5100 & 500 & 500
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I the Rew palh ppatoaam of the chole congts of ancdible mabterial, than il is important bo erruire
adeguate scour proladdion exids, Soch seour prolection should exlend upsireas of the chuls's
trest a distance of al leged 5 Bmes the depth of approaching fow (Figurs ). This soour
protecion should be satably recessed inbo the ground 1o alow the fres low of waler

can b pchigend by axiancing
e choaen chube Bning [B.g, ook, Filar cloth

e M L e — ]
of this crest a distance of around § times
th depth of the approach fiow, or by ensuring fiow
volocites ann bolow the scour welocity of the surmouding surface
muatarial.

e B -Crmma P |

Figure 3 = Ore oplion for controlling scour o the chutes snirance

A Flow Déversion Bank may be required sdaoent the inksl bo conlrol Sow eniry. § @ raised bank
iousaed than the height of the bank should allsw for @ siremum Seaboard of [ 15

Wrmensions avnd geametn:

& Mindmus recommended chule depth of 300mm_ Shalloser depths may be appropriales for
smooth chistes {i 2. minimal splash ) w9 very low Tow deplhs

& Fresboand of 150mm. or e squivalent of he Sow depth, whichever = smaller. & grealer
frecboad may b roguined if & is recessary fo conlain amy splash.

& The chisbe musi be sirasghl Trom isbel 1o oulet (L& o bends or Curses).

L] I

—

\

Lanmarn. & Loms = m

Figurad — Typical profile of the tace of the chute
Civarte fdngs.
Refer bothe Pars 2 to & of this faot shesl for relevant design information.

ViErming- it k5 essenbal ak rock-dined dvotes have & gradeent signfioantly kess than the nabaral
anghe of reposs of the rock, usually sround 38 degress {1 in 1.3} o smoolh round rocic, o 441
dagress |1 in 1.7 Sor mngular rock,

Flamible chata Bnings should Be sdaquabtely anchored lo B fordations b aveed Wippags, &
mEimu pacing of 3 milnes W recomsandad balwaan ancha painid dowh T chuls,

IT siplish % axpeciad Sown thi chull, than i sedes of the chobe sfould B ined with suitlable
sonur profection such a8 300mm wide turd sirps

S Calhwbanty & Craaks Ply Lbd Wanion 2 - ay 3010 Fagm 4
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Cuthed & s iurig fow Mnporary drainige chirkes:

The following design procedens Is 0o apprepriafe for ove desige of ooengy dissipaters af
the base of Sediment Basin spilways.

Recommended mean (dy) rock sives and kength (L) of rock probecton for minor chube ane
prasanled i Tabled 5 ahd 8. Theds fock e e bated on infaimalion predenbed withis ASCE
[ 15521 rounded wp bo the next 1 00mm increment, =i & minmem rock size set e 100mm.

Tabde 3 = Maan rock sizn, dy, (mm) Tor batter chats outlat protectan ™

Dapth of Flow velocity at base of Cluie (mi's)
apgroach
Mow (g &1 2.0 1w a0 %0 6.0 o £0
Bl 1 1 104 it 200 20K K
100 100 100 200 200 300 300 400
100 100 200 200 340 400 13 £
plo ] 200 200 o) A0 1] 13l 2]
[1]  Fer wait Sow wsiosiins nol wroeedeng | S, and white growng candiions siee, loess 100m=: o

may be mplaced with Timm rock stabdived with 2 geod cover of grass:

|Z]  Thisi b B Seaw chapth Al thel B oF 1ol Ehuslie @ 6 B BpPRORRes Be oulel ducties. The Biw Septh is
based oa the rasimem dapth. gt Bie average Sow dapth
[¥]  Considerusing 400mem graued rack pad of § reck-Tled matiress e

The pad lengths provided in Tabde 5 are sullabie for temporany, rock-insd cutlet sirustures only,
These rock pad lesgh wil mot necessary Sy conlain all snergy dssipation and fow
turbulence: thenescrs, Some degres of Seour sady sl ocur downslnesen of the Sullel Hrustune

Tabie § - Recommended lengih, L {m] of rock pad for basler chute outlsl protection

Dot o Flows vlocity & base of Ciwme (mds)
approach
Row{mm) 2.0 1 40 40 6.0 70 B0
50 1.0 15 21 8 34 38 432
100 1.3 28 27 34 4.1 48 55
J00 2.1 2.7 14 43 52 B.1 70
00 a7 38 43 48 5.8 B& 74
‘Lw. a T+ 06 |mifimum) & 3
Fadi
st
B P Fail :
T — b
et [ iy i 3:'
:;Hmﬂmud Fail
W' & W) ey e
.! posemad by tha 1
| wichih of S oot L et
I chanal .
. T = Tiogy wedith o chashge diEscham &b basn of chuts
Figure 3 — Typical lapow] of b recasdad roch pad for & chuls [plan wWaw)
© Catchiments & Creeks Py Lid Verson 2 - May 2010 Paga 5
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As indicabed in Figares 5 6 and T, cutiet structures: for minor chutes should be recessad belos

Iha suamounding ground linsel b promsole effecive anergy GEsipaton, Th netom manded reckss
depth {2} can be deferminad from Tabls 7.

Table T = Recommended recess depih, Z (m) for baiter Chode cutlet protection

Diaptiy ol Flow velocity af bass of Chute {mis)
approach
flow fmmy | 20 10 40 a0 &0 7.0 80
50 RE] e 028 R 043 050 0.80
100 014 ) o a2 0,50 0.80 0.70
0 01z CEY FEY D4z 0.50 080 0.70
30 oor 08 025 [mfc | .44 L1 B .65
W, =T+ 05 (minimum) ¥
4+
Chertie
=l
-
o v 9
T i s
]
e — — - e L]
=
2| Width of rock pad |
i (W¥'y & Wal iy Ba
H| gowamod by ma
% | wigth of tho outiat L e
channsd 1

T = Top widih ol design dischargs al base of chute
Figure i = Typical mvangement of recessed outlet structure for chites

[ R T N

Figura 7 — Typical profile of recessed outlet structurs for chutes

Moda: Iy cATLMIteNos whars L ouliel struclune i3 localed downstnsam of & Smoollh SUFTRoE
ciude, a9, concrale-imad hen the mocks shoull be growfad in plece fo svoid cisplacerme

Refersnce;

ASCE 1992, Dadsgn angd congfnedon of whan shommeslar manspereed sofams ASCE
Manuals and Reports of Engneenng Pradice Moo 77, and ‘Water Environment Federation
Warinl of Praciay FO-20, Amanican Sosely of Thdl Engireeny, New ark

D Calchmants & Creeks Fiy Lid Versaon 2 - May 3010 Page &
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ol coLmas wabar bo Eypans slong or ancund the edge of the chuls

Fectangulal Of napezacal) with Sdequate deplh o fuly contan Lhe design dechangs.

q.....:-lrl'-ll— ] ,_ . gl hk:_.

Feart: sk

& m imporian {0 erwre eniers ihe chute properdy (Fhotos 3 and 4), ard in & mannes thal does

Huhl-hﬁql[h.pur;ﬂtuldh Phobo 4 = Geolexdile socks used to condnol
conirol Mow entry imlo grass chids Mow eniny Inbo lemporary batler chisle

Tio ensare Appropannie ey anthy rilo 8 chite, the dhwbe sl have § wel-defined profile (edher

Photo - Spillway chate with well-defined  Phote § - Turl chele with peorhy-defined
inket profile inlet profile causing flow bypass

Tha chabe mist siso hve sulficent depih andior scour controbs bo prevent any' engsion resulling

& Cmermrants & Creséa Pry Lid iraioe 2 - e X0
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Design evamplie — Chode owulhsl stesiiee:

Darsign e outiel probecion for 3 lemporary, apeaoidal chute lined with fiber cloth on @ 301
batter shope with a base width of 1.0m, side dopes of 11, and design discharge of GlLs

Sofotsorr

Adopling & Manning's o, /= QDT Tor the Sber coth, the iow condiions e base
vl chule &an be delamined Fom Manning's equascn is

Cischarge, O = 0LBm s

Marwing s roghness, n = 00T [based o an expeslad Row depth > 01m)
Channel siope, 5= 0333 (mbm )

Bedl widih, B = 1.0m

Charrl sade gope. m = 210

Floww depth, w = 0. tm

Flera b widdih, B = b+ Jmy = 1.8m

ol b die iy (= 5 A

-
Ay ety [Pl o, A% & e 1T

dpmaw 1 ] w1
Velgelly, W o= nFt g% = um[ﬁﬁﬂ&] {0333 = S0mis

From Table &ihe mesn rock size, dsy = 2300mm

From Tatle 8 tha langlh of the fock pad, L = 2.0m

From Tatde T ihe reponm ended recess depth, £ = 043w

From Figure 8 the upsireas width of the rock pad, Wi = B« 08= 2 4m
Fram Fispire & the downsiream width of The mock pad, W2 = B+ 4L & 2 &m

H ik b avssumned Bk B largesd rock is ikely o be arcund 1.5 tmes the size of the average rock
e i 450500 imabely equaks 057, hen we can estimate the rejened depth of nock
prolection &5, T = 1.8/d50) = 0.35m, I Ghy okis, & minmom of Peo leyers of ook shauld Be
specified on e consinuction plans

—— Flow diworsion bank
direcsing Tow irtn tha chute

Gaohasdile or furf

placed akong sdge
ol chiiiin 1 comin e
Iram dpkash [l regqured)

= Pty Commim P L

O Cwlchments & Cresks Ply Lid Warsion 2« May 2010
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i
-

Dsecri paicen
A muep. opan channal passing down &
slope. The channel gradent is usually
siesper than DI%

Tesgorary chifles ané uszally Inad with
fabrics suwch as fller cloh Permmanent
chufes can be ocongirucied from maberials
wuch @S b, rock, rock-Bled matinesees of
cirirata

Purposs

Chutes ane used 1o lranspor concaninabed
Mo doam dlatg aloped. Thay BN Moat
commanly uisd on constructed slapes such
as road batisms.

Thi amagancy igilbvays of & Sl
Baznis o special form of chule.

Limetazions

Ll Boymcaarmpdhy mirel alloey gaf coliacion
and pastacgs of waler inls the chals

Béumen of asphall is genemly niol suitabis
2% @ permanent chubes breer.

Advantages

Temgorary chules can be both quick and
i B0 SOt

Chutes [ypically hawve a flow capacily
significantly greatsr than mosl  Siops
Cyaing.

Disacivanlages

Some chube linings have @ shor Serdos
Irle.

Sigrificant  damage  can
overtopping Tows.

The chiste Ening mary be subject b slippage
et by pood loundatons.

Common Problems

Inappropriale inkel gecmaly SR chuts
il b Bypass of undemsine the chabs,

Severs rling along the sides of the ohube
can be caused by splash o laberal nflows
baing delected By the adge of tha chube
Erceon at the base of the chule caused by
inadeguate errgy SssEation

Special Recpiromanis

Elow Dvvevsion Samks are oflen required to
corirol infloss

Good subisdl drainaps and Foursdalions ane
rescpairesd 1o sabaien the chubs lining.

resull  fom

Sitn s pection
Chack fow entry condibors b0 endun no

bypassing, undermining. ssdmentation o
N

Ervimire the s & straghl

Cheok for erosion arcund the edges of the
ehiibe (TP and SEes)

Encsure the cadiet s appropiately stabibsed.

O Catshmaents & Cresos PTy Lid
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G anarn Speciieafion K ohetes”
Irvat ol st oy

Refer 1o approwed plars Tor location
and consruchion dsialis H there are
quiirsbicns of probheers e he lealon
of method of inslalalion, condssl the
engreer of responsitle on-sde officer
T a s shance.

Construcd Bw  subgrade o the
seations shoen on e plans. Remove
all urdsuilabde malanal and replace with
slably matorial bo s e desines
Fund agsons.

If the chuabes s bemporary, then compack
the subgrase to @ fem consstency. H
i chule k5 inbended io B permarent,
than comand and fmsh the subarads
a% spadified wihin tha design plans.

Ifthe chvute i io be Sned with roc, Ben
avold compacting ihe subgrade fo @
cordlion Bl vwould prassanl The nook
ining from sdegualsly baddimg Fto the
sabgrade.

Enfune e subprade i e anough o
mfimiss waldsr Ssepage.

G 8 slopes, ennure that B sol is
sdequately compached for a wadth of at
gl ohil et #3sh side o the chile
o minisahs Be fEk of Sl anokicn,
otharwise proledt She ool wih suabls
soour probedion measwres such as turd
of erssion conbred mals.

Placa and dacurs the chude lining a8
dirnched

P eoncrels B esed a8 o Bning, s
kesp Bhe subgrade moiid o the time
concrebs i placed. Fom, cul-off wals
and anchor Bhocks as drecied i the
approved plans

. Imslall @n appropriale ool sirusiure
{enirgy dismigaber) o the bags of the
chute [refer 10 separafe specficalions).

10, Eriurg walisr laaving the chide and e

il alrusuie wil Tow Eaely wifet
gasng undedrable ponding of oo,

11. Appropristely  slabibse all  dishurbed

areas immsdalely after construchon.

Manisnance

1.

Dwiring Bhi constructon parod, inspac
1 chrbes price b Toracast ranial, daly
during midended parods of rainfall, ster
sigrificant runo®  produding storm
woanls, o olheeratss on @ weskly basks,
Blakoe repairg a5 nacRssany.

Check for moeement of, or damages to,
e chule Bring, including surface
er@sking

Check for soil scou adjacent the chule.

veasigale the cause of any soour, and
FEQT 35 NS0Ty,

. Whan making repars, always masiors

thee chube Bo &3 onginal coriiguration
wnlass an amended youl B reguined.

Rl

1.

Temporary chultes should be removed
wihesn an aRsmaliee, Sable, drEnage
sysbemn s avadabie

Ramowe all malecips and daposiled
sadiment, and dsposs of in a suilable
marner that will mot cause an erosion
or poilution hasand

Grade e ares o pegparaton for
sabilsaton, then sabilse he area as

specified in the approved plan

S Calcheents & Crosks Ply Lid
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1

Epecifications for rock pa outhet
SEstLe

Maarinle [Rock outlel pads)

Rtk Fard, ahgulif, durable, waalhe
restand and evenly graded with S0
by weight karger Han the spedfied
nominal rock siee and suflcent small
rockl B Bl soeds bebaden e lwgar
rogi Tha diamaber of the argesl ook
e il B A lFger s 1.5 Bak

the nominal rock e, Spacric grindly
o ke ok lmast 25

Caclaatile fabne hewn-duly, Heede-
panched, noh-woesn  lher  clh,
i bldis A2 o equivalent.

Inestalation (Rock outlet pads)

Rafer bo approved plans for lecalion
ad consinaction detaiis. M there are
gueshons or problems with fhe kooabon,
dmensons o method of iesalaton
ol the sngingsr of Fesponabibe on-
wile aficas for dnsisliy

Tha dimensions of Te oubst sinadune
maast align with the domicant Bow
diresolice.

Excirwale e cuillel pad faapnnt 1o the
spacind Smenuon sk the when e
recl ju placed in the acivated pd the
fop of B rocks will be level with the
surounding ground, unisss othenviss
direoted.

i the sxcavabed sols are dspersies,
ower-gicavabed e rock pad by al leask
300mm ard backdl with stable, non-
o ST materal.

Ling the deccivabed pil with geclils
Tl choth, peaferably using & Enge
shaal. If jonis are required, cverdag e
fabric ol beaesl 300mim.

Erviufe B Gber chath s prolecied from
panching o baaring during nadalation
of e fabric &vd the rosk  Repair any
detiage by remowng the rock ad
placing with another piece ol fiker cloth
over the da area owelapping the
existing faleic @ mindmum of 300

Eresuse there are al leas fwo layes of
rocks, VWhens necsssary, reposbon e
larger rooks 0 ensure bwo layers of
rochs are achieved wilhowt

i uppar SUrleis Bbove e pigsl inv
Ermure the rock s placed in & manner

thaf wil allow water lo dSscharge fresly
from the ppe

significant runofl prodissing rainfall, and
on Al leas 3 weskly bass

Raplace ary displacesd rod with rock of
& sgnibcantly (mindmum 110P%%) larger
size than the dsplaced ok

Rl

Temporary cullel fruchones should ba
completely  removed. of  whams
appropeiabe. rehabifiaied so &8 not o
caUTE ongoing emdrenmental nuSEncE
or Fuarm,

. Folowing removal of ths dedos, the

Spturbed area mull be appropralely
retbikbated 50 &% nol 1o cause shgoing
environemental nuisance or ham.

Ressron  msanald  and  colleched
sediment and daposs of in & sulabls
manner that wdl nol causs an emceson
of polhotson hazard.

S Calchesrits & Crassicn Ply Lod
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Energy Dissipaters

DRAINAGE CONTROL TECHNIQUE

L Grdaaniil WValoacsty Cordral + SEOit Taim -
Sleep Gradery Crarme! Lining Medum-Long [erm &
Dutiet Control 7 | Soil Tremtmaent | | Pemarant 1

[1] T dasbagn of Desrrairedn Srdi Oy SeSIDaTeTS Ty Neul i OONey 30N of Asuss rol GHeCisssd wihan
the fecl sbae? Obanng ecpert hpfraue: Sdvos bl (escrmermnaded

Symbol (not applicable)

Phata 1 = Rock mafiress lined badin
splibweay and enengy dissipaler energy dissipater

ey Principles

1. Emengy chesipaton musl be conlained within o sufiably stabdmed area, fhersfone £ s
essential for the designer to be able 1o control the locatien of the: ydmaulc jump:

2 The kiy pEoITanch chRcivee ane o contol S0 SIoRN RSROCIENR] wilh thi eneegy
chEsspaled, B presbnl BirUchurl dasmags bo e chula, Guver! oF apibvay

Darwign befonmation

Erergy dhisipabon i usualy feaueed o advnve one o mong of e Nolkowirng

w  plEnad e Lraokreenang O B Sl chiidi o andbaly

& conirod of bed scour immedistely downsineam of the ensngy dssipaier

= comned of bak arcaion wall downinedm of (M slruciute calsed Dy an ‘outal B, ¥ aueh
PEDAG 8 HOEAE0E A T AN

Eank erosion dowrstneam of pipe outlel is Slely 1o result from the effects of an outiet jet I

= lmiwaber sl A abose the canire of & pipe ouliel (whch causes e pl o Tiosl); snd

&= the Now welooty al e cubel exneeds e soour welooty of e bank matenal; and

»  lhe distance betesen e oulel and the spposing bank 1S eds than appiodmalbely 10 times
the equivalent pips dameter for a singie oulls), or 13 Smes the aqualent pipe dameter for
A mub-Col outhes

Tre ool of badl scour B ususly achieved by e divslopment of & thick, ow velccRy,
boundany Liger Lsualy Beough the smindduchon of evoseon resmslan bed mughness (&9 sock)

Doswraineam Dank arosion is usualy controlied by beesiing-up e cubet i through the ensigy
dreaipating effects of 8 IyorEuls jump, Eungs pool, oF mpect s

© Catchmants & Cresks Pry Lid Viprsion 2 - Way 2010 Page 1
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el Briction outiets

Thiss #regy SREpISeNn LS COAE NPE of i of $mall concnpe impact biocks s & feem of
bed foughness io retsrd he outist fiow . This bed roughness can heip spresd the Bow and

:--.;:mlh:hﬂtnn:-y layer T recocing T polontal for dosnstream bed soour. #
misvaber corcitiors: est. fhese puliels can also indoce 8 hydmulc jump bo oid in

I’I"rm

Bed frichion putied stnuctunes. ewtsbil only' menimal control over Toaling' oulled jets. They ane
treoefrerg: sl efectve vwhen CoeEaing uncki 0w tabemtor condiong

Far deaign radeines, mefer ko e separate fct shest on Oubial Stuefunas

Tio conirol e looaton of the ydraul jump, e ouliel pond can be recessad into Bhe bed of the

ehannal farfng & Mcessed eheify Sedipaton pool Cenendy hese dsepahon pocis reed o

st chesignend o B fee draining to @vold peemanen] pofding and prevent mosguilo bresding,

I @ Pyt [Ang B o 1o Do formed dowrresineam of 8 chuts, then e crast of T chue

sl be M, @ B chule's cross-seclion musl be g closs o seclanguler &8 i possible o
concdifiorn. Trapszoidal 2

can cause Faghy 30 Niow condibons. resuiing in the formation of an mefectve bydeauks pmp

© Cachrments. & Creeis Py Lio Wersion 2 - May 2010 Page 7
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Plungi poal anengy dis gl patin

Fiurge pools can be an effectve wary of desipatng enengy and controding bed soow. Howeswer,
in oicder b0 b effechive thi cuthet el must e sliceed 1o fes fall into e pool Thensione, Gow
indad a7 coOnMons & requed. Linder high teibesler condiion (i 8. whan a ToaSng outhsd jel &
Fomreec plungs pool designs ane neathaaly InefSective. Though debinguished Trom hypdraudic jump
degtapalens, Mol plungl ool gersipetarg elfectnegly ol o8 Confined’ Pedrad o peres

Concrede o ofher harddined plunge pool desipsfers should be fres drsining bo avosd Hae
fomration of siegrant waler Many siandardeed ponge pool dissipades deskigne can bo
Sactigsiuily Mg Do grvoid NG-Denm Doreding Dy iNRoducing & RETow, CDan Pl within P
end sl

Plunge pood desipalers can be highly dangerous, ydrauc sirectunes resuting in sevene Fead
rjurias to persons being swapt Sreough T siiuchee

Photo T — Rock-limed plangs pool emegy Phole § — Mole uie of impasd blechs o
dimsipater stabilise the location of the hydralic jump

Elopped Spibmys

Shoppi] BpEwEYS CRREpale @nengy B Th Now Dkl o el Rece of e splbeiy (CPutg) &S
el R Al 10D Peribon ol B Mporsahe eng BT Daie of I dpilegy  ERCh Blap can
m-mm#m-mmmmﬂm of B8 & hully OF pariaiy
formed hydrausc jump.

Liniier Pigh Mosy coniions, Wl wibis o Bagan 10 Skim ower Bns individusl abegs: (abkemimeng fow
hegime) Gresy iy enegy disscabon down e e of the spifesy. Once skimming fos
m:mmm e piliwiry beging 1o bebave ok an unstspped epilesy

For design guideknes, reer i Hydraulc desgn dmmmwnm
Report CHEOSM Februsry 1554, Depariment of Chil Engneenng The University of
Crapprgiared Bradane

& Capchments & Craks Py Led ‘araiom 2 - by 2000 Pags 3
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Irpadt SirucRired

il gy e rranaged unced (he soperason of sutatdy imined expetts

o

Phota 19 = Balfed spiltway

Design Infaimaticn

[Righ1 ek s BppeasrisG contisarstsm.

£ |

Fhete 13 -
definad profise Bo Tully contsn the fow mmust B Sondbiactid ai T B of B

Thass struchures moniain iMpect walls, Hiocios oF COILIMES 10 Dreak:up the e and nduce hghly
Rurbubend fioee. Thary ane generally very effecirag ol desipaling Nos erengy froem mediumm B Tegh
weloity ouliess winere conteol Ol the cutlet (ol i reguired. The conirgl Of bed scowr immedabehy
dovwnsiream of e cuthel sinuotune usually requines the use of addbonal rigrap prolecion

The g ol impact bincks s usualy sl equal o the heghl of the incomeng el 0 ihe cass of
cubverts ard sioimenater culiets ihis means a Fesghl equal o the heighl of the oubsen o pipe

Thass Bt e of the mosl dergenous of all the hydmuks siructunes. Thae dissign snd use

‘Wamning, energy dissipater can represent a significant safety risk to persons swept inio
the Tlow, Im circumsianos whers o person coald be swept inbo such donger, safeby Issues

Enaify dhdlpaleri are wisially majed hydimilke dffichens mquliing detlga Ingat Fram
experienced hydraulics specialists, This fact wheel dowss nof provide sufficient
Informaticn to aliow enengy discipaters to be desbgned by inoxperionood persons.

Ilways mugl hove 8 well-  Phots 14 — A sullable eneryy dissipater

& Cabehenents & Crasks Py Led araisn 2 - by 2000
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Design of rock madiress or conchete-lined snegy i ssipaton pools:

The folowing desgn procedure and fables are provided as a guide only. This design
infopmation  reguines  inlepretaion and  apphoation By esperenced hydradlic  design

Hydraulic design requires the eslimation of o depth, weiodly. and Frosie number o ths base
of the chule or spdlvay.

¥u

Caivemres L i

Figure 1 = bypical profile of recessed, harddined srengy dissipation pool looabed st the

base of chite o spillesy
Darsign steps:
1. Delermine the Sow depth iy}, velooty (W) and Frosds number iF; ) al the base of the dhute
for the design discharge.
Fi= “? {Eqn 1)

2. For fiow condiions where I, = 1 {ie. supsronbical flow) and where the resuling hydradic
jump can be represented by T-dmensional Frydraclc analvsis {2 a regular hydradio jump
toniaired wihin @ rectargular chasnel), caltulste e sequent depth (y:) Fssoniabed with

e hypdrasdic pmp
¥e = Lt 885 - 1) Ean D

1 Delermine the prebable talwaler condifions induding water level and Mow deplh (y)
derwsrilioam of tha recaised margy diikpalion ool Ths downsieam fMow deelh shoud
Aol B laed than B crtical Baw deplh iy

4. Delemine B recess depth of the energy dissipafion poal.
== {Egn 3

5. Cakulals the desirsd nglh of the snergy dissipation pool (L) Two eguabons can be used
o determmine this pool length, thess squationrs are presented bekw @ Equations 4 ard 5

L = By, {Egn 4y

L= By -yl {Eqn 5}
An spprodimabs length of The dissirabon pool @m be defermined from Table 1 for an energy
dissipation poo] containing @ sandard, rectangular hypdradic jump. & i noled thad hydraic

pnpd bamad wihin Fapeseidal channals can Be unpredcable o thed shaps and shabiity
polenially resuling in an increried lengih of the reguind enengy disipation basin

Table I prossdes an eslimate of the recess depth (I) based on & downstream fow dep® ()
equal fo the aitieal Aoe depth (7). Tebles 1 and 2 should b used for preliminary deskgn
PLIfproas oy,

= Calcheserts & Crisks Ply Lid Warsion 2 - May 2000 Pags 5
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ARAFLURA
SliaEaEdl Limiaw

Tabsle 1 — Approximate bengeh, L (m) of an sreqgy dissipation pool containing
standard, rectangular bydraulic jump ™!
Wit Chite fall upstresn of emergy dissipater, Wy fm)

13. 0z 03 ] 1.0 1.5 20 25 am 4.0 50
oa 04 (i 05 o 0.7 or i ¥ 0B oa og
[iNEF ] 0.8 o7 og 0.e 10 1.1 1.1 12 13
ons il ] 1.0 1.1 1.3 1.8 18 1.7 1.8 148 20
(IR L1} 1.2 13 15 1.8 2.1 22 T4 35 27 29
o1s | 1.4 1.8 14 23 25 27 FT- a0 33 a5
ik} 1.6 1.8 2.1 26 2.8 31 33 35 3a 40
0zs | 18 21 24 - 1.2 s ar g 432 45
[alely} 20 22 28 a3z 315 38 4.1 4.3 L] 48
025 i3 T4 24 34 18 41 4.4 48 50 53
040 23 2.8 30 i 4.1 44 4.7 48 53 1]
045 T4 2.7 31 3 43 47 4.0 5.2 548 (=]
0%0 | 26 28 a3 4.0 48 48 52 a4 &4 &3
1.0 EX:] 410 44 LB a3 a8 TE Ta 83 Eg
1540 44 44 S8 =% 7B a3 ¥ B3 104 1.0

Table 2 - Approxcimabe recess depth, T (m) for an energy i
siandard, rectangular hydraulio jump

1  Longih of enargy dasipation pod s based on an sversge of 8y, snd B850y - b, wih v bassd on a
wrooth chute (e mimal FcSon low], and v determinsd Fom Teable 5 Outs i presensied br
prelinany Geugn PUIEO SRS Dndy.

ﬂ'{F-ﬂlm el conbaining a

Lhnit Chute Tall upstresm of snargy dissipater, Hg (m)

‘m. (18 o3 (1] 1.0 1.5 210 5 3.0 4.0 50
oo .0 0105 004§ el ooa fulli 7] [ ] 0,90 .11 oz
ooF | 00 | 008 | 008 | DD | BT | 042 | QA3 | 04 | Q8 | QAT
o5 | ooe | 009 | an D15 | o7 | 019 | 020 | 03T | 034 | O35
A0 | Dol f 012 | 015 | D20 | 023 | O | O3 | 025 | 032 | O3S
i5 TR P4 o4 ois (i T .30 033 035 LT T a7
om0 | o4 | OB | 020 | O | 034 | O3 | 037 | 040 | 044 | 04T
025 | 05 | 018 | 0322 | D9 | D34 | 038 | Q41 | D44 | Q4B | DE2
o0 | oo | ovte | 023 | o oar | 04 044 | 047 | 052 | OEF
OES | Oar | 020 | 025 | 033 | 035 | 043 | Q47 | 050 | 058 | DED
040 DT L1 ] 025 Das D4t 0.5 050 0.53 058 D54
4% | Dag | 022 | 0327 | D37 | D43 | 048 | Q52 | 058 | 082 | DET
0S0 | DA | 023 | 039 | D32 | D45 | OS50 | 055 | 059 | 085 | oW
100 | 024 | 026 | 03T | 080 | 060 | 06T | O3 | 078 | 08T | 088
150 | D38 | D34 | Q43 | D52 | DB | O78 | O&5 | 082 | 1.03 1.12

[1] Ricins dop i biced on @ ownatnairs Dow Septh {y) squil t B el Sow dept, and 'y, Easid
on @ Smcas chiute {1 8. minkmal Fchion las). Duea i prsmbed for prslminary deign pUnpasss only.
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Dasign af rock profection downsiteam of Mydrauis umg anergy dissipaer:

Equation & is the recommended equation for sizing rock placed within Swe zone of highly
Turkadant waber immadiately dowrmereaam of B and sl of an energy dissipaer i & nol witkin

the main anengy disspation fone)
. = [O0sT. W™

(Eqri &)
(s -1}

where: ds = nominal rook size (damseber) of which 10%: of $ve rodcs are smaller {m
W looal, depth-average Bow velooky mmediabely doanstream of the end sl (mis)

Design af rock-dined ensrgy dissipation pools:

The folloeing desigh procedurs ard ables are provided #% a guide onfy. This design
informabion  requires  inferpretafion and appoation by espensnced hydraudic  design
prafaisiorls

An estimation of the recess depth [refalive to the downsiream water evel) of a rock-ined
SN gy deasipalioe pock o b delemned o Eguabon 7.

- m]ﬂl agr
2 4 iy = ATS = € T
Fecess of energy dissipalion pool relafive 1o dowretnesm ground level (mi
dapth of Bow dowriraam of the enangy Sssipalion pool ol design Tow (M)
Rl iy chidl s oF spifeny upstraam of thae snergy dissipser ()
deign unit fow rade (m )
= rogk size, lining the dissspation pool, of which B80% of rodks are smaller (m)

E'HF:F-H

s

[ L

Figure 3 — Typleal profile of rock-ined anergy dissipation pool

Thea bergih of e dbssipafion pood (L) may be based on fhe same design proosdures presenled
Tor @ rock malirers of soncrete-Ened dissipaion pool pressnted in s predous secion

Tables 3 to § provide an estimation of the recess depth (Z) for 2 mean rock size {dy) of 200,
300 and S00mm. based on @ rock size disribulion, dugldy =005,

In circumatances whare Hwe snergy dssipaler is jocabed downsiream of @ smooth channel
wrface (o.g. 8 concrebelined chule or spilfeay), than B rocks localed within the frst guarter
(minimumj of the distipaler basin should be grouted in place o avoid displacsment. The
displapesment of loose rocks lomated immediately downsiream of a smooth charnel surface is
1o the rough, rock-ined basin

Cartioiy; raperaiol cfrdes oo Aesalt By e forrrmtiody iesiaivie, fhrss-olmeinsiate
frpdramaic Jurrps That frine recd oVERios doeny & officiendly @l reciangular chuges
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o 1

Table 3 - Appraximale oparating waler depth within an energy dissipation pool (2 + y;)

lineesd weith rvecan (s} 200mim rock, with rock size distribugion, delides = U5

LITEE Chute fall upsiream of energy dissipater, Ha (m)

1;1:.,:.] 0z ni s 10 1.5 0 F L] am 4.0 8.0
oos | 023 | 24 | Q27 | O3 034 03 | 037 | 03 | 041 | D43
o1 | 03 | 0% | OaD | 048 bS50 | 05y | OS5 | 057 | 061 | O
002 | 050 | DS54 | Q8D | 088 | 074 | 0TS | DE2 | 085 | 00D | DB
o4 0.74 DED osa 1.02 11D .17 1.22 137 134 1.40
006 | o053 | 10 | 192 | 128 | 138 | 147 | 15s

L] 1.08 1.18 1.31 1.51

0D | 1.24 1.35 1.48

0As | 1.57

Table 4 = Approximate operating water depth within an energy dissipation pool (2 + ya)

linseed withy ivenin [y} 300mmim rock, with rock sipe distribution, deldy: = 0.5

Ut Chute fall upstream of anergy dissipster, Hy {m]

{:,3?:] 0.z n3 0 10 1.5 0 25 o 40 5.0
0.005 | 0.20 oz 0324 027 030 § 03 033 0.34 03e | 038
[} 0.3 faz 035 041 R 047 048 050 083 | 058
002 | 0.44 o4T 0&3 050 | s o ara 078 are | 0.83
004 .85 LT OTH 0.5 eT 1.0 1.07 1.1 1.18 1.23
006 | 083 Dgs 058 1.13 1.23 L) 135 1.40 148 1,55
ong | 0.66 104 1.15 133 144 1.52

010 | 108 | vas | 13 | 18

015 1.37 1449

Table § — Approximate operating waber depth within an energy dissipation pool (2 + ys)

lineed weith iveean (i | S00MM rock, with rock sire distribition, delths = 0LS

Ut Chute fall upstraam of snengy dissipster, Hy (m)
1:5.:.1 o2 03 o5 Ll 1.5 20 L5 L] 4.0 5.0
0005 | 097 | D& | Q20 | 023 | 025 | 03T | 028 | 029 | 031 | 037
o1 0.2% ozr 030 034 3r D40 41 0.43 045 047
002 | 037 | o400 | o484 | 051 | 055 | ose | os1 | ose | as7 | 070
004 | 088 | DD | O&8 | 078 | DB2 | GAT | G871 | 08 | 100 | 1.08
008 | 060 | OFS | O&3 | 098 | 104 | 990 | 195 | 118 | 126 | 1.32
008 | 082 | 085 | 0808 | 113 | 122 | 1.2 | 135 | 140 | 148 | 1.55
LR 0,83 1.00 1.11 1328 1,38 147 1.54
015 1.47 127 140 181
020 | 138 | 148
025 | 1.58
O Calchmants & Crasks Pty Lid Wi 3 - May 2010 Paga 8
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Emergency Spillways (Sediment basins)

DRAINAGE CONTROL TEC

Euriins bt Ansy £ pilbaay

1. Thie entiosl design componsnts of & splvay are e Now enlty inlo B apiley, [hi
meirmum aliowable Bow veloofly down the Tace of the splway, and the despabion of
enengy Al B hoase of e sndleay

T The Rl opeElional RESE BN FEETD Uelcied oW ey N e apdivay
emsuning fiow does not undermine of spil over the edge of the spilsay, and ensuing sl
e0sion m conirolled al the base of the spibyvary

3 Fadure of & spdlway s Wasly to pesult fom one or mone of this Tolowing Bsues: inadegale
ook size (i used), nadequale depth of T splway chute, piping evoson cused Dy
disperaive andior poodty compacted soils, or teilure of the snengy dissipater

Dezigm information

Tha mafannl confsnad withn Fas fac! shaa! has boan supplad for use by parsons axpananced
iry byl degn

This facl sheet ackiesses wues sssccaied with The design of ogen channel spibeays used in
pEsaciabon wik Emporssy sediment basing

Diwtagn proceduses nd gusdsknes. on (hie desagn of the splery’s chule can be obtained from
ih Sy Ubcl ahisits preserted fof drange Chulis Howeeer, 8l ielfences ko hir Sesgn
of Outhl sk within taie el shiels & mot spply to T design of spllwry eregy
ddepilei I Bdabcn, [ha recormmered lewbodrd on oy chibis & 300mm

Dot pegcedunes and guideirss e draigy depabed Iocaied al Ihe Dase of the termpaorany
e raierl Cuiveat By o) En 0] B0 Ml aipranliy L SFwia] ooy Ernieg )y ciickituiang

Warning, sederan i gebanys 000 [N BREOCIE GRaITDY ORREELFS B LRl
Py sruchaes recenng Bewpn opul rom experanded Bydeoulss soecabets T Red
whel Coes Aol oot Mo Pformanon 10 aliw Pese AVUOEL 10 DE desgned oy
1 ] R T
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN ARLAFLURA

SliaEaEdl Limiaw

Thi fecommendsd minmum design shorm for sizing the emengency spillsay is defned in Table
1. Dasigrars should confirs B Sisigh slandand wilh ihe Bppropele Mgulalory Buloaty

Table 1 = Recommended design standard for emergency spillways oniemporany
sediment basins '

Design life Wi e dersign stonm AR
Less than 3 monfhs cperafion 1 in 10 year
1 12 months cperafion 1 in X year
Gl or than 13 months 1 in 50 yaar
I Tasdurne is sapactid b5 resull in loss of iSe Progakle maxdmum fosd (FRIF)

[1] Mtemative design requirements mary spply o Refscabls Deme n accordance with Stale eghdalion, o
a5 recormerased By the Damn Sefety Comimimes (ANCOLD 20008 £ 20000)

The crest of the emengeray spifeay should be in acoordance with he following (defaull values),
Unbess othensdse suppoted by aseropiale Fvestgation, r assessment, and design:

#  300mm aborve the pimary outhet i indudedy

«  300mm beicw @ basn embankment famed in wrgin sol;

#  450mm belcw & barsin embankment farmed from

In additon bo the: above, design of the emergency spilfway must ensure hal e manimum waber
lirvagl wetri the Basin duning tha design shorm speclied in Tadbs 1 i ol leasl

® 300w bsoss & Baen embankens st femad Trom 8
& 150mm phes expected wee height Tor large basins wih sigrédficant felch kength.

Rgormsninded Srasbonrd for e splbay chabs (s 300mm (nole; BNg B0 narease Trom th
A150mm fresboand recommandad for drainage chutes)

Anticipated wawe heights generaled within the ssifing pond can be deberminesd fom the
procedures presenied in the Shone Prodeation Menos’ | Depariment of the Amy, 1884}

Thhicl;.r:'h& dasign of e spilway dhule (Figare 1) i cullined within the teparate fac shests
BF

Cresi:
Floy conciliora il Pl Crast Can B Selarmsingd
from & appropriats wer Sow aouaiion

—_—
Chute:
——————— Mhazaimasm fow vekocity (V)
T iy B awbmalixd whicg
Satiling pond nquaon
Uigssiream waler glevation (H) Vo= (imy e

molatrae o the cres] slesalion,
i chatarriinid Trom an
sppropviabe wokr squsiion

Dutied sruciure [efgy disalpates):
Assume maimm fow velodty enladng

tha enorgy SSipalor is ha samd os e T
Biri vty v el [ ol tha chiili

Figure 1 = Hydraulio components of 8 sediment Basin spil ey

e e T
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SliaEaEdl Limiaw

Design of the Mow entny condithons info i splliway:

Al reascrable and pracbcable sfforts must be laken to ooesinect the spdlsay inowirgen sod,
{Probo 4 & Figure 25 rather than withén a 1 embarkment (Pholos 1, 2, 7 & 2), Flacement of an
emarpensy pllvay withion 8 fl embankment can gnfcantly Poreasa the ek of Tk of T
emibark il

The approach channel can be ounsed upsiream of the spdhvary onest, but musl be siraight from
i orest 1o e Energy disspaber as shown in Figure 2. The approsch channs should R 5
Back-ghope lowards the impoundmert area of not less than 2% and should b= Nared ol B
erdrance, gradually ratusng 10 i Sesgm witth 5 e spllsay cre

Figpern I — Ermeegency spilleay Gidan view)

H the spitway crest lengt (L) and @S approach channel are shord, then fricion loss upsiream of
e spilwary oresl can be ignored and the waler bevel within Bhe sedment basin B {redaiie bo
tre spilway orest) can be Sefermined dreclly from the appropriabes wer equabion. Figune 3
showt Bosw approachan & spiway cresl along a dhorl asproach chammel,

v.'reg

..;._

Figure 3 = Mydrauic profils for spillway crest whens Sriction loes within thes approach
charmed ks nsignificant

In those crcumsiances where the approsch channg i shor, B upstresn water kel (H)
sl o e win crest can be debermined Fom the eyuations presenbed o Tase 7.

S Cmchmants & Cresks Py Lid ‘Wersicon I - My 2070 Fage 3
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SliaEaEdl Limiaw

Tabls 2 — VWaeir squstions for short spdlly sy crest |ength wiers fricthon loss in ths

approach channal is negligible
Wiir eross sectional profile Side slops [HV) Vileir ecyuati on
Recangular ib = base widh) vartical sides a=ifemH"
Trigngelar ml Q= idmH""
Trapes cidal 1:1 O =17bH"*+ 12"
where © b= base width 21 o =17bH" "+ 254"
and m = side sops 31 Q= iFoH" +3IBH"
(s Figure 4) 41 Gm iTbH " +50H™
mi O=17eH "+ 1, MmH*"
.
m i B |
i i 1

channe 5 signioant.
i jﬂn m
_—
1 X T N : |
E i e Jo B F : PP
E thy = friction koss within sppecach dhanmel

Figure § — Hydralic profils for a spillway where friclion loss within the approach
charwnel is significan

A rrumeical backsaler model {8.g HecRas) shapld be used bo determins e water level profile

spilway chite, ARematiely, water levels within the Basin (H) relafive bo The spllvay crest can
b debermniced froms Equation 1,

& Calcheserts & Crisks Py Lid Warsion 2 - May 2090 Page 4
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(BRI ITA NN TERT ]

o 1

H = H +h {Egn 1)

waber lerd within Segimend Basm relatres 1o spilfsay crest [m)

Iotal Fead {energ y level) ot the spilwary onest = v, ""u’.l?m [mj

eritical deplh al spilwiy rael [m]

critscal Bore velogily o spilbway crasfl Imis]
acceleration dus to graviy = B.Amis’

rictson koss watinin the apgeoach channed and aoross the crest width jm)

Fo s o
RN

Fricgon i {h ) withah B apgscach chanhel Can Ba slimabed ying Equation 3

V'L
By =~ {Eqn 2

W = gverage fiow welooky within the approsch ohaenel (if unkpown, then assume o
wilooiy of hall the oritical Bow vweloaly (W) [mis]

i = Mannitg s reughfiess of e sgprosch chiresl
L = |ength of e spprosch chanresl upstress of the spillyary oresd [m]
R = average hydreaic nedus of e approsch dranees [mi)
In circiamstanoes whisng inclion within e approach channel & sgnifeant, bul the dsl emmination

of paak wirle lissl wilhin hi ehfmen] basn s not olcal, e 188 Lgdineanm haad (H) can ba
astimaled fom the squations presenbed in Table 3

Table 3 - Apgroximale weir equalions for spllvays wilh a leng approach chanmsl where
friction okt i significant

Weir cross sactional profils Sidls slops [HV) Wedr equation

Redangular (b = base widh) A, Q= 18eH"
Tridfugud i Q= i2mH""

Traparcidal (B = bags widih) il = 1BEH" "+ 12mH"

To mainksin the Sesired madimum alosable waler kel within the ssifling pond, comonele
CAppEng (Saaling ) of B spileay credl (Figare 5 5 ussally reguined @ porous mabenials. such &%
leeiv Tk oF Pock-Slad masiieEied, Bre uksd Lo lind the sgileay ot

E
!

Figure 8 = Concrate sealing of the spillway crest io control seepage through the
rock lining
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Witenever pracical, the spellway sholld be cul i virgin sl meny from ey il embackonend as
shosm in Pt 4

m:-mwu;-u_ Photo 4 = Rock-lined spillway cut into

steppad longted detantion  Virgin soll (mobe the spllkway B cuned up
‘F'wh.m — 1 thes cust, sftas which it remains strsight)

Recssing the enties basin into 1ha natueal o4 (Pholo 5) will pvoid the resd o comssnet an
BATENEME SBwEY BDILCIER

Phodo 5 = Fecessing the basin inbo the mu-mmmmmm

grownd alews Dhe nsfural grosind b Be genarally have o high ek of failsre
betSnirio Bhi & Pl vy w»mﬁmmﬂnﬂlm

Spifedl U Rie B Wal-EeRned SrOB-Sac0n TREL &30 Ay contam e expactes] duchangs

.'.-nﬂs‘ e
o

Phota T — Spilbways must have a vwell- Phata @ = & suitable diiiipabed
defined profile bo fully contain the Mow il exist ol the base of the splilwary
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Diasoription

Am ppen charmel siher passisy over of
arcund @ idiment Bign ek

I thie Barsin i Auly recessed below nadural
ground beewl, e aplbvay may consist of
Ehiy nabural ground surticn

Selhwigs are Eypically lned with mabendals
sach as rock, rock-fled maltresses. and
oonorete

Purpois

Spibways are wsed fo dechargs sxosss
fioeaes from 3 sadimenl basn.

The e ‘ermergoency spillvay’ imples tal
@ primary gy is Peofporaed inlo ke
Ecrae-Borw (rienr plpe) caathel siruciure,

Liminaticns

Bibumen oo asphall is genaerally rot suilable
T bring the spilway

Grass-lined spilways are generally only
sailabibe wheen e spileay is formed dinectly
on @ kew=gradient, rabural sulace.

Commen Probilems

Inappropriale imlet geometry can cause fow
o bypass andior undeming the spilway.

Sevare ring along e sdes of the spllway
can be caused by spiash. It i noled ot
spilvays generaly have @ minsmum
freshoand of 300mm irsdead of the 150sm
appied 10 Mincr dranage chibes.

Ergsioh &1 he bass of the spilway caused
by inadequaie energy dissgation, Energy
dissipation af the bass of spilways
generally irvohes complex >demensional
hydrauic desgn

Commen Problems (reck-dinings)

Sevare acmon roblems  rocks are
placed directy on dspershve soll To reduce
the pobenbial Tor such problems, diaperohe
#0le should be covered wih & minemom
200eam lyer of Aor-diaparsras sal balons
ek placemeni

Fallisre of rosci-lingd ovobes Sue b Hwe
abpence of B sulable e colh or

appragale W e baneal® the primary
BITIGUT FOEK g

Special Reguremenis

The spiteay and associabed  emergy
disipaler musd b fully cortained wishin the
rlated propedy

An undarying geclatile o rock Ster kiyer
is gerwrally required Lnigss all voeds e
Eled with ol ehd pockel planted (Tl
pranting the drdurbance and release of
wridertying sediments through fess vods)

Tha upper fock surlece should Biend wilh
warmmdng land 1o alew wabir §o
snter the channal

Site nspaclion

Chack flos anbry condiions 1o aheura no
Bypassing, undefmining, sedmeniaiion o
riEon,

Ensuire e spilway chule downsinsam of
Bvis ikl i alrmight

Check for erosion amund Fe edges of the

mraibam g oo e

Entule e energy dssipater and the
channel downsbream of e dasipater ane
azproqiatiy abiised

Ensure the rock size and shape agrees with
approyand plan.

ikt [hi thiskininsa of rock BppBeaton and
v il ance of urderying filer layer
Chedk for eveesshe vegetalion growth that
ey resilnicl thed charded capacty

i
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1

0N ShnLE Loy

Tha splvay mus! Be aecavabed as
shiary of the plang, and he sxcasaled
material f dassified as sufable, must
b ssd i e embankment, and il not
skl B sl be Sepoied of inbo spoil
Fesdipa.

Enswre espavaled dimensons alos
adeguabe bowngeout such Bhat the
wpacfind  slnabions, grades chule
width, and enfrance and il slopes for
the emergency spilway  wll  be
achieved afer placemend of D rock or
ol o proleclich MaEliael &
spaciled i the plans

medsuied o the amengency spillsay
Ensure B fireshed grade blends with
e surrounding ares 1o allow a smooth
fow tans@on from  spliway o
Acrarrsl nisam chann sl

H a synthetic filer fabrio underay is
specited, place Ihe fiter fabic drectly
an he pregared Toundaicn I mone
tran 1 shest of filer fabric & resquined,
overap te sdges by al least 300mm
and placs anchor pins ab minmoms 1m
wpaang alang e owerlap, Bury the
wpsiream end of the Bfqc a8 minimam
H0mm  below ground  and  where
PSEELAry, bury T lower evd of [he
fabrc o cwaiap @ svnimum 300mm
over the next downsfream sedion a%
fequired. Endure e e Bbhc
exlends o least P00 upstream of
tree spilbemy crest

Taks cars not o damage the fabric
duning or afler placemend. i damage
OeCLE, MmOl Th rocks el repair the
sheal by adding andlher layed of fabac
with a mivimum owvestag of 300mm
arcund the damaged area. I exdenshe
damage s suspeched, remoes and
P o DFel il il

Wohars large rock is ussd, o machins

placement & ofMfioul, a minmum

100mm laper of fne grass, aggregabe,

mmdml!hwtﬂﬂlﬂm
ne.

Placemenl of rookh should Tolow
immedalely after placament of bhve Plar
fabiric. Place rosk &0 thal & fome &
disniil, wall-gradad mass of reck with &
minimum  of woids The desined
distribution of rock Shroughout the mass
may be obiained by sebecbve inadng ak
the ouary and conlbrolisd dumping
during fral placemeni

1.

During the corsinedtion period, inspect
the splliway prior fo forecas raindal,
duly during edandad panods of raintall,
aber sgnificant runoll producng sberms
events, or olhervise on a weeldy basis.
M3 PEQES 35 HECASLITY .

Chack Tir mirvemant of, & damage b,
the spifeay's Ining, incheding wxface
oracking.

urless an amended |apout s required.

Ryl

1.

Temporary spifways shouid be
remosisd when an abemalkee shble,

drainagh fyebem I8 available

Remove all malenals and deposied
sidisstnd. el depose of in @ suitable
rgrn thal will ol Gaisse an erclion
o poilution Fazard

Grade the area in preparafion for
slabdicaion, then fabdse the anea as
wpacaliad i they appioaad plas

D Catchments & Crasos Py Lid

WVersiom 2 - May 2000
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Erosion Control = General

E G CONTROL TEGH!

MT—lﬁuﬂﬂmw ME—MM
kwty ard s

Bodl gYOmEOn S the process Srough which ihg elfects of wind, sater, of piysenl Bohon cegincs
ol parhces, causng Ihem 1o be iemspoied The men kcicrs affecing surface emscn §ne
rnfall emsivity, woil erodbity, dope lengih, slope sleepneis, sol oo, Snd e surdace fiow
oondibons (i & fAow type, velooty, dustion, snd freguenoy]

i e moniis The DadTm sos! arcoier Pkt e cisplacarent of S0i BRAT Qrave sard mE
clay, mead, sadiment, cemenl, 8nd conlamanated bousd wash-oll resulng rom such acinites as
equipment cleaning and rmabenal-ouing acivibes (2.g. ooncrets cutting)

Coriroling M inhal ergsion of acils & oflen the ondy leadile sirabegy Mof MrEmEsng
ervronmentsl impacts nesubing from disturbances of soils with & high clay or fing Sif content

It Shgpishc] Exir racied Bk Compying with & Sgreed secmant control shanciand coe-s ROk QLR
(Pl drpiiirsaiilal i will Bed freceiid | of Bl feachrresn]-lacken waber will rol B do i e
e sfte durning severe storme Thensfore, Biking &l easonable and practicable mMessres 1o
rarEmise S0 ercedon & cssontial § oranonmenial harm & 1o be menemised

Ercicr conirol messunes concenirsie on préventing, of o Geasl minmising, sod ercaion
especially emson nesulting from raindrop impact (Fholo 3). Technically, enosion confrol refers %0
ey coningd of sofl erosion coused by bBolh shoot and corcenirmind Tiow, As such, those
IeTTpnraty dmingge conirol measunes placed on B corminacion S8 0 ApRrogriabey ManBge
slormwater runoll ane considersd a subsst of the cwerall erosion Soninol process.

T prrincipies of ibeesk prachices: { 2008) oonsinuction sie eroson contrl s outhingd bikow

1. ‘Witwrever reasonatie and pracicabie pronty reeds bo be given o prevenbing, of o east
minimiging oil erosion (e drainage and erosion confrol measunes), rather than alowing
the erosion Io coour and brying fo Fap B resulting sediment. Whene Ths is nof practicabie
i AN feadorable Al prachcabbs MaElAes Al 50 B e I el S0l Sfokioan
ivist I Thee Sdoplid sedimént oortiol Misdsuies comply wilh The fedquired Bodlmen
simndsm

The sandand of eicaisn conliol nesds 1o e appiopnale for [he green ol DRopeTes
eapecied weathed condiions, and suscepliiity of the eosiving walers 1o emionmental
harrm ressuiting Feom furbid runalf

AppIopriahe aiosion conol messuies reed B b inssipoiiled mhs A1 aAoes of & el
desturbance

4 The timing and degres of ameon conlnd speshed in he Eraion and Sediment Contiel
Piare) resecs 10 be ApEroiiate or [he gnaen Bl propanies expicleg vwaathe condiions
and suscepiibiity of the receiving walers o emvinoomental hanm nesulting from turbid runofl

[ =]

B
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5 I ires cleaning s required wall in sdvaryss of fuiure sanBrwarks. then res clesring methods
thal will minisiss polenlinl fol srosion nadsd b b enpayed sapecially in arees of onalabile
or highly erodible sol.

8 Ercsicon and Sediment Control Plans (ESCPs) need 1o spedly the required appication rales
for musdohing ard revesgetation msrsunes.

T, Ercdicd conirel Mmbiired fbed |G Be spgrophiale fof th slogs of the land and ke epeded
wind and saface fiow conditions

B Vhaneosr reasonable and pracicable, the uis of synifestic minforosd Ercaan Controd Mals
and Ercsion Conbrol Blyndels neads 1o be awcided within bushland and ofber areas where
thiey could endanger widils such as ground-dwalling aramals

B Wharewer easonable and praclicable, measures need Bo be faken 1o apgly appropriaie
encaion control practices arcund the sie office area and on lemporary aocess roads io
Mifimigs raEndecp impast eroion and the gerarabon ol mud

10 Finighed 2ol gurfacas nasd 1o b Wl v an appropriste roughened stale and guality 1o
snoourags revegetalicn whers meguired

11 Whers sneennnals Erogcn sed Eafimant Condrnd Planeg (ERCPL) nsed o neomrors

shErE: Innennnals Droslen IR0 o Lorerne =ian Il REEl s

tchrical hotes of suable dusl corinel MmaRiuares

12 The consinsdion schedde or ESC inslafalion sequencs mesds bo ensurs thal sod
stabilsation proosdures, induding siby prepanaton and revepetation, are commenced as
saon B8 prachicatbe atter sach slage of sartheorio: i completed

13 Topscil risidti 1o b appropriately managed to preserve s keg-lem vislue

4. Plarf specess need bo be appropriatle for S sile condbions, indudng compatibilty with local
environevinial vakdes, ard anbcipabed erosha Tonces

iw

Ercagon controd lechniques indude, but are lmed to, the folowing:

#« Bonded Fibre Matric

& Celular Confreemend System

¢ Compaost Blanket

& Duest Control

#  Ercsion Control Earkel

»  Graveling

s Hemvy Mulching {including hexwy bnesh, bark, and woodchip mulching)

+  Light Mulching {inchuding bnesh and sirae mudching, ansd ydromaliching )

+ Mewegetation (permansnt and tsmporary revegetation, inckuding turl, and dead and dormand
rass pover)

® Aok Mulching

5ol Binders. {including Polyaongdam idep

®  Surface Roughering

For speciic information on the above erosion conirol {echnigues, refier o the rlevand tac
shoels.

-
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Table 1 — Summary of enosioa contral techn gues

Taschibauis

Coda

Typical uss

Boneded Fibre

EFM

Grass asdablishmerd and prolechon of newly
sended areas

CoE

Coniminmsent of bogssd o rock much on
masdinam D shesp sopes.
Contol efpsion on non-wegetaled medum o

slesp slopes such as brdge abubments and
haasily shadad areas.

oo et
Blanket

Used during the revegetation of slesp siopes
wither incorporeing grasees o olher planis.
Partcidirly uselul when the slope 8 160 Sl
for the placement of topsoil, or whaen sufoend
Iopacil is absanl am (he sooe

Erogca

Blankel

ECE

Temporary svcsion control on exposed soils
not subjectad 1o concaninaled S
Temporary comindd of mindrop impad srosom
on sarth smbankments befors and during the
renmgetation phass.

Graelling

Proflecion of nonoesgelaled sl from
raingdnop mpad enosion

Slabilaation of sile oMo Ared, Damporasy car
parks ard aocess roads.

Slabiisation of cod gurfars that ane apeted
1o remain non-vegetated for medam fo long
panods

Suppression of wead grosth on mon-graseed
areas.

Stabiksation of edsling and proposed ganden
heds

Light Muiching

Confrel of randrop impac] erosion on fisl and
midd slopess May be placed on slespar slopes
wilh apperopriabe anchoning

Conkel  waber lods  and  assid e
oemminabon on newly seeded soil.

Temperary and parmanent stabimaton of
il

Stabiksation of long-ferm stockpiles.
Includes Tuding and bemporary sesdng

Feock Mulching

MR

Slabilsalion of lomgeierm, nonevsgelabed
banks and minor drainags channels.
Stabilsation of those areas of a garden bed
subjed o conceniraled overiand Nos,

Sl Binders

1=

OO0 QOGO

Crust control.
Slabiisation of unvsealed roads.

O Calehmaents & Crasks Py Lid

Warson 2 - July 3010 Page 3
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Revegetation

ER ' JNTROL TECHNICGLUE

Rvgataton o+ | Temparals Chmates | Shorters 1]
iz Vil i Wt Tropks | Lomg-berm
Wised Contnal Bacd-Arid Zorws | Parmanand <

1] Temponary Feegesn n b @ eecise fom of Woson onbol DUl 8 ususly e
noorronate gt Moiciuing o ongas [0 [epwihs Waliossnl probecton SO M aron Spsr & on.

Photo ¥ = Familiser sprasdsr and chissl
|Hough

1, Tesiihe sols, and whens regunsd, sdpr the soils befors planting

2. The primary Lnction of Temporary” vegelaion, in Bsociason with mulching, i i schieve
et shon-bem eroiion conlol thiough everage of ihe sol surlacs, this the effediva

percantags surlace cover is the ey perfarmancs msisune

3 Vegelsite-biried erclah conirol iy privtanly schisved through cormnage of B doll ol
fabilaation of the &ad sbruciung W genenally of sefondiry impoiancs Howwwer, ha
nction of e rocts Becomes incnea iingly Fmporiant B e wrkecs Scpe Noalies

4, The nital coverage of areual grassss in the wesios folowing sesding may nol provide
miequabs erosion probection agansd raindnog impac! becauss Tese grasees pnmarnly grow
wartically, thus providing only imited coverage of the sal sorface. In such casss. mowing
& indt ik the affeciaog sl Gora

Dagign Information

Lplnciing the moat mutshle pland sstabishment ischniques. appoprisls spacies, sesding rates,
planting dersiies, fartliser hypes, wabering rales, and maintenance lachnigues, reguines. the
puidance of axparte such ag soil scientisly revagebalion apecialiste. locsl bushiand groups. and
goramment sdemmion affcers

Each of B vanious forma of il srosan whethar ndtled by wissd, min, of Aowing wabsr, s
bl controlled By dieianl ki dndie’ comibiralions of vegelalon, Tabile 1 oullngs B L
of vegebalion mosl BHeoely 1o b efidive in e conlnd of e vasous ioms of el arcdion. OF
o T e Shel yh Snseptong b S Saneraation

|ECA (Ausiralasia) V1= January 2010 Pape 1
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Table 1 = Plani salection for the conérol of soil srosion

[Erosiom bonm

Sacondary
wegelaion

GO S

Warer induced:

Raindrop mpact

Trosek, shiula

Grouned ooeens mised by quicidy
oorend tha S0l eurtsce (1.8, ol

In his conbiod, “Grasies’
ifchatad Irarsg, dormant and
dead graiee

Trees conlibute by suppling leaf
and bark kitber (mulch).

il

e 1 T
BT AT iy Ao T Farefus

ground oover is required

Hon=clumping. contirusus
ground cose s reguined

Troeaek, shiua,

wizedy debie

Weliver prass can be used o
o @ vegetabve sadiment
biasmi.

Tress and strubs may be
required for Eank stabiity.

Tuirnil &noson

Skl sabion of sol and confrol of
waler pathwarys are of primary
importan e

A Seeperoobed of short-ved

plands o waler irgondmien
D e g

Critszal localiors inclide
coarsiings, rivers, Mkes and
dams

Mangroves can struggle bo deal
with sgnifcant waee attack

Tress, vl

U of desp-rocled planis =
orithesal.

Troes, whiubs,
miibshies

Trees an fom windbreaks

Axind by increased surface
renghfiris

Refer fo the fasiresm Erosicn Confrol fact sheet, and Tables [14 1o [15 (5. 132 to L3 in
Appandi [ = insdrasm works

CIECA [Australasia)

W - ey 2010
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ESTIMATING GROUND COVER

(k] Cwuadrat pretheod

Ml iata

# S DS MaRsLnE

& lmimu'ﬂlﬂhﬂ'fﬂ'mnmmhﬂl1mﬂImmﬂlnmﬂmm
& visual cover sstmation template (Figure 1, cthersse refer to MoDonald et ol 18803

& nolsbook and pens

Procsdiee

1, Locabs samphng poits o four enenly seaced poinls along & S0m rafrmacg,

=8 F‘DﬂihlimquMMEdeﬂhﬂ'Imhm point @b s cenire. kenbly ol
sgsies rooled wEhin the quadml (f reguired), and estmale ard recoed Ihe percenlage
ot VWhars heguired. record the parcentage cover of asch planl species. For the purpdss
of speces idenification, @9 nil record plards rocled oubside, bl Branching scrces, the
gquadrat. For parposes of fotal cover estimation, record all mater, plant {Pving or dead) and
mubch. whsther rooled frsids o Outside e Qo

(s Conaie, R Iskell, BLF_ Speght, J.C., Wallowr, J. and Hopling, M5, 1980, Austaiian 5ol and Lang
Survey Pl Hancboos, ata prent, Maboume)
i) EMerilsank Pasture Malsr

The EBenbank Pasture Meter consists of a weighted plate thal compresses pasture, then
measses the height of he compressed vegetaiion Even though this procedure provides a
good ssbmmala of paslung dendily (for Eock fead), @ dodd nol AedEdEanly prodse B good
asmals of covir. It e nolad thal e Bulk of e pasture may condisl of Wil near-wetical shalis
that provdde limied probedicn aganst rindrop impad n comparison to shoder, near-honzonkal
dead or ving shalks.

ESTIMATION OF TREE &ND SHRUB DEMSITY

Hatevmis:

# 7% S0 Laped Madmunes

»  alar pickebs

& nolsbook and pens

Frocasng

Al sach sample sfie, mark the sestern end of & 50m trarsact with a star picket. Measurs the
tree and shrub densies using the Point-Cenired Cuarfer method (Barbour o al 1887), as
deseribed bakors.

1. Locabs samplng pords o the Om, 25m and S0m points on B ransec.

T Al sach sampds poind, align fen axes cenined on the sampls pont. The aues Tolow e Bne
ol tha Iransed. and & bne parpsrdicularn 00 P Tl G,

3 Within each quadrant formed by the moes, ianlity G dosest bree and shnub. IT B ines or
sl ecaeds a distanse of S0, donot record

Waature the deancs in meies b e closas tree, and {o the dotesl shrub
Recond the species and ssSmale fs haighl
For aach IFiriact, mosrags e Salitsn M dfuressety fof s (D,
Cakudate e average res densily (stems per hectare), T, = 100000 / (2 x (D07
Calculata B ralatho deriily of apaces. X =

[Pumbsesr Srees of speciss, X}/ (Tolal number of iress « average rea densily)

. Rapaal Steps B 1o 8 Tor shiul spacel. Recond e adopled classlficalion of shroby (e g, wl
woody plants bese than Bm lal. induding fres saplingd)

@ = om oW &

0 IECA (Aursiral asia) W = Jasriamry 2010 Pags 3
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Ciesoripiion

Extablishmen] of lamporary of parmansnl
wvegetation over exposed soll surfsces.
Temporary seeding” & a process of
Prondding @ Wmporary grasd oouer during
consfrucion delaye, of when final frther
sodl disharbanoe & sxpected wihin a grsen
area and shomderm  eroskon  coniral

e A ST ded PR ATy

Puiposs

il riaagEnlian B pantemed Tor & Hussber
= Improve aesthibss

#  [Eremian sonird

= Gensral ecoogical reasons inchesng
Fabite, Tood tourcs & shaler

Siabli safion of shallow land slips
imcrease  shormreaber  inffirabion  and
Pl tha woluma of nusoll

#  [Rpduos rainfal mnpad sndrgy

& Ircreada crganic conlend of ihe sod

+ [Established vegetated buffer zones

& RAedooe dust problems

& [Filler sediment from shest flos

Limitaticns

There are imils fo the role vegetation alons
can play in coniroiling ercsion.  Both sol
slrengih ared vegelabion oo (incuding
ot sybeen) can ke years b devslop o
e required condiion.

Usually nol sulable in irafic arsas or
o leng slopes sbesper than 2:1(H\

Bdvantages

in erme of scologicaly sushsinatis sod
protechion, vegetation s e besl ongiem
soudon bowind and saler inducsd eroson.

Mol feme  of  vepelabion  arw il
regenarating and fo some degres  self

maintaining.
wirks ane geathetic and

‘Web-ardscaped
wialy wal recshved by the public
Do it g

Loy estabishment Sme for mosl forms of
wegetation, except turing.

Subject to damags in by irafic areag

Corlicts can &xist bebwesn the cholos of
R e gonclic Specs

I some rural and sem-anid areas, walanng
costs can be high.

Usually requires a
paricd,

Coamamenn Problems

Poor gibe draingae can damags planl saeds
and remove mulkch cover

P ial praparalioh &an Sighifieanlly Bmi
the edablshmen], growth #d  erosion
banefts of wegetaion,

Mary probless cam mdliate Fom inadeguate
il Neriding and ol amerdmant

by mainlsnance

Special Requiremenis

Ugualy requres guidance from  local
e, such a8 local agronomisdy

AL lamgl TG ground ofner (Sombired plast
ard muddh] i conidirad Recediary o
prosdds @ sabisfactory bevel of ercsion
ooonirod

A midsh e liyer i csualy reguined to
cordrol shor-lem arosion and prosddes good
growing oonditions.  The muiching of
mposed S0l is generaly recommsended on
Bl ] Aredel, @ipecilly when B area
corains: high day conlenl sols, dispersive
soils, suposed subsoils, or duing hot. dry
weather {lobmi sod motshure bossh

Reguires suilable sod and sal conditiorng

Plant ashablishmenl requires a relable
wilar supply

On some open grassed aeas, dashing is
recommended 1o reduce lhe exiesshen
gresst of the primary cover and akss Bo
o mmigbure eed haads,  This s
particalarly imporiard for summer plantings
a5 regrowth can oompebe stronghy for light
and waber wilh e sscondary and lerliary
CEra s,

Long-berm mardemitess resdt are usualy
mwersely proportional fo B degree of
planning and quakly of Sl preparaion.
Site | repootion

Check effecive parcenlage cover.

Chisol for damage b0 profecties fencing.

Seed, seadings and muich may need e
appication # the vegetabon does el
skabdish in the requingd Lme,

Lok hor displicemen] of mulch by wind of
wabar,

EECA {Ausiralasia)

W1 = Jarsary 2010
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1.

Raber 1o approved pland o |losabion,
axdien], a5 appleaion delals If there
are qQuesbors o problems wih e
Ipcabion, extent, or method  od
applicaion  onlact e enginesr

Apply 8ol condtiorsrs and lertilss as
spacifisd on the aggrowed plars. R
e 2ol 10 @ depth of 100 lo 150mm ta
iy e components ko e wod and bo
osen and roughen the sol suface
estone seadng.

There should be suficent sol dapth to
prowide an adequate rool zone. The
depth Bo rock or impermeabls

such as Fardpans should be 300mm or
more, eoept on sopes seeper Bhan

specifiesd in e approved plan

M nbenan &

Dwirineg thee ponsbruciion phases, mspedt
e frealed anea dortnightly and afler
runofi-peoduceng rainfal  Make repairs
i N

2 Wsleing the vegatabon pencdically s

essantial, espedaly n the frst T days
afier esfablishmend  Lise low-poesmune
sprays becouses highrpressure jebs can
wash away the seed and muich oover.

whould gan mmedately aflor
plariing, ‘Walerieg should comgly with
peicaions  proddsd  wih  he
approved plans.  Generally wabening
ghould vary according fo 'wealer and
sol condbions. A iypical wabsning
scheduls may corstsl of the following:

& 25 mm every sesoond day for the
first Bvres wabenings;

a 25 mes beicw @ week b the nexd
il wiiks @nd

& 25 mm e weskly for a foihe
Eaen wotihi .

Areas miust be re-seaded and midched
IT e vegetabon tels 1o establsh o 5
damaged by momolf o CoRslnaclion
activdlies

If Bes iemporary vepstalion ooser o
srcmion condrol messure (a9 mulkch
cower] should fall for any resson belore
wilablihssed  of  the  permanant
vepalalion cowel, Heh it @l be
replnced with an spproprale type of
eoar suficend (o sonlel sal arceson

i the perarent vegetalion should fail
Iy esiabbsh or bo adequabely resirain
erosion for any  reason duning  the
DErvEnEian OF Mainfenanos penod, the

SR EINES 3% appropriate.

In arexs whire the chinined vegetaton
cier |8 oonsklered nadeguate Tor
e conbol T aflecled afea
ahoidd Bé tvat-ddddad Shid  Rertilied
uting Falf the ofiginilly specifed rate,
of iy dreed

DIECA (Augstralrsis)

W - Jrmry 2010

Page &
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SliaEaEdl Limiaw

i
-

10 Manlan geid bads leng®™ o a
miniswe Slmm heighl wilthin maediam
8 high velcoty drainage areas. and 20
fo S0mm within low velodty fiow paths.

11, Whkare naceiaary. oF o direcled By tha
gis sugerdscs, dash the lemporary
cropdgrass cover |0 aliow the sucosssfl

of the underiying permanent
wegelation cover.

12, Contrel woed phesth wEhin 1m of
immakure reas e 8 le 12 monalhs for
el growing dpecies, and 18 ta 20
maonthes for shrewr growing spades, or
unbl the end of the specibed
L | G o P

13, Wisara mulsh I8 used lo conliel wisd
growth, inspect and whens neceisary.
menes o manienanos penods ot
wineedng 4 100 monis.

14, Apply sddiional seed. muldy and'or gl
condlicning 8% repened  Muches
unmly nes=d b0 be maintaned or
enewed (a8 necetsay) 2 b 3 imes a
year

15, g and whehs NEcelsary pair
prolecihve  fendng 8l mainlenancs
periods nol excesding 1 moenth,

16. Re-fm planis loosened by wind-rock,
Bvestook o wibdile

17, Replace dead o seversly retardsd
plants.

18. Prune any planis of dead or diseassd
parle. Cul of all damaged ires lissks
B the ires collar & e Funk of
ain  Beanch s  swawal cubs
including underputting 1o avoid pesling
bk frowm B hezality arexs of thie fres.

10, Dispose of deansd vegetalion in an
approprisis maneer sach a8 chipping or
sagdiching, n-edle buripl of offsde
dsposal.  Cleared wegetation should
not s dumped rear 3 salecounss oF
on a foodplain whee B oould be
remived by focdsabers  Yegelaton
shoukd nod b B of-dle el
speclfic  approval Fom  Be ool
oty

20. Rapsr damaged WeE rools by cumng
off the damaged aean avd ealing
Zpread moesd bopaodl over exposed
ool

SIECA {Ausiriasa ) W« Jaraary 2010 Faga T
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Gravelling

ERZEION CONTROL TECHNIQUE

Rasageltan Terrparate Chmates + | BreeTerim 2
Hion Vegetation o Vel Tropics & Long:Term <
Wined Conirol [¥] | Sem-And Zones + | Permanent -

[1] Referio Rook Wusoning fat shed for weesd 0oning spgscaton
[ Can b e bed short-bem erodeon aonhol sround B conabncton Sffes asea snd cai park:

Kay Principles

1 Primatily used o coniml rendiop impact and mud geneeation, theielohe Bhe depth of oover
and percontage of fings (particies finer than 1 mmj ane crbcal

2 Opambons pedoamancs i goverssd By ihe control of enrsdrop rmpac] pmson. dusl knd
surface mud on rafficable wess

3 Gmavel m pol & sulabie manensl ior e SDDEERM0n Of COnminachon & antnyed poenk,
Pzerevnl i Pay D8 BulBDbs for The Tonmston of rock anmny Da0s on SoMma amall Buikeng e
(&g Mose busiding sies with litie or no sallearth import or pemowsl)

Dasign Indedenation

M insicem 10008 Soseprmge of 1ha G0l sLriess

Mominal aggregaie {rock] sioe of 20 o Fhmm

Apply at 8 minimum thickness. of S0mm, or at lsss! bwice the nominal agreqEie Boe
Alicwable fiow velocities [or rock with a speciic giawity of 2 6 are presented m Table 1

This edgunaberd alowsnbla aFeds abiess, Badid o & citicsl Shslds parefetied of 007 &t &
salety factor of 1.5, is prowided in Table 2

The sfsumed Manning's froughness for B gravel (used (o delermine e alicwabis Tlow velochy
nam ithe alowable shear stress) B presented in Tabe 3. This Manning's roughness & bosoed on
i ity = DB (i & relatiply wrdomn rock s Mobe, deg o the nomensl ik see of which
SO of Tl POCKS 8IS BTl s,

& Caichmants B Croeeks Fly Lid Wersson 2 - May 2310 Fage 1

Uncontrolled when printed

ARMS-0000-H-PLN-N-0012 Rev 1

Page 120 of 180



EROSION & SEDIMENT CONTROL MANAGEMENT PLAN

J’lﬁ"l

F, \

i L1

i =
e

il N\
.-"r_ %
L ~)
- e e ek
AR A F LR A
SliaEaEdl Limiaw

Hydraubc design of graveled surlace is only required If B surface b likely o Be subjected Lo
g cEnt saand Bow thal could displecs e GRavel oF ohireiis Cits Siowon

Tabls 1 - Allowshls Row velocity (mie] for various rock mizes M9

Hydraulic Horminal mrean {dsg) rock size mm)
m m 30 40 50 80 ]
H 086 085 Qs g 0.60 [eF. ]
i 1.02 105 1.0 1.03 102 Q45
100 1.14 1,18 121 1.2 1.20 118
180 138 1,40 1,45 1.47 1.48 142
it i) i3 1.53 181 1.66 188 1M
E1 1) 1.51 1.70 1.8 1.9 188 i
500 185 1,88 205 218 2.30 242
1] Banad on @ refaden cinaity of 28 (e, rock masof 2 8 tornaim')
13 Apobcabis io siopes Mt han F% Causon if appied 1o thopet of Sio 10%.
Tabls 2 = Allowabls shear stress (Nin') for various rock sizes ™
Hycravdic Heaminel mean {dse] rock size [mmj
radiis
{mien] n 30 40 L] 60 T
NiA& 146 2210 23 k0 ] 4348 -2 4]
[1) Baiedon s criteal Shiseld's paradster of 007 and & cafey fecter of 15
Table 3 — Assurned Manning' s reughness in) of grasel
Hy o i Mucsriiel Fwsden (i) 10K e [T
raclg
FS— i 30 40 50 (1] 75
£ Q02T 103+ 0040 0 D4 0052 D 0E0
75 0025 ] oo 0.028 Q043 oo4e
100 ooz o.az7 am 0.034 0038 0043
150 oz 0025 el ] 0.0y 00ES el 1)
it i) Qo no2s alur, ] 0.0 00D 0ok
300 ooz oaz3 [eT: -] 0.028 0028 omo
500 (i 1iri] ooz [e1u -] 0.025 0,024 [eTure]
1] Easedon s rock siee datisuton of doldy = 08,
© Calchemerts & Crasks Py Lid Wersion 2 « May 2090 Pags 2

Uncontrolled when printed

ARMS-0000-H-PLN-N-0012 Rev 1

Page 121 of 180



EROSION & SEDIMENT CONTROL MANAGEMENT PLAN

A
N\
P %
I - !
,;j

L
1
!
1
——

i’
~
AR A F LR A
SliaEaEdl Limiaw

Dasetigtion

Tha aabikialion of bicad, ke graden,
sah surtstad using a midune of nelatealy
el e Fock Epprasimately 0 5 TSms
i diameber

Thee term graveling romaly refers B0 The
appiication of & kxyer of gravel or agQregate
o roads o oo parks. B ks generally ot
used fo Gescribe the use of small rocks as

garden middh (see Rock Mulshing.

Puiporss

Primarily ussd in Pgh afic aness B0
Tk dol compaction and Sonlnal Ao
impact Al wind enosion

Lirmigations

The =mol rock size lmis ds  scour
reRilancs redling in @ relatheely  low
aliraibile ahegr o reg

Gravel sheould e be placed directly ondo
dispersbie solls. Inslesd daperave ol
sivould be coveered with @ mindmumn Z00mes
layer of nonedispesiee S0l before
plasement of gravel

Advatages
Producss @ ko' ooal, raflcabds wriha.

Geavaling the general construdion office
arsa and car park can sdgrelicantly resduce
the generalion of mud dunng estended
panods of wel waather

Gravel rosds gensrally Expenenoe less
smdronmentally-damagirg sedmen runofl
than dirk rosds.

Disadvantages

Effective servioe ife of a single application
ol gravel can b shaet, espeialy during wel
weainer ardior when placed on wet clayey
soile

The cod may ook be easy b justidy il
moommendad for placesent o shor-
1arm conafrudion acoess Iracks.

Comman Problems

Compression of the gravel inlo soft. clayey
sl

Fpaolal R remesnts

Placement of Te gravel on an appropriate
peotextie can improve the serdoe e of the
praveded suraoe

Location

Light waffie atceid foade. caf parks and
gearral condrudion office ansa

Sive Irypection

Chescle een, continuous (100%) oower of
ety

Chestic if reappication s requined

Chack dor rilling along B up-sope edpes
o et drmd. e the i pasiage of
slormester runclf across the graeved

Parformancs Indicalors

Applcation depth measured ol random fesl
Incations.

Apgregale size, and paricle sife rAnge
measred using comenlional partice size
beid procedunes (i Feguined

1. Raler bd approved plans o localion,
mfenl, and applcabion detaili, |7 thans
A Suealeng of problass wlh the
lecation.  edent, of methed of
sppicalion contact e angiewsr of
resporitle  ohesle  ofiear o
anmEance

2 Spread encugh grevel 1o complelsly
coewr B surface of the scdl @l the
densily o tThickness specfisd in the
approvesd plans. B the  applcation
densty B not sappled, then apply at a
Ihicirass of ot lsast bwics B maan
rock sze

3 Make af recessary adjustmenis o
SRS any Fut-on stomrealer Bow i
sloeed b pass fresly aooss the
Ireabed anea foliowing As  nabural

drainags path.

Fol ot s e

1. Inspact @l reabed surdaces fodeghlly
and afer runaffproducing racdall

2 Chack for rill ancesion, or deslodgmant of
Iha gravel.

3. Replace any displaced gravel 1o
mainiain e reguined oorvarage

4 I wash-o0its oo, rispair Bse slops and
rnaal wara s SO

S5 W e greeding B nol effsctve in
oxnlaring the sal arosion i should be

replased, of ah aRernalhew  BRoREGn
oriral precedurs dopind

D Culchmants & Cresks Py Lid

Version 2 - May 2010
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Dust Control

ERGHON CONTROL TECHMIQUE

Ramgmaticn 1] Tamparas Climaes o Shart-lam | o
Hon Vegetation (1] | wet Tropics | Long-term | 2
Wilwed Coniel St i T o Ptk ins |

1] TrasimeeTl ofvs i 1 chodi [TR{eRa Ty vogpell L3 @ e Mot deZalenid e Wl el a5
[ Mot treatment optiors, sechading perman et iessgelation, povice onty thorH-ism benefity

By Principlis

1. Potental adverse impacis of dusl control produdsichemicals on the errdronment {both
short and longeim) sl Rl eceed B polential beredis achiead by their use, o ary
kazaly Soopted maiduings of S SEE BT

2 Critical design parameters include abilty to comtrol dust generalion, sultabikty of the prodiset
I e work placs corditions. and the sod bype.

3 EMedierss @nhd dirabilly of Mol Feabmen] meddures depands on sal e, Wik
oondtions, and Feguency of disturbanoe (2.9 braflc movement)

Dasign IndorTration

Dusd pondrol invohaes Bhe suppression of dust patices generaly in the range 0.001 bo @ 1mm {1
{3 100 micrors). Mosh of the dust generated on conencion sdes s Buly i be greaber than 10
misrors, MNon-vislile dust partichas (lees than 5 micfond) ara polenbialy T most hemiul 1o
human haakh

Dusl generation assocabed with wied erosion |s nomaly condrolled using one or more of the
Toliowing lechriguas

iy Maintaising mokl sal condifions (wabsr irucks and spinkier dyslams)

miy  Chesicel saalanis pliced aver the ol surface (refer 1o 5ol Birgers Iacl dhaet)

W) Surfacs roughening (refer io Suface Roughening fadt sheet)

i Rewegetation (shocl- and long-lem ground cover oplicns)

{v)  Wind beeaks (&g, referdion of exsing vegetabon, or §0.40 tabrc openieg shade cloth )

FTECA [Aussiral asia ) W = Jarisary 2010 Paga 1
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Deasl problecys can also e reduced by the following acites.

Limiting e area of soil dsturbance al any ghwen ime.

Prosnpily repdacing topsol afler comphetion of earthworks

Programming works bo minimase the e of soil slockpies

Temporarily stabilising (e g. vegelation or muiching) keng-term sbockpiles.
Graveling untealed access and hal roads
MEnimisng trafic mivemenis on mposed surdfaces.

Limiting vehicufar raffic to 25kph.

Relaming exisling vegetalion &s wind bréaks.

international Erosion Confrol Atsadation (IECA. 12583 reports tFel:

% soll cover will rediace sal losses by BN,

[Roughening the sl to produce 150mm high Adges perpendoular b the prevaling wind can
risduce il lomges by BOM

A sl decrease in velocky can haee a majer impsot in reducing wind sroaion ghven thal
e droditon power of wind is proporional o the cube of fe welccly

[Fer wired beirisrs perpendicaar 6 the wind, the widlh of Tie [profected] mons leewand of Ba
barmiers i around B o 10 times the height of the bamer.

Poasible treatmen] oplions for dust are summansed in Table 1. A summary of dusl suppressant
apents is provided in Table 2. Discussion on the use of sod banders for dust confrol is provided

in it Sod Birlery fact ofsed
Tabie 1 — Dust coniral practices
'I'L-lm'n-iupllurrl

Sre [FE— ) '.'h“'h:‘l " S el dab il ik [

conation | 2T | wame | ey | noe | Gwme | oeea | RS | e

5 sir T

suyest i s s < s s "

Era

B¢

sutjent i r r 7 v v

Hy L2

[T

lI:-.'::H. 1I' ..|I' ""

—— s s o

C ]

S « v v

Ungesd < s s s s

Eastn

[rpregeit ,‘r' «

[1] Sowesd ko Calforsia Seammvalid BNP Handsook = Gl (T000)

[Z] ©d o od-frosied sebgraeds showld no be el o dusdl conirgl o ths masy megrabe nto dosnidsam
werler bocfies. K iy shus nobed that surlace stabdising chemicals (ued tinder) may sk S ol wabe
ropesl ol parsadbly resuiting bn bon g b reeswpetsh on. probbenms .

[ On longierm sccets and haul mads, the sesing of read with n spplication of Pimm single-coad

L

Ietorriin dadl 28 be mons alscties thin B eppicabion of Gt fuppreiasin

The following materials must nod be used Tor dust SUPDression pUPoSes:

oil;
lanafil gas condensate;

any cordaminated leachate or shomvealer when e use of such mabterial is Mkdy fo cause
unlawdd envdronmental harm

DIECA (Australasia) W1 - January 2000 Pags 2
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Table 7 - Summary of dust suppreseant attributes '

Calcium chionda {CaCls)
Magnesium chicrde
ACE b

Suppressant typs Typical aitributes
Soil binders Refer to Soff Singers facl sheet
Chiaides: Chierids compounds slirad moisture fom the air

{hygresoopio) and aftach themsebes o sol parbices if thay
ars apphed o wet sols

Less affecti in dry cimales

Eage of applacation, with 010 4 hours curing timee

Can b applad when lemparslures drop Beloe freeding
Miost suted o bemperate and semihumsd condlions
Liots efectivaness in conlinuil dry panods

Less effechive Tan polymers dunng penods of Fisary raintal
Susceptbie (o leching

Sullable for use on moderale surface fnes (10=20%)
Hot sitable on malerals with @ loe-fines conlent

High T eonlenl Simacis midy Basoms sEpany in wet
i

Coroshae impacts assocabed with caldum chlonde

Organic, non-

Calcivm Egnho-suliorabe
Sodum ligno-sulfonate
Aenmonium lgno-

Ligro-suifonate (Bgnin) is a by-product of the pulg-and-paper
sy

Rimact with negatreely changed dary partiches to agglomerate

the 5ol
Pariim wall usder ard condifions and in dry cimaies

sufonale Falures coour Tollowing rcs
Suseaptih 1o leashing by haavy faing
Suitable on Fegh fines condent | 10-30%] in a denss graded
matenal with nd loose gravel
Lk afTapctivag on ignacu s, masSum 1o ko Snes genbent
matieiak gnd cyskeasd graeels
High fnes conlenl sufaces may Bacom & sippary in wat
i he
b5 sk B grade had rosed bo pesnoeve surfaos maberial,
pothoies, and comugalions befone application of ageni
Curing lakes 4 10 B hoifs
Petrolsum-hasad Ganicaly e regardass of dimate
;m‘;mum(m Wil pothole in wet wealfer anvd high trafo conditions
LmEh
bragking nen-ionic) Suiable on rabenials wih 8 kw-fines conbent (<10%)
Mon sutable where runoff could coriamnale receraryg wabers
Blastioelsivecal Whark over & wide rangs of cimates
Wabilinere: Sukable for day = aeriah bt depends on slay mineraksy
Suttcned patrole Ircen rich Soils genemby respord wel
Enzymas

Least susceptiche 1o/ keaahing
Ineffacthe if surface s low in Snas and containg locas gravel

[1] Afer UK Enginssng Lid 1567, G usdslngg v Cosf EMSTAS w88 and Applcatan of Dus
Patlafsns LKA Eng g L35, Cintwsin, Canmda,

SIECA (Ausiriasa) W1 - Jareaary 2000
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Waler frsch ared gprinhler SyRnnr

Vst rucks hidve Irsdiborally been used 10 conbrod dust sfhin oorreinsction sbes, particulary on
haul reads and for highway construcion. The maintenance of masdl sol condiions through
walefing nefmars § vinble dusl conirol measum

The additicn of welling agents and polymer bindecs (refer (o Soll Bincers fact shest) 1o e wale
can decreass both the waler requirements and e requined application freguency. Vieting
agenids oan improve the depin and unidommity of the ol welting process. Polymer binders
improve the binding of indhvidual soll particies, thus redecing dust generation even afler deying
of the =il surface. Dust suppressing sgenis can be applied by both water rucks and sprinider

Lysiems.

Pusi-mppressing fog and mibs gerersions

High wolume mist gensmting machines can be ussd 0 suppress airbeme dust nesuling from
blasbing operations. Largs cannon-bMe systens can throw @ mist some 250m 1o blanksl e
tremmani area. On smal sibes, hydriudic Somising Mg norries can ba AEached |5 wrinkile-
ka dsbrbolion gysben

Ari lpnic weling agend can be added B0 the waler fo improwe Bhe parionmanoe of metng dust
SprEssion sysiems

Foiraing agpardd

Feaming agenl addiees can be added b diredionsl dusi-suppressing sprinkler dystems
apply a foam o the mhdmhhmlhhlurﬂnhmﬂnnh-mﬁ
materal handing plants.

Vegretahl off e SOll Difdirs

Bicstagradable vegetable ol Based ooil Binders can be Spglied &8 & willel-Daied amuldion o
provide up to 3 monts sendice ife in heavy vehiculer traffic reas.

Poiymer based soil bdoders (nefer 1o Soil Binckes faol shesl)

Polymedic emulsah soil binden indude: acyiic copaymen and polymens, Squld polymers of
methacrylabes and sorylafes; copolymers of sodium sorylabes and acryamides; poly-acrylamids
and copolymer of aondamide; and Rydro-collcid polymers.

In gereral barms, polymers can provids wound O fo 18 monid senaos e B the reabed area
ramain fee of durbance and iraflc movemand, On Pl roads and parmanen] orisaled roads.
polymar sol binders can be Raiporabed inld raed manlenancs (pradeng and roling) 1o mprove
sarface wabidity and compadion.

b 1 5 e | e, P

Pivolo 1 = Dust gensration on & Phodo 2 = Dust control using & weter bruck
oorsiruction site

1S |ECA {Auslraiasiaj W - Jarasary 2000 Pags 4
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Surface Roughening

ERCEION CONTROL TECHMIGQUE

Revegetation Terperate Chmates | ¢ | Shod Term @
i Fon Wegataton o Vil Tropices o Lorg-Taamm
Weed Conirgl Spmi-And Jones + | Permanant

Pﬁah:T-TmchldwicllﬂHnqu:-l.ud Photo 2 = Corrsgated [roughened) surface
dewn skope

Kay Principles

1 Suface roughening is an emsion contol technique of which the bensfits can vary
significantdy from region be region, sod o scil, and o rabe o climais

2 The approprials appacaton of GuaTecs rougihanng & poesitly Desl medhad on a site Dy sia
Dasis. Howevel, N Mot Chses poted sod surtaces should be kel in & suRably roughened
shate_ even I Eney 2 B0l 10 be vegetated or lappad with anathar layer of sol

in genersl, clayey solis should net be Tinished with & glassy smooth surlace, especially i
Ehery ane 10 be revegelabed using such bechregues a8 fycroseeding or hydromuiching, of
vy of the ydrubcally appied ercdion conlnol blarkets

o

Design Information

O anposad oF fecently vegelaied sriaces, Sroeon probection can e inoaased iy roughanng
e 80l suface 35 INcheads waber infilfation, deléy the fommaticn of nling and meduce dust
pEnembcn Suisss roughening can b aped 1o both subsals and fopsods, eliner balone
andior affer seeding

It roughensd sa puiface B howevedr, nol aledys desirabie M some cabes | imay ba
Lnchesirabie 1o profmobe the inditration of watar into the 506l such as sicckpded sod immecabely
piaf i e used & embankment Bl Ao, on Eeep slopes Ioobs suifsce @0l can phesen a0
Incrpasad risk of seckmant runcll, aspecialy during peeniocs of high radnfsll infensity

Tablp 1 prowidies gonersd guidelngs on the applicabon of surinos roughening io ool and 1
slapes. Thes indofmaton must De applied i SSsociation wilh site specic prolechrical sdvce

& Catchments & Cresks Py Lid Warsion - May 2010 Page 1
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Taile 1 - Typical npplication of surtace roughening on slapes

SBlops conditicn Tradrrssnd
Gl sope seeper *  Shair-sleppng wih & werticad cul of 50 by 100 G be used i
thsn 3 1{H W} sid in e ancharmape of fopsall on sheep opes

& In shabone where the siarsiepang = o be a permanent
beafure of tho siope, the vorbosl cut should be kess than B00mm
Figh in Solt el o 1000mim high in nocky matensl Ths width
of sach ship shoulkd b praaded than e ol Beghl. Such slepperg
wiualy does rol Evobe he subsegen placement of JDeoE,
wred Tl i only done o good, Berliks subsaile, and rocky ko
Fad are nod intended o be seeded

s The honconial swface of each siep shoud slope iwards
Bowwar B vl Tooe

o Oiooving is germealy liFmited 1o siopes less than 21

o Grocves should be o eas! TSevn ceep, and nol mone han
A0 Bpan

On siopes W0 b vegelaled, ensore the face of e il slope
consads of femm, ot mot haed, B D00 bo 150mm des; offsneine
LR O B T iDed B

& Onronvegetaled slopes (89 and and semi-and ansas) achiee
& il Compaction simiar o nalual Sopes in iy regian

Applcation of shallow grocvesploughing (Mang he contour]

Fill shopg saadpear &
whsn 31

Cut and fll siopes no | «

EORBEAT Thain uaing noemal hling, decing, herrowing, o other susatie means

= &  Grooves shoukd be spaced no less fan 250mm, and nol less
Fran 25mm deep

= O giopes intenced o be mown, emune suface nougheTing i

SOOTO 08 For (e N Mirwing [eooecurts.

Sandy soils ro OGN G PR el (I wilkang)

sheepar than

2UHY)

&) Bdmir-stapping:

Snir-wtepping in achiresd during (e fonrmalion of ool slopes. 11 irshas culling the wlope jo faim
# senes of sleps fomed along the contour. Each step siopes mward Towards (he slope to & in
The capiune and pocing of water and seed

all‘-ml:lﬂ b Eppiel i vy FIBED BCOES 10 reduce I NER of |Dpeol Eppege (Proin

Fhote d — Slippage of lopioll frem sisep
cufl batier

Wgegon 2 - May 2010 Fage 1

Uncontrolled when printed

ARMS-0000-H-PLN-N-0012 Rev 1

Page 128 of 180



EROSION & SEDIMENT CONTROL MANAGEMENT PLAN LAAFURA

LTI TESELN LI

b Track walking:

Tiriss o ezPaivenid D wbdbaniy B TR viledsd L B G e S5O0

& Ceenerally imdled fo & masimum 2-1 [H V) siops:

« Best used on sandy soils (hal aie nol kel B compact under the weight ol the vehicle

s VWhen used on some cleyey solls, fecessed linck maris (smidar io Prolo 5) can be ke in
the mail resuiting in fhe concentrabion of siomrwater runcf

{€) Comtour ploughing:

Coininar plousghing rvobass Bhe nppng of muld slopes wang & cheesl plough of semelar fined
impiarnant

«  Plough depth of seound 200mm s typsosd, Bt 300 to 350mm can be schieved wih heavy
duty nes

& Typicaly used jo prepan lend surfaces pnor o nevepeabion

s (Gerweraly limiied b0 slopes. of less than aboul 1001 (10r% of approcmetely § degrees)

mmwmdnmﬁm:ﬂnmmmnmﬂ
8 siope. These grooves can be formed wsing dmka, Bliers, spring Farmws, chisel ploughs,
scarfies, rippers, of by sliaching a seraded edge i @ grader biade [commercally avolable
aifachmesnt] T Embor being usoful when Tmming noad baflons

Cirgemeiri CON DI i Formed By willang modSed arum rolen U Bnd dovwn B Skl The drum
m*mmhm.mmﬂ“mm*“'ﬂw

CCcrmanti & Crasks Ply LG Wiieon 2 - My 20 Pagh 3
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{#) Contour funrowing:

Conlour furresing invobaes he consinudion of & s of emall, bl channels (BeTows)
dasigned 15 caplure Bnd hold riireale on moderalely thiep land, Barely reducing runoll and
the potential srosion hazard. The detancs betewsn the harows depends cn the scd lype ard
sopa, Conlour furewing is typically appled to moderately sinep grazing land.

# Tha herows penerally penatrale at least X0mm, specad 110 10m apart. it s wsually camied
ot on hard packsd sods to mprove waber infBbion, or on cverburden immedistely pror bo
toprsnding o assist bonding beteeen the beo ol layers

= Confoar

should be employed only with exreme caution on dispershe solls.
Alaays sk sper (Sol soienon) adwos.

Conlour famowing = generally nol consdensd a part of surisce roughening, insead it & a land

i Tl bechnsjue [ygacally wiad nrral areas

M) Contoaur rigping:

Conlaut Apping 4 the Tormatisn of SO0 15 GO0 dedp Ruirews alorg T sonlour of sloges. The
desp haroes caplure and inlitirale slomwabes thus making best use of bmiled ranfall s semi-

mrir wrmms sishimed iy peresieesl hemoy renbll izn asde oF ecdhare ogelrsdini el s e e
SNO SNEDT DRI D SOONLATRE THEDY TENED AL FENT O NOEnAm AURTEEL B ST

Tollowing sudh

ran can lead o corcenirabed runctl down the shope damaging the np

fnis, and pobtenbially resulsng in kgh sedment runofl (Smilar 1o Probo ),
" Fu'mtiu-'-gmmr ssch as gngls o mult-bine ripper (S00=-000mim deap) afsched bo

o ey rachor o bulidozer.

& Typical npping ‘et e bnes spaced abou! Tm apart Easch bwan-dormow being spaced 2 o

6m apart depensdng on the siope grade.

& Ganerally imBed bo slopes of less Ban 57 (10 degress)
¢ Ganerally imied fo a maximum X1 (M) dope.

= Confowr npeing should be emplcyed only with scfreme caution on dispersive solls, If sods
are dispershe, then contour ripping mary incresse the sosion nsic

Conlour ripping s generally rol coniidersd 8 pat of amBce oughenng. ineesd £ & 8 Bnd
managesenl lachnigus bheically used in naal areas. and for mine sbe rehablitafion within and

and sami-and aneas,

Dscrigiian

The roughering of exposed scil dopes with
horzontal growes nanning aomss the siops.
0 iz different fom ‘conbour ATy amd
‘eonlour npping’, which sne offten used o5 &
laeed mana gomang Inak s roral areas

Sodface maughering can be achieved by &
numbe of methods including walking &
fraciced wehichs up and down the slope.

N can alds be produced by aflaching @
saraled sdge fo o grader biads (especialy
whien iimming road Balbers), or By using a
chizel plosgh, scarder or ripper.

Purposs

Hurface roughening ocam be wsed on

enposed 3 recantly sseded surfaces b

& increass wlormreaber infitration;

= delay the formation of filing.

w  Pedutl wind-induiad gl efosion;

& promobe fasier sesd germination within
thee dozer cleat marks by rapping and
P i small pooly of waber, 3¢ well &5
Wit Bl tirlliar

*  reduce ROl welocRy (Up 1o @ ghen
randall Rbenady, beyend which sling
may begin o ootur meegling in
concenirated. kigh-velooiy fow)

& Calckenits & Crnsks Py Lid

Vargioe 2 < Mary 2080
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Lirmifatsons

Each freatment meihod is limded Bo a
diffaran] maximum bank dope

Swface roughening produced by dozer
Rrmck marck is generaly Bl uied on emndy

sails. On clayey solls e i the risk of sofl
compadtion leading b Ehe formabion of

mindy  chunrel  depressicrs el  muy
concanirate runoff.

Advanilsges

The benafits of increased slope roughnass
miude:

= increased rebenton of wabsr on Slopes;
= incredsad wabsr infiltration inlc the sod;
= meduced nnof volumae:

= reduced dust generalion
Inespereasive b implemend, bul may nol be a
Sorfl-afection Uil of hiivy mlshinery o @
Can improvs the stablisalbion of lopsod on
sbisp dlopad i weface roughening has
Bean applied b the subssil.

Aids in e estabishment of vegetation by
alwing waber 1o coli® and podl within the
cleal marks (rack walking).

i s vl e
Geneerally of Bmibed value during pedods of
iy ranfall

Cusstionable beneft on corstnedion sites
greEn the oost and eSo of applicaton

and feTows causng erosion,

Spacial Requiremanis

Immadiabely Sesd ard mulch roughsnad
aregd Do oplimits seed geminaticon and
growing conditions.

Existing numng and guiles shoud be flled
of sulably sonkoured

Up-sogs nuncd should be diverted arcund
trmalnd arma if such nan-on waber is ikely 1o
CRNLFEHE STCrS .

Sewk g (Wl stehor] aivics bifore

desp ripping o fulrowing land conlainng
dispersies subsods.

S5le Inspaction

Inspect the area Tor the femation of mill or
fuly srosion. and where necessary. rpedl
fhe suface iresfment of improve up-siops
drainage condrol.

Chec e furmowsicleal marks ars deep
anough.

Chadk e Lrrowiideal marks e aligred
W e Donbor.

Applicaticn

1. Refer to approved plans for locasion,
wnbent, pnd applcation detels. I there
are guestions of problems with the
location, edent, or melsod of
application oonlad the sngneer o
megponable  on-sile  oficer  Tor
assislance.

2, Fll er subably conlour any aEisling
naling, riling o gulies

3. Sulably dwverl up-siope  shomrwarler
runcd around irealed anea as direcied
as drecled by Bhe sle Enginse.

4, Agplyireatment to the area io the depih
and frequency (spacing) speafied on
this approead plang, of othendss as
direched By the e enginear

5 Immediabey sesd  and  muich
roughenad areds o oplimis sesd
garmination v groeing corditiang

15wl o s e

1. Durng the condrudion periad, indpect
the fireabsd area prior fo
rainfad, daily duning exdended periods of
rainfal,  afler  sighifcant oS
producing ranfall o othersse an a
weskly bass.

2. Fll erosion rils slighdy abowe the

original grade, of regrade the sops as
direchid b Faen ga hel rille

& Catchments & Creeks Pty Lid

Wersion 2 - May 2010
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Type 1 & 2 Sediment Traps - General

SEDIMENT CONTROL TECHNIGUE

Bexdrert conkrols can be grouped mio four calegones. based on ther abilty o rap & specifed
grain sze The adopied classficabons ane 1, Type 2 !
wachmanl rags. Pholog 1 and 2 show gaamples

5
§

Fhote 1 — Type & (diy) dadiment basin Fhale @ — Typs F (vwit] sediment basin
Protes 3 (o & shire gxampes of Type 3 sediman raps

Fhoto 3 = Rock filter dam with geectetiie
Milter

Phata § = Sadimanl emch (with reck flge  Phals 8 = Upalfasm Pete of & fadl st
diee autiet system) located o the bass of a walr
Till @mbarik man
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Table 1 cutines h lypheal usage of the virous Type 1 and Tygs 2 sediment conteol sysbema
Table 1 = Typical uiags of various Type 1 and Typs T sadiment conirod bechniques

Technigqua | Code Symibol Typical s
Risch Filler RFD Typs 2 sediment rap.
Dam: RFD Locations whans thers m sufficierd room o
Filter chotly construct 3 refatneely large rock smbankmend.
used as he Theis inesoiporafion of FRer clolh is the prefermed
prirngny e gunabrection fecheiqua if the remcal of fine-
T grairesd sediment & oriical however, de
siting and replacement of tye fabrio can be
Sfizull, And can bead b ongeing Do
parfrmancs
Lorsg-ismm parformanos benshls fom the
Incorporation of & sediment collechion k.
Rk RED Typs 2 sadiment rag:
D RFD Beai el 60y meprly wicile
Agaregie Localions whene here s suffident room o
s @ consbruct & realively largs rozk emsbankensni
prireary Ser Aggregabe ters are normally wsad on long-
madium term sediment trap, as wel a5 ssdiment traps
Bt are likely & B reguiany Se-sibed
Short-lem pafiormanss can b impaired if a
sadment collecion pk s nousded,
Eﬁ.fﬂﬂd 52 || Mo slandard Typs 1 sadimen rag
Bl — symbol—draw Bedl suitird f0 Soarsa-raned soits
Tygs T wdual basr
layout on Liged when a major {Type 1) sedment trap is
ESCP required when working in areas containing
coarse-graned, good ssting sods
Eild_murﬂ S8 | Mo slandand Type 1 sedment trap.
Basin - "’-‘“""""_"""I Tt B! fiitnd 1o Fra—grainad of digarsie 5o,
-.PP' E‘ﬂd laypoist on Begl available 1echnique for the oominol of
e ESCP Eurbidity wilthin discharged wabers
Lised when a major {Type 1) sadment trap is
required when working in areas containing
fine-grained, dispershae or poor selting sols
Trarch &5 Lhiad in long, Ramow spaces
m Al thie base of Al bathers whers thens is limiled
SR EoE Babwibi thad 0@ of the baker and tha
praparty Bnandary
Limiked arsaiable spaos often means fhese
raps are Gnly consdersd a Type 3 system.
Sl T Typee 2 sediment rap.
deir W Uignd where space is limibed (i, when sgace
i i ol valiable for use of 3 Rock Filter Davm)
} Usad wihasn the sesimanl irap may B
e subjiciad |G regulle coer-lopping Ao,
Used as @ Type 2 drop {leid) inlet profection
wyslem.

D Caloreeris & sl Py Lid

Wersien 1 - April 2010

Page 2

Uncontrolled when printed

ARMS-0000-H-PLN-N-0012

Rev 1
Page 133 of 180



A
N\
P %
I - !
,;j

L
1
!
1
——

i’
~
L
EROSION & SEDIMENT CONTROL MANAGEMENT PLAN ARLAFLURA

SliaEaEdl Limiaw

Table 2 provides guidances on Bhe sslecion of & sediment coninol bechiniges for varous sod ard
csabehn an] SondiEsons.

Takds 2 - Salacticn Hﬂmm1ﬂwmﬂﬁﬁmmﬂh‘m

i B
1A
g |§ !
P8 |F |8
E 5|5 E £ E g
EEREA LA ERE: 5 i
! = =

HEAE A
Sandard draeing code EGT | FTD | RFD | RFD 58 =8 &5 =)
Tygical nestment standerd ' | 23 | 2 2 2 1 1 23 2
Turidity eontra ™ L W L ki H L LAy
Catchmant area « L25ha > 0.25ha = 0L.Z5ha
Soil propeties:
Saredy solls o o « + ' &
Good-setthng cayey sols o o+ o+ ' e
Fine, slow-seitling clay soils &
Dispersve sols o
Flow path gecmetry:
‘Cremriand fow path & r Ea
Shormrracaler inde] o o«
Winor concenirated fosy o - Fa o -
Lawrge cabshimsnd rnoll o "
Oparation life of dediment irap [guids cnlyc
Less Bham 3 months o o o of + o + +
3808 months o 1] o o o o 1] o
Ko thiin 8 monts F o o o ra

Hl  ideniifes e moak Beeky edement weatmeni sissdend b the bechrigue i Type 1, Type 2 wmem
VY inad cabea B Syl 4 eormimonly Roufd eperaling a3 ethe @ Type 2 of Typs 3 ayabem

1A L= low, b = macigm, 4 = high combrol o turbicity

M Mardenincs ool can bicofe Eciddbe i lohg-lai opeiatons uskidl openming fat Edended
Pl dunng the dry ssason
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN

LTI TESELN LI

sediment Fence

SEDIMENT CONTROL TECHNIQUE

Typee 1 Systam | Sl Florav o | Sandy Soik o
Typee 2 Syslem Corcentrabed Fiow [ Clayey Sois [
TP 2 Syslam + | Supplsmentary Trap Crsperaivie Scalh

[1] Mt recomemended = a e of conceaiiaied Mow-—eler 0 U-Shamed Sadmeni Traps
3] ey bmibed captuse of frg cliy padticis, But sl viebd fof rapping end and &l

5]‘1ﬂhﬂ| \—l—l—l—J) or ‘\" ""."' f

. o BT, - e O
Phala 1 - Ingtalation of & ssdiment femse Phoba 2 — Sedirmenl Fence localed dows-

slope of muRi-chaedling Building site

Hay Primciples

1 Priranily vsed i collect connsg sadimanby Sadimant Tenois Fave & BOOr CAPTunS rse of the
finer geciment partices. thus cperstors should nol sxpedt b see any significant change n
tre colouwr or hurhickty of water passing Ewough the Tence

2 Treatment is prensnly achieved through grevity-induced ‘seltiement’ fesulling Trom the
temporarly ponding of sedment-laden waler upsiope of the fenoe. Filrabon' s only &
spooncany funchion of the fatvic, a1 sl

3 Comcal b the alfectiveness of 8 sedrmert bance (ke ‘suface ana’ of the pond hal lanrs
wpesiope of e fence. Thenefons, sediment ferces need 1o be installed suoh Tt the iotal
surfacn anea of ponding up-siope of the Tenos B mandmised

4  Opbrmum performmance Gan e achieved by irstaling the fance ina manner that aliows waler
I pored efther
« uniformiy akong the fence (e a fence iocaled along a line of constant elevation); of
& o Fopular imenals Mong Bhe Tenon (Lo @ Tencs instalksd ot & sigh! orghs 1o tha siopa
i i egpula el instaled miong e length of ihe fenos)
£ Wioswen and composte tabvics perform slightly difenent tasks and Bher selechon depends on
abe condbons

& Though often elfeimed 1o s "sill ferces’, a sedmend fence is unlkely o tap signifcant
guanities of fing sifs (< 0 02mm), thus e berm is considensd an inappropriaie oesconphion

7. A sediment lencs in B8 slandand rdaiaion & only suialhe Ao B freabman of Shael’
Morw. I concentrated Now el guch a8 7 a mindgd drain, Fen & U-Shaped Sedimant’ Trap
of other mone sppropiste seckmen fap should be used
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Design Information

Table 1 provides the recommand ad maximum siops langth up-siope of a sediment fencs.
Table 1 = Recommended Maximum slops length |.ﬁﬂupl-ul a sediment fenos on
non-vagetaied slopes

Batter slopa Harzantal Wertical
Percentage Dagroes MV} spacing imd spasing (mj

1% 057 10001 s0™ L
2% 1.15 51 a0 12
4% 228 251 E 1] 148
B 243 1871 32 18
&% 457 12.511 8 23
0% 5T 11 28 25
15% [ .n ] 6871 18 248
2% 1.3 51 168 32
25% 140 a1 14 a5
30 187 3331 12 L
4% 2148 281 i 38
S 8 =1 & 30

[

e spacings |5 beved on minksisng e s of il snosion on o o modenbely

[2] Recomnmnded sradim W Bngh v & st lnd is 60w

W ATRET] e
wodile 4l I ansis ol highly ercdibls Sol, the daps Bagh misy nsed 1o Ba fdicsd.

The mamimum slope lengths presented in Table 1 for land slopes steeper than 2% may be
rspredanted By Equation 1,

Mairmrm Iwarizontal slogss langth (m) = 100AEaber sleps (3607

(Eqn 1)

The alowabls low rale per meber length of sadiment ferce should, whereves possible, be
debermingd Srom echaad Bbac fesling. However, [ actual fiow rade af any point in Gme il
depend on the degres of sedment biockage of e fabnc.

I thety bianiod of Tosing data, prefiminary desigh Moe rates &an be oblained from Tabls 2

Table 2 — Typécal as-few and disign Mow rales for sedimaent fence fabric ™

S U "As rvew” Mow rate [Lisim) ‘Desigr” Moy rade [Lism) &
offence (mj | Weven fabrics Coumgenaite Wowen Tabrics Compasite
o2 26 4.8 1.3 24
oLl 1] 108 2.8 5.3
6 a0 ira 4.5 &9
OB 128 8.7 a3 131

[1] Fhoweies are based on urmpkbed bal reaults thit my mol siiapalsis wel 1o & eusl Teid 2ondtos.
[7] Suggesind desgn Mo rees & Basd on mn ssumed 50% sedment Wocage of the Tabie.

Technical Hobe:

heydrauiic head.

Ausiralian Standards indicabe Tal the fiow rate through geotenstiles for a given hydraulkc head
can be debermined by exdrapolating the measured Bow rabe at a hydraulc head of 100mm.
Such analysis is not appropriate for woven fabrics such as sediment fence fabric. Hydraulic
parformanos mud be deleminsd by apprapiale physcl teshng o of abowe lhe faguined

D Calchmants & Creeks Fiy Lid
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{8 Chodoe of fabric

Wospn Tabrics (Fhodo 3) arg genaally predeengd on Lege sllgs whan I seracg T I8 sepecied
b et over siversl Sloim svents Composite ki (Pholo 5) am gererally peslamed on
small soil dstwbances such a buikdng stes, or when the sediment fence i the last line of
defence prior 1o the: runcl! decfangng mom She sie or entenng a waber body

Tabe 3 pronichins QURIARGE SN T Selaahion of The preferred sadimanl fenos LM
Tablke 3 = Preferred use of sediment Tabncs

Falrie type Prodferned conditians of uie
Wepven talbirics *  Lavge siles whan the serdos lile B mpecind i mdend o
marvpral Borm el
= Up-skopw of & Type 1 o Type 2 sedument tap
Coemipd i HSfaddn |« hﬂﬂmmuhﬂqﬂh

fabrcs with awovmn || \p e pocinent Reroe constiules the Lt e of debince
becieng up-siope of 3 waber body

Photo 3 — Traditional woren sédinent Photo 4 — Shade cloth MUST HOT be used
famce fabvic

Compoaie Tabvics, inccepomiing 8 noesivan e with woesn Tabeic backing, hypscally hovs §
il Figes ete [Wirsien Tosl irssaied) QU 00 SN BODSONA| Mrsde purching IRgeild G B i
By Bsiticn Yogethar

Crgciile Thhric fig rlalhed wilh the wiosen [RGB & (e Sorer-alape 1ees of e lencs

Pisobn 8 = Filbsr choth KILUST NOT b wrsesd
umlags used in the consirucEon of o 'Filler
Fence’ adgacent b o stockpide
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Sedment fence fabhic must be manufactured Fom eiher wovsn Uv-slablised polyesler o
polyprapylane fabRc, of B nah-woven gedlidls reinlaiced wih & UV-sbableed polyadled o
polypropylens mesh.
Talble 4 prossdes the recommended mabenal properties of woven abncs
Tabla 4 = Recommanded woven sacimant farce matenal propesty requinsmanis.
Mnterial property Tast method Urits Typical valus
Flosw raba ASITDE B Lfn 15
Jundar 100 mm haad)
Wil sirip fersdle ASITHE 2 kMim 10
ok beth dirsctions
Porg se (ECE] (D) A5 3IT0E. T mmy 10" < 250
Mass par uril ared A5 3THEA gam 0
LA re-seslanos AS 3081 e retained (B2 hours)
Wity - L] TEI-910
Takls 5 provides the reconmanded mabeial propenies of composis fabrics
Table & -~ Bacommendsd composde sedment fence materal propeny reqguirements
Material propey Test Fsthod Urils Typical valus
Flew raba ASITHE.B Ligm” 145
Junded 100 mim haad)
Webde girip femsibe A5 37062 Him 17
arangih both directions
Porg sZa [ECS) {Qyh A5 3787 mm s 10 110
Mass per uril ansa A5 AT gsm =8
A e ancs A5 370811 W netained (BTZ hours)
Wilsth - mim TR0
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) Locaticn of @ selimond fance

‘Winerewed practical, the sedsment fence should be installed along e Doniour, thus maniainng
st fliow condibons mercas the lonce. I iocated ol an anghs o tha conbour, Thie fonds noeds i
D rminba ) wilh gLl SRLmE” b0 B Wk DOnCENITaing along (R lence. Even il 1he fends
i bcaled mloang this oonboad, T e Of regilsr reburns is sl pecomimendied [refer o Figure 1)

The macimum spacing of fence rheng' shoukl b X I e loce B instalied along Fe
cortour. of 5 o 10m (depending on siope) ¥ Bealed & &0 argle o e conlow (Figuns )

e Pl Pl 05

Eanbaur

Seprica B Th o of 5 B Slope of Slockpds [Figurs 3)

Th can b used 1o redute Fe rek of shiting 18 daraging the fence

Figuee 1 = Femce mmsialled along the Figuire 2 = Fence instsll down a slope

Winetewer prachcal, aiow B sl 4 5m DD TNe BSCHTRND TEnce and B snphe-Eoney
usiche. 7.5m Defwsesn (he fence and & muBipke-siorey Dulding and o east Jm Delwesn e

A& doutée sedment fence (Figure 4, Photo 8), or sedment fenoe wilh up=siope stre bale (Froto

Hm?-lhin.ftu-rhdnlnw
disect contact of stockpiles with the fence

D Calchmesnts & Craelcs Py Lid Wersmn 2 - April 2010
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(BRI ITA NN TERT ]

{ci kestallation of 8 sedlmenl fence

AL least 300mm of Tabeie el be burked s sther a 200mm rench (Figure B, Photo 130, oF uneder
o connuous 100mm Righ layer of sand or aggregale (Photo 150, bul rod sarth

Sirgre Babirs can Ea placed up-dope of the fence (Figure ) o retiin sattied sedimand awidy from
e Bldic, thys improndtg Bhe aide of ongoing manienance e sedment remoal)
AllwrniEsaly, B il ranch cin b formed slohg B conbour. up-sope of e fence

Bath endi of e fenos ehauld Be lumad oo he dops 1o minimise e sk of Tow bypassing
wrand the ends of the Sence (Figurs 5. Pheda 31)

Support posts should Ba spaced no greater than 3m if the fence s supported by @ lop support
wire or welr mesh badeng (Figue T) ofheretss no gresler than 2m (Pigure & The
recomm endsd maxkmum spacing of spport posts is summarnised in Table &

Table § = Maximum spacing of support post

Wawirraum post Specing Insdaliation conditicn
2m o suppor] wire or Backing mash
Im Gaypnat wwir abachesd aloees bon of S faheie al T indeneds
Wihre mesh or PVC sadety mesh backing.

3 Wit bascing. Farterrod” plisced ol 3 m ipacing (M § ecs 5 ooaied
mmwﬂ-:;mlmﬂl"- mum.mﬁmiuﬁm?lpﬁﬂgmm

[aection of fow ] L1

Figums B — Installation of a sedimen fenos Figune T - Installation of a sediment lenoe
wilhsoul wirs bascking with lop wirs support

Wherever posshis, consirect e sedment fence from a continuous rol. To join fabnc sther
afach each endd o indidual dakes [(Figure 10§, holding the stakes logether, rolafs the stakes
150 degress, then dive B bwo stales inlo the groursd; o overlap the fabris 1o the ned support
oot (Figune 117,
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u;:‘
.“'-H-IP:
Plais
: 1
I N Jore |
Figuns & - Anchading the isbric Figuie 8 — Use of strow bales oo o Tnbalc-
e imsent neparaor
Jaining fabric - Method 1 Joining fabric - Method 2
P i [ ars o [ Faect
._r -:.'I
Fabsic & i Bupport 0wl apiion 1
Frres i il ansesd each almse oo bl . 5 1500 e hafiwisd ke
] Bk B b b e tiphoty sgainsl Glaka & i S0 Do ol 2
|| Ve b o B uLakns o e eetyuned Wit W | 14, ' ] mb it

Figure 10 - Joining fabsic [Dpticn 1) Figure 11 - Overfapping fabric (Cpton )

Photo 11 = Placement of Temce ol the Photo 12 = Altermative design of o fence

coficur with regular fancd vaturns’ raburn
© Calchments & Creaks FTy Lid Veeson 3 - Apal 2070
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fence to weparate sediment and fabric

5 ] 77

Phioko 17— Btzww bales placed up-slopa of  Pheto 18— Inagpropriste instalistion of the
posts up-slope of the fabric

Phota 18 - Inappropniate junction mm-mnmn

& Catchmanis B Creeds Py Lid Wergion 2 - Apel J0ED
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usdd I Suppor possible high flews

J i "

Photo 27 - Example of tacking Photo 28 -

Salely cap on a siesl stabe
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Phato 36 — Splli-through wairs mast st
discharge onbo unsiabie and

& Colchments & Creeks Pty Lig Wermnn 2 - Aol 210 Fmge 10

Uncontrolled when printed
ARMS-0000-H-PLN-N-0012 Rev 1
Page 144 of 180



EROSION & SEDIMENT CONTROL MANAGEMENT PLAN

J’lﬁ"l

i
-

%
%
' -
/ i
il L’
F, \
L )
AR A F LR A

SliaEaEdl Limiaw

fely Lise o spdli-throtgh welrs
Vihare approprates apibthrasgh weirs cin B insfalled inlo the fence &G reducs hydraulc
pressere and reduces Bha risk of bydraulic falure.
Tl Piecquined width (W of Tha spill-thiough wier depends on the nominated Sesgn Sow rate. Tha
walr fiowr aquabion Tor @ regangule spiHthrosgh weir is provided belkow a8 Equation 2, a6 well
as tabutated in Tabks T

Q= 17TWHY

iEgn 2)

where: 0O = Du-!ml:wrﬂu-lumdyﬂﬁﬂmulhﬂﬂmﬂﬁlmdmm][mhl'l]
W o= Vigir wadth [m)
H = Hydrauic head = Feight of upsiream waler lewsl above weir crest jm|
Toble T = Flow rates passing cver a spill-theough weir (m's)
m Epillahrousgh wair width, W [m)
i na 0.8 10 1.5 20 8 a0 3.5 4.0 4.5
1B [ 008 | 00T | 005+ | 00081 | CUN0G | D134 | QU1 | DotBd | 0215 | 0242
n1s D030 | D045 | 0050 | 0188 | O1GE | Q247 | 0208 | D348 | 0295 | 0£44
o D=8 | 0078 | 0152 | 0.228 | O304 | Q%80 | D458 | BUS3T | Q&5 | D884
[aFrc) Oubds | 0908 | 0215 | 0.3e | Oas | 551 | Ouade | GFaa | 0850 | D858
034 B0es | Q14D | 0379 | D410 | 0555 | 0595 | 0638 | peTE | 113 | 128
03 0108 | OImE | 0352 | 0528 | 0704 | OEED | 108 | 123 | 141 | 158
40 0128 | 0218 | 0430 | D645 | OB80 | 1.08 1.2 1.54 1.72 a4
N H
| o
I\ -
300 mimi
{Fmin

14

|
'. Leidaienanealen
uk

Figura 12 — Spill-through wair profile

Figpara 13 - Side profile of a spill-theough
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Inappropuiate placemsent of
fence ard installaticn of splil-Ehrowgh weir

If lrge sediment Nows are expected, then a Coorse Seckman! Trap Gan be used as an oullel
struchuire for B sedement fence &4 Shown in Figune 14, Howeser, in Mo oRcUmsatances, 8 mone
wabormbe itk sysbem would be recpared such sse Type 1 of Type 2 sedimant inap

Erandaed sodimint s of fow diversion bank
f'_mhbmmﬁrﬂh#lhimﬂmm

ot COMERONS Up-Shope ol T SR ag

r
2
i aggeEgain + fubwic, and et lube
Figure 14 - Conrss sedimant frap cutiat structirs
© Calchmants & Cringks Py Lid Vismion T - Apl 20H0 Page 12
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Degixipnion

& sedment fence consists of specially
manafadured woven fabne aflached o
suppet podts Tre Dipical Raight of the
S s ground 00 bo T0mm

Ml Salienan] Mcad Are & H
hererwrwer, in apgropiale droumsiances the

ferce may be altached o an exdisting
porous sinaciure such as a propery fenoa.

This Tadic may ba manufchaned frem aithar
woven faldic. or 8 composile of woven and
morewohesn fabnos. The incorporation of a
wviEn fabne s essertal for e conlral of
walir Doy neaded o Slow Bl
tempsorary pondng up-slops of the fence.

PLrpose

Lised 2% a Type 3 sedimerd frap on small
calchmendis or 35 2 supplemed to Type 1
or I sediment traps on krpe catchments

Limitations

Though ofen refsed o o @ “sill fenoe’,
i Typa 3 dsdimend epe hiew lithe
impadt or fne s (< 0.02mm)

A sEdienend Tenos i s sandand installaton
i ofly sauiiable for the reabsssnd of "shsel
Aown, ¥ condaniratesd Thow el such a8 in
a minor drain, then a L-Shaped Sedimend
Trap, or other mons appropsabe sedment
trap sl b v

Kol fabnos havoe an efectiee sendos e of

argund & months {chick with manufacisw
o destribuion),

Advantages
Rassonably sasy bo install

Has the abify to control sedsment oS
chose bo the souroe ol Bhie erosson

Dt agas

Time-corcpumieg 1o nstall, which ofen
rridin in poor instailation,

Ea=sly damaged by consbruciion eguipment
ared shiting earth {Photos 31 & 32)

Can couss the conceniration of shorerealer
runalT i poony localed, or installed.

Sadimanl fenied ard o of the sl
migsad usad eedment contrdl devices,
wrialy beoarse they ane edher niol instaless
in approgeiate locabons, of are instalbed in &
manse ihal S Aol Mk adegialely
water ponding ug-sope of the fences.

Comimon Probleme

H mot instaled along the contour, a
sedimen! fence can resull in fows
Hirlespe mharey Iheh farld (Phale 19)

i the ends of Te Tenos are nol humed up
B Jops, wabi' and shdmant R pads
arcund the end of the fance (Fhota 3)

i gaps muist in the fenoe (Fhobos 190 8 20,
mhen waler is prevenied from ponding up=
waph of ha i, hus sedimantalion doss
not oocur.

Exciaha spasing babveen suppan popls
M 8 comeson peoblem. I adreme cases
this can result in the fabnc sagging close Bo
Ehe ground.

Fabric nol adequalely connedsd o e
support poss or backing wine,

The Boltosn of e fabeic hol Sdepaabely
Bunied mta e ground oF undel & sulable
e of sand o sggregate. If such fences
are subjected Bo sonificant shomes. e
Boom of e fence can "hlows-oul

arcaenn dr-alopa of tha Tenos | PRala 33)

Spil-through wers may nol have besn
inlalad in large calehinenls of areas of
high rainfall, thus inceasng the ek of Row
damapge to B fence.

Crest of spil-Brcugh weir set boo dose bo
e ground (should ba &l least 300w
abowe ground bewel),

Crasl of spil-ough wair is 4al aboma
groind bl gt the ends of the fence. thus
alowing fiow bypassing rather Bhan
discharge over the wer [Phots 400

Spocial Requirements

Woven fabrios ars prefemed on
large slas when e serdcs lile s specied
o edand over fEvenal slormm deenta,
Composte fabrics are generally prefered
on small sol dishabanoes such @ bulding
Sllig, of when the sedissent fersoe (o e last
fine cf defercn prace | the runcll enbering &
e by,

Ideally, Te sedment fence should bBe
inplalled along  the  coniour,  thus
mantining shes fow condibions Scross
fence. H localed across the confour, the
fence should be installed with reguiar

bl 1 i wak
tha fence

Al least 300mm of fabno mest be bured in
ather @ 200mm  Irench, oF under a
eontucus, 100mm hegh layer of el o
sggregale, bul not sarth

S Calchiments & Cresks Pty Lid
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Sirarw bales can B placed up-slope of the
fanca to metain bul sedmant dway Trom the
fabdic, thus mgrosing S sase of sadimant
removenl. Alenatively, a small trerch can
be formed along the conbour, up=siope of
ihe Tenos, Howsaar, in ol cases the am
shandd be fo minimiss high sedmant Mows
so that such fence modifcabons become
thie exospbion, molk e nuke’

Vitiene , Spll-Ewough WS can
be installed inba the fence 1o meduce
hypdragles pressps and reduce the rsk of
hydraulbs fadure.

Laeatin

In=fall aborg the condour eheneser possible.
Alcwy al least 4 5m bafedsn B fnod vl
minsle-dory Bildinas T5m Babween e
hm-ﬂmﬂﬂt—mm and ot

least 2m betwesn the fence and e fos of @
il slope or ook e

Sile Inspactian

Ensusre the sedimen! fence will adeguabsly
pond water up-slops of the Tenoe.

Ensurs the fabeic is adegualsly bned,
Chesok; thes spacing of support postalshakes.
Chack: for emcedsnve sedmanl depoddion.

Invesligate Hhwe source of eExcesshve
sedmen deposts.

Enmae the seection of approprate fabic
(.2 Wik OF oomposiie).

Chak: for dam age b e fabae,

Cheic for smsion downrsiope of any spiil-
throusgh weirs.

Ensra the Tence is nol corcenirating of
divering flows in an undesirakle manner.

« Fabric: poypropyene,  polyamide,
nylcn, polyesler, Of polyethpbenss woven
oF RofFwonnn b, ol sl TOOmm s
withh and @ minimum unil weighl of
MM0GEM. AN fabrics fo  conlan
ulraviolet inkebibcers and siabalisars bo
proeéde @ menimurn of 8 months of
Uebably  cofilnochsn  life  (ulliandolel
shabilty axcoading %)

+ Fabre renirosment wire o sleel
mesh  minimum  1d-gauge  wih @
maxdmum mash spacing of 200mm.

# Suppord posimsiakes 1500mm° (min}
hardwood, 2500me” (min) sofwood, or
1. Skoplm [min} stesl star pickels sunabis
for aiimshing labiie.

Insraliatiomn

1. Refer to spprowed plans for localion,
eitenl, and required typs of fabnc [if
spepfied). B Bwere ars gqueshons or
problems wih the localion, &denl,
ke fyps, of malthod of indbEliabon
contad the engingsr of resgorils on-
wite oficer for sssistance.

2. Te B madss deaen pradical, and
whors the plars allow, erviune the fence
= locaied:

{i} fiolally  wilhim  the  property
B dmnias:
i} Blorg & live of constand slevalion

whensver pradical;
(8} @t least 2m drom the boe of any filing
operations that may resull in shiting

NN e mn i o i Faca as
#alEH damagsg T s

3. Ieslal refunrs wiEhin e fence  al
w20 il iF tha fence i
lﬁmlmﬁ'tﬂﬂm"ﬁ'ﬁhm
madievaT  spacng  (deperddng  on
shops) i the fence is nstaled af an
angie bo T confow. The ‘retunnes’ shall
conssd of eibher:

(i} W-shaped sadion mdendng ol leasl
1.5m up e shops; or
i} sandtag of roccaggregate check
dam & im0 @ e
W fenes haight, and axdending &l
laast 1.5m up the slops.
4. Ersure the mdrems anads of the fenoe
are lumed up the slops of beast 1,5m,
o @8 hecEiEkry, B MBMES waber
Eypassng around the fenes

5. Engune e fldisnent fonhcw W indlaled
in a mannar hal i the
concendation of fow @ong the fence,
and the undesirable dischange of waber
arowund e ends of the Tenoe.

g, Witk sademanl Sefcs i 10 ba Pl
song the adge of exigding (need, snass
cars ks taken Bo prolect the Bress and
treeir root systems during installation of
e Tence Do nol alladh e Tabnoe 1o
Bl Fadn

T. Unless directed by the e superdsor
or Bhe approwed plans, sicavabe a
200mm wide by J00mm desp irench
aong the proposed fence ing, plaging
B asicianled maleral on tha up-dopa
side of B ench

D Catzhmenls B Crasks Pry Lid
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8. Along the lowwr side of tha trench,
approprately securs the saors inbo e
ground spaced no greaber Bham 3m i
supporied by 8 bop supporl wing o e
madh backng, olfersisas no grealsr
than I

9. Hepeciied, securely aRiach e suppon
wing of mesh 1o the up-slops Sde of the
Hakes with the mesh sdending at least
AOmm  inle B excavabed Anendh.
Ensare thie msh and Tabnic &5 altached
bo vl Lp-sbope Side of e slakes aeen
wits direcling & hencs round & comar
of sharp change-ol-direciion

10, Whersser  possible,  construct e
sediment fenoe om a conbnuous noll
of fabrie, To join labri: sther

] amach aach and 0 ted ouverapping
kil wilh e fabiic Rlding aound
the associaied slaos one lum. and
with the twe stakes had {ogefer it
wire (Method 1); or

i) owerdap the fabno o e nest
ad@oent suppor post (Method 2

11, Sacuraly aRach ihe falic 1o 1 sppoert
podls g 25 % 12.5mm alaphes, of lie
wing 8l maximum 150mm spasng.

12. Securely atach the fabic b the suppen
wingimash (i any) @ 3 maomm
spacing of 1m

13. Eniare the complebed pefimant lance
iz ol least 450mm, But not mone Shan
ToOmm highe i a spdbough weir s
installed, ensune T crest of the wer s
ol leagh 200mim abore grownd level

14, Backiil the irench and amp e §il bo
fmly anchor tha bolom of T fabic
and madk B precenl waler from Bosing
under Hes fnce,

15, M is nol possible B anchor Bee Tabric
omn eecwvabed irench, Bhem ol @
soninucus Wy of sand o BpFepae
e hiold e fabric: Srmly on the ground

Agdiiornel requirements for the

Instxiation of & sp-throwgh welr

1. Locate ihe weer suoh ol
tha woedr cresi will B losver Thaen e
groand livel ol aech and of B Tencs,

2. Ensure the corest of the spll-through

walr is 8 east 300mm e ground
smvation.

3. Sepurely lie a horizontal oross member
(werp B0 the suppor postsidakes sach
e of thie wedr. Cul the Tabrio dovwn e
sde of sach post and fold the Tabrc
vl ihe SroRE mamber
apprograbely secine the fabinic

4, install & sulable splash pad andior
chule immedialedy downrslope of e
spli-through wer o confinol =0l enosion
and approprately  dischamge e
conceniraled fow passing over e
Wi

Barmsnance

1. Inspeol the sedimenl fence af least
weslly and aler any signilcan? rn.
Make rcetiany fapas immedalely.

2 Repair @y bon asclons with &
contnucys piece of fFabric from podl ba
posl.

3. VWhen making repairs, always restons
the syshem 1o #s onginal condguration
unless an amended apout & reguined
oF spacified

4. Hihe fence & sagging bebween stakes,
mistall aadsonal support posts.

5. Remove acoumolaled sedamen # e
sediment deposk eweeds a depth of
173 s Pvisght. of th Ferve,

& Dispose of sedmenl in a sulabls
manner at wdl not casse an encskon
or peollution hazand

7. Replace the fabic if the serdcs life of
Ho meciuting Pabiic aecnedy B-mon

LE ]

1. ‘When dishabed areas up-siope of the
sedment  fenoe  are  suffilendy
stabilised bo resirain sosion, e Tenos
[LITE N e T

2. Memocws mabenls ad  collecied
sediment and depose of in @ sulabls
manner Bt wdl nok cause an ercsion
of peollution hazard

3, Rshabis ats The Sslurbed
prouned A4 AeRlEany 10 miniside e
erosion Faran

G Catchmants & Cresks Py Lid
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Sediment Basins

SECIMENT ITROL TECHMIQUE

Type 1 Sysiem -+ Sheet Flow Sancy Sode o
Ty 7 Syl Corvnnirabed Flow o Clarpey Sk +
Type 3 Syshem Suppiementary Trap Dispomsie Soic 20

1] ‘Geiterment of daperses sods may be schisved Heough T focoulaton of ‘el wederent baaira

y s '

Fhelo 1 = Example of a 'diy" [Type G} Fhoto 2 = Exampds of o ‘wel' [Type FID)
‘sediment barsin sedimant basin

Key Principbes

1 Seclimant Mappirg can be acheved By both paricls setilersel within B sefling pond (nl
i tygeees)), scd by thoe ileavtion of miner fows. passing Brough the aggregali of guobectis
filter {dry hamirs)

1 For comris Tiow Dlgims (18 Oy Ddine) el cHBCRl cesign panamaler for oplimng
DR wellieTnl il uifece S’ of he selirg pond Fof plug Mo Desins (e wel
bamns) the crbcal dessgn pammeler 18 e 'woiume® of e seTing pand

4 The critcal design paramel Tor e frabon piogess [ory Casns) s e dewgn Sow rade ior
Wl paEsng Ihnsagn the Hien, wisth & reabed o e depin of wnier (Mdenuss Mied], DR
T BLFRACE: B ReA AR Miny FadnBnGs of e fillar

4 Ewen i o besn s full of walor, & can sl be afipctve in ihe rermoval of coanss sediment from
any fows passing feough the basin. Trerslon, unike pemmanent stormenier setiling
ponds, high Nows mesuling Mom Sloms n ecess of the "Geegn siorm should Rol be
typassed around & consfruciion sile sedimeani basin

Dagign information

Thvst sl sfesal SUMMANEE SAanm Muassmants i Mrsd oot o Mmporssy saciman? hasng
Typer O for goris-argened sods Type F for fos-graeed’ sods angd Tipa D for ciigaive sonls
Derfalac] cemgn proveciunes ang proviced in Appends B of the IECA fAusiralasis) “Basf Pracice
Ercaion and Sacment Confrol” documasnt

Sechrrarl Didirs should be desgresd and operated i® & manner Fal peoducis near cleii-waled
dischapes |le botal susperded sobds concentratiors nol exceedng S0mglL) dufing non-
overiopping mvents, espoolally following periods of light rainfall

© ECA [Ausiralsia) wigngean 1 - Ageil 2010 Faga 1
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Summary of design requirements

Table 1 provides a summary of B recommanded desgn reperemants
Tabile 1 = Summary of sediment basin design requinements

Faramsier Type C barin Type F & D basine
Soil characien i Leets than 330 of soll finer Typa F: More than 35 of
than O.O2Zmen and no more S0l Tirsier than 0.02mm
#oil disparsive, of whare
furbidity control s essential
Settleng pond sizing, M, = HO0H, Q) A
SVTAES Sy oy SNy Q=0.5%mes 1inm Ty fiow Vit TR Perwcmis B
wlam (Vi) )
Largth fo widih ratio Hydradic eficency facler (H,) | LW el 31 s highly desirate
i% reduos with increasEng
lengih fo width ratic
Minimum depth of s=8¥ing
{.8m 0.8m
SAcliv Nk BETROS Yok, 100r% of seting wolume Bir% of sething volume
U of miel chamber Desirable H length fowidth ratio ks less than 301, or if inflow ks
condnniraled wilh Righ low wslocly.
Internal baffies [Desirabie i length fo-width ratio ks less than 31
Use of culied chamber [Essential if skimmer pipe Use depends on bype of oullet

cruihel Bystam it empionned wystem adopbed

Cuortrod low condibons Used lo confrol erosson af indels and, where praciicable, ensure
v i i irredit i abrod e ailwery Sresl elesalion

Pre-iresiment pond Lised fo reducs the cosl and Fequency of de-siling cperations
Primary outlet Ervsure ohooe of ouiiet system is compabible with basin type.
Emergency spilway Less and 3 enonth design ke capacsty of 1 in 90 year AR,

minimum desgn capacly | 54y 42 months design Ide: capacity of 1 in 20 year AR,
Grealer Fan 12 months design e capacily of 1in 50y AR,

Elevation from tog of riser

pipe cuthet to spitway crest e () A

Fresboard from maxsum )

pord waler bl o lop of 150emm (min) 150emm (i)

wirgin oil bank

Freshoged from masxisum ) )

pered wlar el o iop of 00w (Fin} HEni ()

fill mm bk

it el 300enm (min) 300mm (evie)

Minimum esmbankmeent

erast width Z.5m 25m

Maimum gradiend of

BECHES TAMD £ 1

Chesmizal Roozulabon A requingd bo satisfy walar Typa F: As requined fo satisly

quality ohiectees. water guabty objectes.

Typa Dz Esasnlial

D IECA (Ausiralagia) Warsion 1 - Aprl 2019 Page I
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN L P

Design procedure:

Stap 1 — Assass 1ha reed for & sediment basin

Sadisgnl basing ane recofeended T any sub-calchmenl with & calchman! Sres excesding
2500m aned an aulimaled goll lows rade Sal axcends the egavalent of 1500k

Srep ¥ — Salection ol the reguared type of basin

Salection of e Type of sediment Basin is goverrsed by the Ste's eal properies i oullingd in

Tabis I
Table ¥ — Selection of bikin fype
ol avdiar esichiman ¢ ordiiors ™ Basin rype

Less than X¥% of soil finer than D.02mm (Le. dy > Q02me) and no more Typs © basin
than ¥1% of 20d dizperese s

Riore than 33% of sod fner than O02mm (e g < 003 and ro mone Tips F Baesin
than #1% of sod dispersive ™

I.-I.--.u-.--u'ﬂr_.-d.-n.i-u-.-n.-. b am e miar LBsmm pmeeam)
T inan 1S 8 DTS T, O WREN B ATTITASRET SanageTaEn

hmﬁ.lﬂpw:mudvm-ﬂ-nmmmmumrrm Type O basin

confmols on barbidiy kel anddor suspanded solids concentrations for

dischaged wabers.

{1 H =ore than ore pol bype sty on B wie, then the mond eiringent criteion apples [ie. Typs D
wapeTates. Typs F, which fsil wpssesies Typs C).

[2] The paecentasge of w04 bl o dage s 1 messured &3 e Combingd decimal Baction of cley

{0 s half Lhe preastace of wll (U020 (v, mulicied by the dapersion percentags.

Step 3 — Densmeine 1he basin |ocation

Selment basing shoild Be locabed wihin o sub-calcheent S0 &5 10 madmiss I overall

sedimen rapping capabiSes of thal sub-calchment. [Smees Bal nesd 10 be ghvan aperopiabe

oo Sl oy ez

& Locabs all basing witen the relsvant property boundany.

& Locabe sedment hasers above the 1in 5 year ARI Bood level. Vibens [Pes i5 0ot peacboable,
then all reasonabls efforis should b Eaben B0 masimise The ood nmasity of the basin

= fyvold localing @ basin in an area whers adjscent corslrucion works may el Hhe
operational e of the hasin

®  Ensune basing have sulable aocess for maintenancs and de-sifing.

Srep 4 — Diversion of ‘chearn” waler arcund & basin

Uis-slopn ‘cean’ waler shouk b drvried arcund ihe sedment basin b decreais T §ie and

g of tha Bariry and Fcredss i eficency The siopled Sire diverssn Syilefe Sy fasd b

:‘ﬂf;:ﬂdﬂ for gach abage of conlrucion as nee aredas of land e fng dishurbed then
1

‘Cloay’ walef is Sefined & warled thal has fol baen conbaminaled wikin the propey. of by
adiams ditadlly ascaaled with the senilruckontalding werks
Step Sa - Siting of the setlling pond, Type © basins

The satfing pond within a Type © sadimen! basin s dvided Monzontallyl indo two Zones: e
wpper satling sone arsd the kwer sadment sforage rone as shown in Pigare 1

The minimum volumes of the upper sefing rone s defined by Equation 1.

A, w300 M, (S iEqn )
Surface area of setiing poed al the Base of the settling 2oee [m’]
Hysrmube afficency oormection faor
design fow rate jm’is]

T

oxF
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Figura 1 - Type C Sediemat 8asie with fiser pipe outlel {long sectisn)

sediment basin maust be 0.5 times Te peak discharge for the 1 i1 year ARI storm.

veided f seftlement veloaties are spached to be slow

whreser practizable ko prevend shen-cirouting of flows

pomechon fachor.

mppropisely Boreand (o8 Righe andand I compandats

Typis 3 sadiment trig Sarsad on thi efecive parices setiemen! cagabilties
Table 3 = Hydraulic efficiency cormection Eactor (H.Jd

Linkess othervise repaned by a regulatony authorty, the design Bow rabe (Q) for a Type ©

The minkmum recommendad depth of B saltieg 2ons 5 DBm, of L2000 for basing longer than
120 fwhars L = e Bakin length). Ssellling rose deplhs grester Fan im should be

The desirable minimum hengih fo width rako of 301, othereiss nbemal bafles reed 10 b used

The hydeaubs efficency comeshion faclor (H,) depands on fow condiicns entenng e basn and
the shaps of the setting porsd. Tabde 3 provides recommended valoes of the hydrauic eMasncy

Vs pailable spacs domd nal parsil conatrudion of the ideal sedimend Bagin, than 8 smallar
basn may ba used, howeer, aropion conbel and sle rehabiliaton standards naed B be

A Type C sefiment basin Sad (s less than the ideal sze should be considensd efther a Type 2 or

Flowr cordition wiitin basn

Effeciive !
11

Ilng.rtwh!lh
Uiridorms or near-undonm flow cordibores aoross the full widd of

12

Easin. @ %1

For basing with concenirated infow. uniform Age condiicns
may be achiessd through e use of an appropriate indet

1o

width of the basin.

chamber anangement

Conoenirabed infow (pieed o coeiand fow) primanly ol oo 11 15

indge poind el Ao inkel chamber 1o eaanly Senibule Bow %1 1.2

@crcas e Bll width of the basin, 1 1
L8] 1.0

Conpanirgded infloe’ with bwo of mome separate Rlow points 1 12

and na inket chamber 16 evenly distibule fiow across e il LR 1.4

canbrging of the dominand Sow path

el charnber afd imeimal Bow

1] The ePectan longh b widh e b sedmem biing Wil inlemal bafle B Seaiieed slong he

Uik Bomw Soeidibanis ahes g achioend i 8 vasety of ey i of
(] ity achiov irchading Brcugh e u
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Inficn
Mazximum wates level
7 %
Lorgth (L} % = -
& El
ookt i = ii.-.fi i
/1 J 1F Enagy
Inficr i1E dissipater
Baottom of seffing zone - |/ Fill embankment

Figure 2 = Typo C sodimend basin with riser pips ouilet {plan wew)

Step b - Sidng of the seitkng pond, Type F & D basins

The setiing pond withim a Type F of Type D sedment basin s dsdded (honzontally) indo twe
Eofvid: Bl UpPAT SRR For Bnd T Kwer Secment Slomgs Fod as shown in Fgune 2

Figura 3 — Senfing o el sedimaent sEorags 2o
The minksum volums of The upper settling pone s delined by Equation 2

whists, W, = voluma of B selling Zone [m°]
Rrmpany = ¥ S-day rnfal dapth (&)
G = yolumetss nunolf cosficent
A = pfledive cafchmen! surface area cornecled o B basn [ha)

Septh (R} Tor @ given locaticn

arvnioed i settlemerd velooi es are expected bo be siow.

cronf tha amangency spillvay

Wy =10, P e - G A 1Eqgn &

The regulsiory suthorty should provide the reguined design raindall probabelity (%) and raindall

The misemum recomserded depth of the saltting fone is 0=, or L2100 for basins longer an
120m {where L = sffecthvwe basin lengthl. Selfing zone depihs greater than Tm should Be

The desiable minmom lengh o width ralic of 31 & recomessrded for Typs F and Type D
Barging. Thie lingit Bo widith mabio o importart for Type F and Type D basing because thay
oparale i conbinuous-fiow setiing ponds (as per Typs C basing) once low baging io discharge

EHIECA (Ausiralasia) Warsmen 1 - April 2040
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SliaEaEdl Limiaw

Step & - Daterminalisn of andimant storage veluma

The sedmenf slorape zone Bes Below e selilng rore as defined i Figue 4. The
recommended sedimen! shorage volame can be determined from Tabie 4.

MAENGFIM walar el

Irificr
T -

Vel

Figura d — Zetiling rorm and wadimerd sorage

Tabds 4 — Sadirerd slorage vokirms

Basin ype Bediment slorags volurs
Typa 100 of saliing viluma
Type F and Type O 50% of setling volume

ARarmialively. the volumie of the sedimient sborags Pors cin Be defermined by sslimating i

;:cﬁh‘lﬂ wadiTiant ol Wolumes (osr e desined maintenancs penicd, typically el e than
AR

Step 7 — Select imemal and eotermal bark gradients

Recommshded bank gradiets ane privided in Tabils S

Table 5 - Suggested bank wopes

Slope [H: V) Eanklsodl desoriplion
21 Good, erosiorrresistan] day or dayloam sods
31 Sandyleam tal
&1 Eandy sails
§:1 Urdenoed Sedment Basing scoessbls fo the public
a1 Khowable, grimad banks

Al sarih embanlmients i eacess of 1m N haghl should be certifed by a
enginsenspesaliel &% bang sineciurally sound for the reguned deson crilenia and anticipaled
pariced o cpsratiom

¥ public safely i & concem. and the Badin i nol b2 B fenoed (nal mecommendss), and the
Badin's inberral Banki ane ibeapad than 5:1(HN), Wan il bhadd ohe bk ifould ba luifed & width
of il et I from top of bank o th o of Bank 1 allow agiees doring wal ‘wwhathear
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Uncontrolled when printed
ARMS-0000-H-PLN-N-0012 Rev 1
Page 155 of 180



.l’ﬁ‘".

f L
I‘ - \'
F - 5
- 2‘ \
y !
A
= 3 -

EROSION & SEDIMENT CONTROL MANAGEMENT PLAN ARAFLUN

SliaEaEdl Limiaw

Bap & - Dasign of Now contral bafles

Bafles may be ussd for & vanety of purposes indiuding:

= ey dieEpalion [Nkl chamEan),

= Ghe gonlnal of ghor-arcuting (inlbmal baBes)

& Einisiging sediment blozkage of B loe-fSoe cuthel sinatens (cullsl chambers )

Tha resed for B oonlrol bafled shaudd bhpes Baen elabished n Slep Sa based on the basin'e
Bergity 8o width ratio. Both indet bafies {ndet chambers) and intemal bafes can be wsad o
mprowe the hydraadic effcency of the basen, and T reduce e iire of the sslting pond
through moddcation of the hydraadic efficiency comedion factor,

4] Inlet ehambars

Flow coniroll baffes of similar devices may ba placed af the inlet and of a sedierd barin 1o
foem an inkef chambar {Figures. § £ &. Thess chambers are ussd bo reduce B atdverse afacts
of indet eiting caused by concenirafed, point source infiows. The chjedive of the inket chamber
8 10 e O Poled UM TOPT Thowy 2 R ONS @enods thee Adl width of the sefilng pond.

~ Porous Iabiic: or eesh

!

EEEEEEREERE]

—

— Peeonrs Bl or mih

b | !D -3 i
= :: v L

p—

- —
S0 (rmin}

Figure Sbi - Typical layout of milel Figeare BB} - Barrier with mudSple spill-

chamber with opposing inlst pipe (Typs C thwrough weirs
bearsiri}

The wse of an inkst chamber ks usually govemed by Bhe need fo adopt a low hydraulio efioenoy
oomaction fashor (H,) i Shep Sa, Thes incorporation of inkel bafles ohould Be Qhan Serious

condderaion withinn Typs C baging il tha axpecied welocly of any concenirated nflows eeeds
1mis

Table § summarnes the desgn of vasous indel chambers.

Takde B — Daesign of vakous inlst chambers
Baffa 1yps DigeLtEsbon
Shade cloth Typlzal spacing belween support posls 0.5 1.0m

Perfomied fabric | Feavy-tdety plastic shawting o woven fabrc perforated with appresamabely
S0mm dismeter holes at approdsately 300mm centres. Typimal spacing
bastwesn support posts 5005 8 1.0m

Barrier with spil- | A porcas of Aom-pocus bamer construcied across the full width of the
Bwcugh wers | setfing pond

2 |ECA {Ausiraiassa) Warsaen 1« Aprl 2010 Page T
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iIs) letarnal Eaffles

Irdernl BalTes e used %o ncenss e effechve engih-loowadth bo of B bsin Figow 7
aaronatnied th arangamant of mbirral Bow control DaMes for vENoUS SETENG pond lrpouts

I imbernal Daifes ane usad, Then [he Bow veloclty wihin e seitling pond must nol exosed The
sedrmenl soour welooby of 0 2rie lor 0002 B0 010 onfcal parnicle damelons respeciely

[ Chame LT
—
= Ly %% -,
&) -\._“ "T_,. ﬂ-u.;-' L "-..,'
~ar T Gale _.-"
] B T———
o] PEES (B) s imponant
Irficra 0 ksl Thi ballle &0 that
‘i. L|=Lz
M:'r__L".""---.H Ay Inflow -
b )
o e Ly .=
P rp—
- v e
Chutlen %
- b ]
L) h
3 R b
Cases (a], (b, ek W, = AgllL, = L () Lur- "‘-. 9
o h
o Cosos ()l W, = AL+ L+ Ly + L) : QB
|wl'r|u: W, = Efactiv widith N i
3 Ag = Pond sudace ama 3 _ﬂ‘
| infiow

Figura T - Typical srongsment of internal flow contred baffes (after USDA 197%)

Thee cresl ol Briad GiMies Shcdd B ol brvel wilh, o ol Delow, @ clesl of The emergency
Spalariy This o 80 Poecenl [P re-Soriirmn of Soflied Sedmenl Gunfg Snaee SO0 (e
Tt o1 oocamich ol Tl Eulchiy B AR BACHTTY APl D BlSreil] P GveleT0f Tuboult Db

h'll.-lll""

Fhota 4 - islernal balfie eatesding the

Fheta 3 - inlet chamber can also act as

miding chambsrs lod ths sdditicn of Nizww path Batwssm the bagin inket {laft] and
Ractulants i Bain el [right)
© IECA | Aumtralsa) WVerson 1 - Aphl 2010 Page B
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{c} Quthet chambers

Cutie! drambers (Figues B & 3) are used 10 kpep the bulic of the seflied sedimanl @way from
ot o Mow oubel spsiems, parboulsrly nser pipe cuthets. and Meable sammer ppe cubiets.

Thi use of BN cuthl crambie i mandsiony whan § Becbls Seevmer pips culiet sysiem
wrpkyed (Phata 5)

LI 1 1 11

oy S

— LB
L1 1 011

4

S XIRERERREE,
®
'

o

Figura® — Tygical arsangemant of ouslet chambar (plan view)

Cutlat chambsar

R

Hml-.m:rnh Phots § = Oultle! chambsr suricainding a
Flexibile skirmmmes catlet device
2 ECA [Ausiraiasia) Vensan 1 - Apal 200 Fage 2
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Step ¥ - Design of the basin's Inflow sysiem

Ciocle [Phals T) will need 1o be relabed o ench infiow poin B anin] sto

Traaquency of da-siting Tha masn seTling pond

long-iamm basing

Swface Now entenng the Dasin should nol cause erosion down the Danks of the basin IT
poncaninaleg surtecs Mow srbers e Dasin (8.9 via & Cafch Dvsie), Then an agpenprisely red

Il Mg enbiers She basin through pess, then wieserver praclicabls, the pipe et should be
Abgve the spibway. cresl elevalion o educe e sk of sedimentation within the pips
S il Dl st Dl irepected and Ode-eed (a8 sequned) Bler sach rfliow sl

Comnstruciing an approprialely despred predtreatment pond or iniet chambesr [Step &) can be
usaed B0 both imgeove the hydrauko elficency of the seiting pond, and reduce B ool and

Wheve space is avasilsbie, the comsiruction of an inkst (pre-tresfment) pond (Figure 10§ or inket
charmber [Step B) can significantly reduce e cost of reguler de-siting activities for large andsor

1
|l Connaching pips
I

/‘T N

Main seltling basin

Iniflornes

Higgh mainbenancs ——
' pre-Sreatmiend basin

p
2
F

Phota T — Stabilise inflow chute Phoba 8 — Liter s<ogan placed on inlel of
pafmanant sdimant basin

©ECA [Ausralisia) vigngion 1 - Ageil 00

Uncontrolled when printed

ARMS-0000-H-PLN-N-0012 Rev 1

Page 159 of 180
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Hiep 10 — Design of the primary cathel system

Dy bersing (Type © oniy} nequine @ fommal oubiet syslem in Bhe Torm of either & riser pipe cubiet or
Teating skimmar sysiem (Fhoto 1) Gabeon wall Rock Saer Dam, and Secman! Wi outit
BYROMTER NS FOT FACOMMBnRIed Uness A Typd T Rachmbr PeanTion Sysinm Rl Cosn sl

The Fredrauics of 3 Typa @ Dasn's prmary cube] sysiem musl ensuie hat e peak waler el
is ot agt 200mm beire the crest of the emangercy spilsay dunng he Basins nomirated
geRign sborm

Wied Basern [Type © F o 0] usallly iequed & pumped cullel sydlemn Alsdnabesly, & 8 japsd
oullet exists, then a flow oonitol valve st be fifled 10 the outlet pipe to allow full control of Fe
Iarnin desciange (node, Type C hesins can be operaded e wel basing with pumped ouliets)

Phobo 10 = Riser pipe with aggregate filer

: o g
Photo 13 = Low-fiow samd filber outlet Pholo 14 = Sand filtes cwtlet system
syxhem on 8 psrrmnent sadiment baxin durimg instalation

@ IECA {Ausiraasm) Wi 1 - April 2010 Fage 11
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Step 11 - Design ol ihe emergency sl ay
All lwatesd sadimant basing (ie. nofl fully recessad below natural groursd, PRobe 17) require Fe

construction of a formally designed emergency spilway. Spileays are orbical enginesning
sinudures ol nead iobe designed by sullably qualifeed parsons.

The minkeum design siorm for sizing the emegency spilway is defined in Table 7.
Table ¥ = Recommsnded design standard for smergency spillhways

Drasmigr lifa Mlirsirmum dasign atorm ARI
Less than 3 montrs oparalion 1in 10 yesar
3 b3 12 monPik cparntion 1 i 2 i
Grealer than 17 monis 1 in SO yaar
If failure is expeoted to result in boss of ke Probable Mavimum Flood (PRIF)

The crest of the emergency spileay ks to be at least:

»  Z00enrn abcra e primery Sotlel (if induded);

= 300mm by @ basin smbankmenl fomed s vegin sol;
& 450mm beow a basin embanim ent femed from Bl

I @fddion bo thee above, deson of the emengency spilbway mus ensare thad Pee masimum waler
I withiny the barsin durning the design sborm specified in Table 7 i at least:

&  30mm balow 3 basin embaniment fermed from il
& 150mm phrs expecied waree hsight for langs basing with signiicant fstch length

The approach chares can be cunved upsiream of the spiteay ored, but mus be siraight from
b cresst B0 the enengy dissipaber as shown in Figure 11. The apgroach channed should hanse @
Back-glope [owands e impoundme? anea of not less than 2% and shoud be Mared al #s
srirancy, gradually raducing 1o B Sesign width &) B splleay et

e Spltwary crest
"*’;f' I by e

it

JEd B Bg V2

Settling pond
Discharge 1o
Eharn
angy dssipatar
ETIBANKITSENT and stabia outiel

Figure 11 = Emergency spillway cul into virgin soil to side of fill embanioment

All reasonabhe aryd practcable ofots weosl De laken 1o consinod T spilway in Wiegin ol
iFrgda 15), e fan wihin @ 51 embaskman! (Photo 15). Flacemenl of & amangefsy
spileay within @ fil embaniment can sgnilcanty inoreass the sk of fadure

The downstreas face of the spllway may Be prolechsd with grass, comcrebs. rock, nock
matiresses o offwer sufable malenal a5 reguired for $ee mxpected maximum Sow velogty.
Grass-ined spileay chules are generaly not recommended for sediment basins: due fo Sheir
long establishment Sme and relatively bow soour welooly,

SIECA (Augiralasin) Wargaen 1 - April 3000 Page 13
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Fl:_qt-—ln—hu - I
Photo 98 — Emergency spiltway located

withim wirgin soll 1o the side of the
i T

For rock ard 1ock matiness. lined spilwys, il & Emponent 1o coninl seepage fows thicugh the
roci [ncaied Boras e crest of B anilvy. Seepage comml s neduined 0 That e saEling
pored can achabvn its mquired masdimum waler Weal priod to dechanging cown Bha spilley
Cancrets cappng of e spibemy crisl (Phata 18) can be used o coniral exoiss SBEpEge Nows

Phoin 17 = Fuilly recessed basim with Mil-mm
natursl grauns Toamning e spilbesy concrete saaling of ths spilheay crast

I o5 FTporiant B0 BrLng [Fal e sy cresd i SUTcEnE Capih Bnd wiclh 10 Tully contsn e
fﬁ*f;:ﬂﬂlﬂ'-wmﬂ“mrﬂi Pracie 0 hinwi e el by £l wilh ol Sl
o profis

mw-m*mm Photo 20 = Spillwary crest with
nol fast on th Dasin flear ol O profisg

A suable areigy Ceepaler will b fequied 8l the DEee o the spilway. The recommende
ydrandic inseboand down the spileay chite i 300mm bo conan the fuiulen] whilewaler

© EGA (Auntinlinia) Werson 1 - Apil 2000 Page 13
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Step 12 - Determinaticn of the Basin's overll dimensions

Il 40 dcriony (M wethll crruniagns oF Dl ik < i elo T Seailabll spacs

peotechnical Frveshgalons

Tyre 3 eedment contned sabem

Boep 13 = Locabe maslenancs access {de-siting]

rezed o be corstnected

Step 14 - Define the sediment divpesal methed

L] GoolE wilren the calofemenl anes of this secimesnt Dasan

Step 15 - Assess nid fod salely fencing

IF i BdCEENE DR B COrainAcied with i BloDes of sy 371 (H'Y). 5hin Bl Dln mury’ Beb 5 50
106 NGy 80d widsl (han 1K length and s ol 1M SiMikng pond delemmined i B9 5 e

The minimum recommended embankment cres! widih is 2 5m, uniess ushilied by hydrowic/

Whigrng availabie spasoe Jod rol permil corminaction of T idgal seciment Dagin, Then a sralier
Bagin My De USad Dowewed, eidmion conteol and sie fehablfabon Moasres MmOl De
increpasd 1o &0 Speropiists higher standard 1o compeneate. IT s Desir's ssilling pond surface
areafeclurne o less (han Thal eguised in Step 5 than he basin mus? be realed as 8 Type F er

Sotfevat BERSE GBS b G-l LAy ONG-NESCH EXcviion SNl operalag Bom
el Sichss of T Camin. of by ulmmuwmu inga 1 Basin, IF ercaamlion SgupmBn
Polubcin I el Slinpthy i Bl Dein [P 1) B BRI Chagedy Thep BOCRE. PR B0 TR Vusk
Can B Drought o thi @il Of e Dicgin, el [FGM BIng 50 rarspon Bhe silimen] b ks
locabed B (e bop of the embarkrenl Thus & reascrrum 87 (icdeally 100 1V) Bobess famp will

I the ssdement is 10 be removed from the sibe, e & sutable sechment dnying anea should be
e pvsdstis sd@oent o the bamsn, of Bt sl someshene within the basin's michment ares

Trapped sedmenl can be mbed with oneslle sods and buried, of remaved Bom the sie ®
sediment s removed from the sie, $en & shouwd be dessatered prior o deposal Dessalening

Corsington sies e oflen bemed in publicly aocessitis aoéss In mos! cases & B onot
ressonable 0 expec! a paren o quasdian of a child 1o be awase of the safely neis sssocnted
with a neighbounng consirucion sie Thus Bencing of & sediment basn is usually waranisd
minmnmwhmmmwmmntm.m.
o el

B ECA (Auabealates) Wheraicn 1 - Apnl XHO
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St 18 = Dulires the rehabilitaBon requirersnis for the Bakin S0

Thre Erpsnen and Sediment Conred Plen (ESCF) needs o nchude detsss on B ieguansd
CRSOATREAR NG B0l ARG of Thi BRI BAAN BN8d. Such B PRodind Mily Endlaa [
Comeriacn of 1he Euin o & compodent of (he B8e 8 Demanerl §or it Treaiment febworn

On subsdvisions &nd major soad works, onsiruchon sile sedimenl basns oflen nepresent a
mgnificant opporhundy for CoMAMERON INlD sther 8 detenbontetenton esin (Frolio 23],
beoradaniion syslem, welland, or poliulion conismnmend syshem I neal aress, basing associaled
wilh O works B oS CONRlneied within BRacent Propanids whien oy reman urdar 1he
conbigl of Thi Nk &S Eanmarant [ .

Irs Sifree CarcurTrilances i will Do necsssary o peolesd rlwdy comsbrucied penraren (Ruiune)
sarmwater teahment desces rom sechment minson duning e corslnacion phase. With
AppGpnate sne plannng Snd desgn the peolechon of [hess peimane] sormwatsr restren
devices is penesally made easier f the sediment basin is designed with 8 presineatment inkel
pond (Figure 100 The pe-treafment pond can remsin as & cosmnse sedment rap dunng the
mairferance and buldng phases, thus protecing Lhe rewly formed wellard or biorelenton
wystem located withan ihe basin's mmain sefing pond

Contirsd cpoemtion of e sedmen basn duing the Dulding phase of subdvisions [Le
by i speclied manknancs phase) 5 a0 deue for regelinton bstesen th feguision
niahaity Bnd The Ind deslopar o 5 ciie-Ey-Sase basis

Dunng the corminuchon, decommissscning, nehabddation, of reccnatructon of a sedment basn,
lhe basin area including sefing pond, embankment and spilleay, must be considered a
corstncton sie in B on nght Thus, these works ms! comply with roimal Orainsgs, Smoson,
and sedmeni control standards This mears T soproprabe lermpomry secdimend  controd
maares Wil 0o requined downrsiope of The sedment Densin dwring s cormtruclion and
RCCTITHSC

Lipen decommnsnning of o sedmen basin, ol waber and secirard el D nevnoe om [
b pecd b neranll of (e errdackrent (i 8fy) Aryr Buch malensd busd of solid sl b
rapoeid of N @ manner hat will ol Ghedie @n eeoson of polluton hazand

Photo I3 ~ Feimanent sediment basin =~ Photo 24 - Sediment basine converted to
within residential esisle permanent sformeates breabment ponds cn
highveary project

Linader nowmal cimoumstances, a sedvmen] basn musl nol e decommesssaned unbl all ups-siope
sie sishiasion messunes have been mplemented and are appropnately workeng b oonbeoll sodl
ercsscn and sedment nomoff in scccedance with the specfied ESC standsed. This may' neguine
e bsarsin o bex Mully cperatonal during part of the mainienance and operalionad phases

I ae Aftaimaiiog, prrmanent, ouied Bruchon i@ 50 b corminacied phce i sisbinaten of ihe u-

S CRAShIT e, T T ouliel struchune sl fol Be msde ooeratondl i | will advinsily
affect the requiced operation of the sediment basin during the corstruction phase

0 IECA |Australisia) Wersan 1 - Apnl 2N0 Page 15
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN

Srep 17 - Specificaticn of the basin's operationsl procedurss
Sedieerh basing can be cperated as sither “dry” of ‘wel’ basins as descrbed below,

= Dry Baviices gne fres draining basing bl allow waler o commance dicharging from B los-
Sore outhel Syelem ok S0 B4 Wbl el B Basin

& el basns ane designed 1o nelan sedimenl-aden waler for edended paniods alowing
adequite s Tor P grindiasonal seifemant of fing sediment parices. Operation of thess
Basing muy be avsiied Brcugh the uie of chamical Bacculants aally thise Basing e mot
drained untl & wstable waber quakly & Rdaned within the bisin

Typs F and Type D basns must be operabed as wel basns wilh e seittedtreaied waler
decanied fom the basin as soon a5 a sulable waler guality |s achieved. Thus, as soon as
condbions aliow, e basin must be mainisned in sther a dry-bed confition, or with @ waler
Il i greatsn than the op of e sadimanl sborngs 2one.

On each oocasion when & Type F or Type D besin cannod ke de-wabered pricr bo being
suncharged by a folowing raindall evend, the operator must recond such an evenl and repord it bo
b appropriate reguisbory authorfly. Where appropnate. abemathe operating proosdurss may
mesd ba adopled in corsultalion with the regulalory authonly in ordesr fo achiewe oplimam
errAronimisntall prolectaon.

A Typa C Bagn may b oparaled 34 wlhar & Sy Badm of wil Badan; Redvwidoand, whan opaialed &
@ el badin, B seitied waled domi ndl recaiialy naed 0O B decanied from e sattling posd
afer ackapang the desired waler qually. This mears that e waler can b relarad on-sils for
revegetation parposes s dusl conbral.

A Type C basin operating in a wet condiion s il sized in accordance with the design
requirements for @ nomal Typss C basing hosewer, a low-flow drainage systam ks nol necessanly
incorporabed into the basin, tws polentially saving significant constnodion and mEnbenance
Sl

Table & prosides a summary of B attrbules of the various operaboral conditions.

Tabls B - Atnribamss of varcus types of Sedime Bazing

Bgiribwd € dry basl Type € wei basi Typa F and Typa D

3 Typa C dry basin ype Cw n bkt L

:ﬁlmﬂnﬂn Sandy sl Sandy sols ﬂmﬂmm

Critical design Surfaos area of base | Surface area ol base Wolume of ssiing

[T of setfling zone of s=tiling zone zone

Rirsirae walar

vt g Ay sondiion I-.lu:;::‘hln:npur

Baless o wlorm EEhE

Bpwakering Lérw-Bony plpad

sysbem drainage system (riser Pumping Pumgang

PR

Chamical Conily B specifed waler | Owly IF spscred walsr AS neoEssEry, but

Boceulation ity objectives tail | quality objectives Tal | usually requined for
A By ashbisid b5 Ba @achisnd Typs D baging

Tyes F and D basies o

for @ Facimism Sday eysle, hal beng tha fling,

fraatsand and Sscharge of tha basin wilhin & madmum S-day pariod, In 0me ropical regons
ey Eniry ol ba pracicable, and alher & shorber of lohged lime frame may Be mguired. The uss
of & shorber Bme panod uialy requires apphcation of fasd acting coagulants, which may regquirs
@& mupch Fagher degres of emvironmental management companed o gypsem.

Appropdabe coagulalion of sediment Basrd & reguired i1 the conleEnsd wabsr Soes nol achi@a
@ specied waler qualty sardard, ussally SOmgL. In cades where @ goor dischange waler
bty s achieved. 8 Type C basin may nesd ba be cperated as il wat a Typa F or Typa D
b in order 1o satisfy specified waber guality objectives

EHIECA (Ausiralasia) Warsen 1 - Aprl 2090 Page 18
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Certification of Sediment Basin Construction

BASIH IDENTIFICATION CODEMNUMBER: ....... ccccciiiiinamnsisiananes

L T - i o T B R AR e, e e e e AR

Legend: o O ¥ Mok OK Ms Hol applicable

Coratrution:

IEmm Conuderaion fgnnusmant
1 Sedmend basin lomabed n acoordance with approved plans e R

2 Embankmeni malerial compacted in @ocondanos with sgecd calions.

3 Critical bagin and spillewy dimensions and skeaations conbnmed by
ageconairuched sursey ST T

4 Rogered heshoard adiasent esbankm enls and splway conlemed by
Aesenarused wray e

] Placement of reck on chude and upstream Bice of spillvay in
accordance wify desgn detals and standards. e S

L Placement of nock within ereegy dissipation zone downstream of
spilfeay in apcordance with desgn details and standard. e

T Al oiFer sedimend basin requirements in acoordance with design
detsls and Handard=s TITISIERLE]

&8 As-consinsded plan prepared for basin and spilbvay. P ——

INSPECTION OFFICER ......cccvvvvvnamsnriniiaas DATE ....ocvvvivamanns
SIGHATURE Ry g g e e Qe
Gaotachre:al:

Itam Corsichr aian Ansassmant

k] Sitabie matenal used o Tom all sevbaerkments. R
10 Appropriate compacion achiesed in embanirn esnd consiruotion (F sasskEaaEE s

oibrgasnyed b
11 Mo Eressnable coniaimd regarding wabdily o asnabruslion of the
banin and apilway LTS LEEEE]
INBPECTIOHOFRICER ... .c.ccciviiissnaasniaaaas BATE ..cccssssaaaaanss
D IECH (Mastralasia ) WVarsion 1 - Aged 2010 Page 17
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN

’\:
[\

Dascription

A purpose buill dam Jesigned 1o colledt and
pettln sedemend om sedm ent-leden runo®
It wsually consists of a sstng pond, a low-
fiow drairage o manual decant sySem,
and & high-Bow emangenay spdlbway

Punposs

Sedmen! basing genarally periorm bwo
main fnctions: frslly e seitlement of
sediment  particies (e

saned @nd coarse o) froem wabers passing

ihreugh the basn, and secondly the

fip  the fMration of Sne sedissents (a.g. fine
sk and cdayl fom wess passing
Frcugh ihe findion syslem adachesd
1 v v v’ cotian

) the seSemend of Sne-grained pardices
fom those wales relained within Bhe
basin following a shorm event

Lirmitalions

Geenerally used on cabchments greaber Bhan
0. 25ha

The instaliafion of 3 sefiment basin does
nol replase the nesd for sppropriale on-ohs
drainape and erosion coninol sedsures,

Sedmen! basns opefaling in 8 e
drainmg mods [dy basive) hive Emited
contrdl o luchidity, especialy Bt
rediting fom depersies  soils.  unless
chemical rapted

Advaniages

Sedment basins need be desgred and
opealed im 3 manner thal produces nsarn-
dhear waler dischargs (Le. lotal suspended
solids concenialions nol  eoseding

50mgiL], especlally follwing perods of
Fighit raindall.

Hhmmmrdiﬂ'ﬂﬂhmﬂurﬂlum
lurbidity bevsls (el basiee) hat alloss
Hﬁu.'lﬂu-!:ﬂnuitr.lpaln-qdm;-
reduce he acdiogizal
clsiid By uiban senaruction

Even whan a basn iz foll of waler, il can
ofill by effective in the remowal of coars
sediment from any flows passing Bhrough
he basim

Very high caphore rate for  coarme
sadiments.

o b wn afiecthvn condeol oF g seimant

Can be comaried inlo @ pafmarenl witiend
of detention hasin fof ongoing slomwater

managemed  afer completion of the
consfruction phase

Dissdvantages

Chemical dosing of basing can B il 1o
ke,

Basing W Sl and  adpantive 18
rccate i Bhe cormbudion of dranage
B st g

Decommissioned ard backilied sadment
bamns generally airad lower land walues

and are besl inbegrated inio open Space
areas, o the sie's permanent siomeater

maragemisnd Syslem.

Common Prot sms

Cadimeni bDlockapgs of Tree-fow  outlet
systlems (dry Basina].

DeMiciilies in repang the esloe oulel
sysiem  oree  sedmenl  blockage  has
ozermed,

lrpdaquatles room  made  aailible 1o
construct the sadment basin,

Poor acosss availbls 1o mainlan the
B

Poor hpdrmaie design andior corslnaion
of he afmrgEncy spibeay.

Special Requirements

The sedimert tmppng efMicemcy of @
ddimanL bagkn & b incheded by

& redaing he eneegy (eling) of ifow,

* comsbuction basew as cowe
pracicable to the ideal 1007 bength o
width rafic

= Eveideey Bande in th Bow path of wali
ihclgh e dalilhg pond hal ey
ciuta seiondary cumeniy and dead-
Wil aned;

#®  gvoiding wind shear on large basing
thal could ocawse secondary Cuments
and sediment re-sEmpE R

= where praciicable, operating Both wel
and dry barsine in @ manneer thal allows
them 1o fuly dran t=dors the next
sgnifcant infSow evenl, thus allowing
setted sadsmend o ‘cemert bogether
o hes ke of The Basin

Early inlegrafion of the basin imfo the
consiruchon phass is essential.

B condbrucling  aedimant Badnd in
daparang soli WWhara this i unanesidable,
e Badin should ba lned with & noh-
daparine o bealed s, eapecaly the

TIECA (Auriralmsia)

Warsicn 1 - Aged 2010
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN

AR A F LR A
SliaEaEdl Limiaw

Cromriard Now should enler the basin via &
shabilissd chula. It should ot be allosed Lo
causs enoEn down T banks of e
seiling pond,

Medium to Righ velocty piped infiows may
PEGUIFE BN EhEgy dSsipale of el bafle
b B B inloew jisl

imberne bafas may be feguired in ‘dry’
Eagins bo improve the movement of wiler
Hrerough Bhe saling pond

An cutlef bafle o bamier may be reguinred

bo redupe the build-up of sadiment amd misd
aroind B primary outlsl Bber {dry basing),

Gadimerd basing should be fenced o a
prablic satety risk axsts.

L iazamioim

Basing nead bo be lozaled such tha? thay
inbarcapd nanoll from B gl possibles
portion of the disturbed sle

Basns should mol collect POl
gtrerated from off-sils areas.

Mkl b locabed 3 thal construction e
ainlehanos Sooeds i avaiabie
Where practicable, an arsa of level lard

should b avaiable adiecent 1o the basn o
Ao de-watening of edcavaled sadiment.

Froferably located aboss e 1 in 5 year
Scad bevel f lesaEled oh oF ReEr @
watarcaurss Bxadplain
Allow room  betewmsn e toe of e
embarkment and the dosnstream propsrty
b-mrm:;-runmﬁdmm-umyw
spltway oullel, and @l necEssary
mrmﬂlﬂmmrﬂ

Sitn Inspacticn
Check B demensons of the basin,

Check for sfowing arcund, o damage o
i Irikils wnd nillali

Check for damage b the emergenay
spibway and displatement of rocks

Chisck Bve vl of sediment Bulld-up,
Chgck all indemal @l edenil banks for
#rrion

Check the measwes ineduced o control
infor jetting {wist and dry bases)

Cihibekl oo Braal Basld-up o0 inked Soraafi

Cheok for waler passing Teough earh
embarkments that could lead 1o a piping
fadure and bark collipss.

Earth it cleam sod with Emsrson Dlass
21}, 3, 4, or 5, and fres of roobs, woody
wagElntion, rocka and ofher undultable
maleriml, Sod wih Emerson Clas 4
ared § may ol B aultable depanding
on parliche sips dieSribution and degres
of dspeersion. Class XN 1) shoubd only be
wsed wpon  recommendabon  from
gesobechinical spaciaks. This
specificabion may be replaced by am
eydvaleni shandard based o e

wxchurigiabli sedim parcanlage
Fiser pipsc minimum 250w diam sder.

Spileay rockc hard, angular, durable,
wiather resisianl and eeenly graded
rock with 50% by weight larnger Tan e
specified nominal (4. rock sze. Langs
rock should dominete, with sulficest
small ok 1o 61 the woide bbb B
largar rock. The dameter of B |argess
rock sire shoud be no larger than 1.5
imes the nominal ook sze. The
specific grasty should e af least 25,

Geolextis fabrc: hewvp-duly, nesde-
purched, noreoven  filer  doth,
minimum bedim” A24 or equivalent

Corminicticn

Mobwithatending  any  deserglion
W"‘Iil'“ wihin Bhe approead plans of

2% 1o the rabore ond edend of e
specifed works and the physical and
lagal ponlion g ahder which s woks
will b caeried ot This shall nchade
maand of Sdoedd, debenl of deafing,
nature of maberial 1o ba axcirvaled, Iype
ared size of mechanical pland required,
locafion and salabldity of waber supply
krmmmﬂnupuml
ared any offer lke maliers afecting T
consinuction of B workos.

Reder 1o approved plans for ocalion,
dimaniions. ahd coninudion Salais, ¥
there ate quasions or probbems wih
thee locafion, dimendons, oF medsod of
installation, contact the engnesr o
responsibs presle  oficer  for
a5 Ere.

Bafors sarfing Bany ceating or
congdrugdion, sniure all the necessary
materals and comporents are on e
shs 1o avold defays in compleling e
pord onoe works begin

SIECA (Augiralasin)

Wargaen 1 - April 3000
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN

ARAFLURA
SliaEaEdl Limiaw

T.

Install required shorl-larm  sadmant

The area fo be ooversd by the
erbankment,  bomow  pits  and
Priidental woros, iogeibeer with an arsa
mfending beyond the limils of sach for
a detance nol swcssdng S (5)
metres all around s be cleared of al
irees, sonub, Slumips, ools, dead bmber
@nd mnbbish and Seposed of i a
watable mannef, Dalay daanng he
man pond amea unll the smbankment
5 oomipdehe

Eniure @l holes made by grubbing
witin the smbankmenl Todiprind ane
filed with sound material, adequalely
oompached, and findshad Aush with this
nalral surfacs

St frirmcia:

Bafore eonstruchion of the culoff remch
of @ny Aancllry works wilin  the
embankmient focpnnl, &l grass ghoeth
and topsoil must be remosed from the
prea 9o be ocoupled by the
ambankment and mus e deposbed
dsar of this ared Bnd fedenad e
Iopdreitany el complaing  the
e han ke

Excavabe @ cul-ofl tench along the
e e of e aarth Bl il hiborisnl
Cut the Fench fo sable soll maerial,
bul i no case mabor it bess o S00mm
deep. The ou-off Fendy muees eodend
o Boih abuimants 10 al lexs the
dirvalion of he el pips eal, Maos
ha misimum bofiom wids wide snough
o permi operation of excavalion and
oompacton sgupment, but in no oase
ke Than GO0, Maos the sede slopes
of tha inefuch no shespaer Ban 1.1 [HI),

Ensure all waler, loose soil. and rock
are removed fom e brenoch before
backfiling oommences Tha oul-off
Irerash marel by Backiled with falssied
saitbcil ol ®e hpe spechied for the
embankmant. and this o0 must have a
moishre oot and  degres  of
compaction the same as thal specied
foof iPa pnlissid core 0P

Malerial exceabed from the oul-off
trench may be used in construchion of
Ihie embankment proviced il S etk
and # i plazed in B corect Fone
agsurding 1o s dassification

E v e

11,

13,

15,

7.

Soarify aread on which Ml is ie be
placed before placing Hhe &8

Ensure all 41l malenial u=ed bo form the

The Tl maberial musd conbain suMcisn
Eadbure 0 i cin be Femad By hand
by @ Bl wilhoul Gumbling. W waber
can be squesred cul of the ball, it s oo
wed Bor proper compachon. Flace
mpberiad i 150 io 250e SORERoUE
layers over the enane fengih of the
ama and then compad Bk
phacem e of father L

Flace riser pipe culld system, if
spacifed, in appdopriale sequence with
e embankment fling. Refer 1o
separate insallation spacificabons.

Unkisss oiferatse specilled on the
mppFeaed plans. compad e ol 6l
aboud T 1o I wel of apimum s (o
25% modifed o 100% stenderd
0T pacieon

CWhere  bolh  dispershees  @0d e

despersive clrsslied satiril malerials
are avaidable, non~dspersa earih-fl
must be used in the core rona The
mmaining daisiied aaih-1 maleials
st only B used as dnecled by Fosed
ik

Wheene speaiied, ooFrsinact  thie
awbarkmenl e an  seaben 0%
higher dhan the desgn Reighl bo allow
for  smftling: olherwise  nished
dmensons of the embankmen! ater
spreadng of topsod must condoms o
i drawing with & ileance of T5mm
from the specied disermions

. Ensure debris and olther unsulable

bulding wasle i ot placed within the
aah embanoment

. Adber completion of e embankment all

Ioosd uncompaded aanh=-1 mabsral
ah Wi Upslneam  and  doemialienm
Balar mud be remoded peor o
fpreading of topsol.

. Topsol and revegeaieidabiised ol

exposed sarih as Sreded within tha
Eppeed plans.

O IECA [Australasial

Version 1 = April 2010
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN

AR A F LR A
SliaEaEdl Limiaw

Spilisay comstraction:

1. Tha spdtway msusl be eccaraaied @8
shwn on the plana, and the sxcaated
material # cassfed as suilable, must
ba wsed in the smbankment, and i mok
matable ¥ must be deposead of nbo
spil Freaps.

22 Ersure smavaied dmensions allow
sdeguabe bodng-pif such thal e
ol slealions, . b

width, and enlrance and & slopes Tor
thi emargency dplsvay Wil Be

raplace th artie shied

I Whera lirge nock W wied, of Sachice
is dificul, a minimum

mmediately aber platament of e Tler
fabsriz. Place rock 0 Whal it forms @
ders, wall-graded mass of rock with &
mirimes  of wods The  dasined
distribufion of rock roughoul (he madss
iy b cblained by selyction leading af
tha guarry and conboled dumping
during final placeman|.

.

Establish all requined infiow chides and
infet bafles, i specifisd. o enable
wabsr o discharge inbo Bhe basin in a
manner that will not cause sol eroskon
or e re-sspevson of  settied
wisthirnani.

Indtal & wefmard Honage vl e
Podt Wi B ERORE MADET bl sl
Balorer the op of B dediment fanmge
rone (ms speciied on e appioved
plans). Liss al e a TSmm wide post
firmly sef inlo fhe basn Aoor,

. I specibsd, install inbemad sefting pond
baffes.

Ensure the e of thase
baffes is sel level with, or just below,
the slenation of the emergency spillvay
[ L

instal all appropriate measures o
mirimise =afsly risk o on-sile
parsonns and e publc coaused by the
presanoe of the safling pond. Awvoid
slesp,  smoath rEemal

public Becess i Fosly oF D s
consitered o be an unacosptable risk
b thie public

O VECA {Australasa)

Warsen 1 - Aprl 2000
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN
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AR A F LR A
SliaEaEdl Limiaw

Baimenarce of Sadimerd Basin

1. Inspect the sedment basn dunng The
following panods

i Gurng constuction bo determine
whether machinery, faling trees. or
constrection adhily has damaged
any componerts of the ssdment
basn. H damage Fas oooumed,
e il

) Afer sach rumoff evenl. inspect the
ergsion damage o fow eniry and
oot ponls. If demage has ocoared.
mak# tha necassary repars.

] Al least weskly duing fihe

il Prior fo, and immedalely ater,

2. Clean oul eotumulabed sedisent when
B reachiss e marker oanfpost, and
reslone e original Siorage ok
Plece sedenment i a disposal area o, i
appropriats, mix with dry sol on the
mabe

3, Do nol dispose of sadment B &
mannss thal =8 oeals an SOsieh of

poliulion hazared,

4, Check ol vkl pips contecions for
lealks, and repal 8% NeceSsary.

5, Chack all embarkmanls ki axteide
seflament, slumping of e dopes or
piging Babwesn the sondul and the
embankment, make &l neceswary
Fig R

8, Remos wll Fadk ahd o Sebiii Fom
thay bt g riger

7. Subemerged inflow pess must e
rispached ard de-sbed (B requined)
after sach infiow event.

Remowal of Sedimant Besin

1. Vihen grading ard constrection in the
drinage area sbows 2 lsmpoary
sefiment basn i complebed and e
digwbed aeas are  adeguabsly
siabibsesd the basan must be remosesd
of oplherwise incoporsied inlo e
pemanent shomealer dramags
system. In edber case, sedmend should
be csared ard properiy disposed of
and = Gasn area dabdsed.

2 Belore sading any mainbsnancoe work

on the basn or spillaayy, inslal ol
necessary shorl-berm ssdimenl conirol
messures Sownsdream of e sedement
biasn.

i Al waler and sediment must b

and waler in a mannar that will nob
create an erosion of podulion hazard

4 Bring e Sourbesd area 1o 3 proper

grade, then smoocth, compac, and
seablize andior revegetale 3 requined
1o eskablizh @ stalbls land surfacs.

IECA tAustralasia)

Warsion 1 - Apel 2010
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN sty il e

RRE LTSN N TR

APPENDIX D. ESCP CHECKLIST

Daal Freetics Creaies ared Sacdirart Torsiro 5 Praparston o pane

5.10 Erosion & Sediment Control Plan Checklist

LOCATION OF DEVELOPMENT  ........ccoimmmmciinnsnsnnnan canawianina

REVIEWER ......000s asnrrrerrrerserrrnrreereer DVATE covverinnanrrens

Empion Marard Apsesienenl Form completed o tho s, . .ooooinas
Supecviing Docoamirdabion suppled with the ESCP. ... . ...,
mﬂmmm. ...........
Imipachon ahd Tesd Man (TP suppled ™ === ..ococeoes
Lisgind piovised by kentify sl E5C measuns on e pliss S
ESC losfslslion Soguance suppliesd. = @@= 0000 Liaieaiees
InEistalic Suancd & opprofaiats for Thi sio Domaiies. EEE R EER R

fnsiniation Saquence deardy indicates which sediment contral
miEasnEs maesl o iresiadbed prkor I land deturbanos.

1 Sodl et resaits (including soll erodibilty) suppled. SRS
1 Extont of lnd disturtaecs (rckesing ool and Gl aries) tRown

12 Adeouste identficationinrobection of non-dalurbanen aness. ...
12 Prowecied rees ard bufler zones identiied. ™™ L. ...,
14 sppropristestagingof landdeaning. ™00 LLiiieeeees
18 Oneshe wolercourses and rparian rones profecied. ™ LL.o.o.....
18 Existing andior finnl confcasws shown fas required). ™ L........ ;
17 Location of all ESC measures dieary shown.  ooiaeiia..
18 aj ESC measures located within the propeety. ™ ..o
19 Pans signed by sppvopriabe profossienalis)l. 000 .....eee...

1
i
3
il
§
L
7
8
:

S IECA | hapn it | il HTH Pyl 538
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN LAAFURA

LTI TESELN LI

[Baa Practon Eropaicn mad Tacimen ol 5 Frepscabon of plees

Part B: Site assessment

24

@5

28

Conalderatian Anmpsamenl
Oin-aibe waler “walues” and deschange slandsnds (watdr qualily
chigclives) idenpfed.
Scdl Map prowided.

Lscafion af potential dis e Sl kiailifed.

Liscadicn of polentiad acid suifate sois identified

Potantial Iandslipimass mawvamand arsad dariified.

High and axinema ecsion righ angss idenified and prodacisd

Boils of exfrerma pH identified and amsloration specified.

Part C: Site establishment

2

L]

Conakderatlon Aszssamani
Sibe accass polals mited 1o the misimun Necasanry, dhiaily
ideniified on plans, and appropriabe cortrols specifed. 0 0
Drainage coniroly indicabad on tha artnined pad (i neassary )
Site office and car parking ansas idenlifisd ard providad with
pdEguals draindggs, Bodion and asdman] conirpiy

Tachnical rates incldod on kel prachics &bi managemsant
inghading dist, cheasmical, 5il fuel, IiRier and deibris control.

Sipckplie locadions dearly identified and localed sy from
prolecisd vegatation and avardand Niow paths,

Siockples ocatnd M Maid 5 ey from 0D of walsecoursn
barka,

Adequale up-siopa drainage controls (f necessany) and down-
shopo sedimen] controls placed adiacan] 1o siockpiles
Temperary Booass roadeinachs identified, with apgropriaba
drainBgaiancdion Sonlnols 3penhond

Tampony Watercouse Cmssings identifed and probected,

Tomporvy Watercowse Crogsings are appeopriste fof fsh
passage equinsmants.

Minimum non-disturbancs Fong between unsealed aocees
iracics ard the edge of sireams |3 At lsast the width of the
siream (measured at e 1op ol tha bank) ar 30m whichaver i
e R e 4 1

& IECA (arsirakasia] Augesl 2005 Faga 5.8
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN AR A .

SliaEaEdl Limiaw

Bewt Pracics Eropon and Sedmant Corbal % Pregerason ol plary

Part D: Drainage controls

A0

41

432

43

Consideration Asgessment

Consiruction Drainage Plars prapared for aach major shage of
anrimworks.

Al lerponary consbruchon mdds and Scores inechs afdmem on
e Canstruction Drainags Plans.

Temparary draiFags cotlnls dasignad i the sppropriale
standand and Fygraulc AnalyRs proviced,
Hydraubec analysis indcales appeoprialo fow velocilies.

Hydraukc anadysis ndcales appropriale Aow capacty.

Flow froem “cloan” exbernal calchmenis dyverled asoundirough
Sl in @ NoN-prosive Manner.

Internal “dirty” water dramage lines identified and drecied io
sadlimant congrnls

Appropriato drainage controls kocated Immedatoly up-siops of
neighbouring. down-slope residential aroas.

4 AN sile drainage inficee and cutlione points idee it
47 Al waler discharges from She sibe at legal points of dschamge
48 Al water discharges through stabiised cutlets onlo stabie land.
48  Maximum spacdng of droins on long. open soil siopes ks
aporoprigie for tha gradieni and soil type. e L
S0 Appeoprinte Now vplocily conirels (8.9, Check Dami) of scour
controls {o.g- Sl or Emsion Control Adafs) specified. .
51 Caleh Deaing or Flow Diverzion Barsks locaied 81 top of cul and
fill batiars 3
&2  Tompomry Cafch Brains pof indicated on dispersive sols.
£3  Rock Check Dawms nod specified in shalow (1.2, < 500mm doop)
deaing.
54 Wiater fiow b sppropriabely convayed down consinuchid aarh
slopes (o.g. theough Sope Drains or Chedos) i
55 Al Siope Drains and Ciutes have stabilised inlets and outiels.
&6  Appropeisto deninage controls on unsealed roads and Acooss
Eacks i
57 Technical noles reguine aB runcl? Bom nirwly consinacied rools
0 b immaciately connecied o dainage syslem. _
68 Oweriand Now sppropiabedy contraled anwnd Temporarny
Walsoourse Crodsngs. G
& 0k (v mbisnii HAuggeal 20048 Page 5.4
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EROSION & SEDIMENT CONTROL MANAGEMENT PLAN A RAFURA

LTI TESELN LI

Baal Prachce Umson pad Sederant Conbeod QWﬂ'm

Part E: Erosion control

Conaidaration Ammpsamant
Tho arcskon oonind siandard & conssiont with o minlal
SOaNTY, Srraironmantal rek, and clay condienl of axpoesd $oil,
The arceion coantral standard B consisbent vwith tha
MU mEnts of regulasiany authcity
Applicaton rates specifed for muiching.

Speclied mulch MAbESMEOR MeABUMSS Are ApproEriste Tor e
soil slopa [gradient)

Appropiials drainades coniiols indtaled 1o minimise mulch baing
winskepd il tha slopsdsila,

Synihedc {plashc) messh reenloced Erosion Conlrol Blankals
gl spmecified i of adjoend fo suscopdblo witdifo habilols
Ervsleigiindy Shael-biem anddion conlral Mbblufes snasiled (a9
in mvent of constnection delays, pre-storm aciivities)

Tachnical noles ncicals whal additional works ans reguired if
consinaction ocours during e wel season.

Diugd corden] mppinrgs il

Dihurbad ol with an Exchangeabis Sodium Parcantegs (ESP)
gueater than 5% is 1o be eated S0 control soll dispersion.

Conaslderalion Amsaiamani
Viegslalion Management Plan andior Landecaps Man provided.

ity alabifsaliortiphabiFasen plan provided,

K S0 prolbcthng covir of T % apscified on ESCF ar in
e Supporting Docurmesntation.

Apprnpriabs s0il preparation modsunes apacied pice o
revegetation.

Timirg and specification lor any lemg<eary vegetation is
peitwided.

Appilcation of parmanan siy Fevagatation i sppmpriataly
shaged.

Minkmurs speciications ke brgorediopeciapied.

Spsacifications and apphcation rates for 4od sdpssiments
prowided {sod neport).
Spscificaliaons and apphcalion rales Tor dsading, midches and
Frydenulically npplied s0il covers provided,

L-RiS o X PR S Mgt 08 Paga 341
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Bt Pracse Erpion and Sagevagss Somire & Prepriion of gar

Part G: Supplementary sediment controls

T

EF)

e

il

Herm

Az

83

Corsldaration Aggasamaent
Every approprinbe opporiunity hes been taken i fap ssdiment
8 chosh 10 e refinl BOURcHh of Seaion as i prachoales wilhoul
placing sodiment controlls. in locations, wien thay could coums
hydraulic, erosion, or salely isgsves. @ ===0202Z2 0200000 fommmenesss

Epdimnl Iraps placed on pulti readwnys will nol caubl Satoly

....m. ...........
Nﬂ-mlmm;l mwmm

CONNg MasLres

Stroew Bakos ane pgl specified for sediment conbol, unlass

justified by axceplional chcursiances (e.g. a8 a shar-larm

il during the inalallalion of the pamary sedimand trag). Einie s
The ESCP provides sufficient informaon 1o contnal B

Part H: Sediment control “sheet” flow

Consideration B SaERmEnl
Mo spdmprs-lnden walor loaves s sile unimabed,

“Sheet fiow” conind measures (r.g. Buffer Zones, Grassed
Filtar Sirips, amd Sedrmant Fancd) 1ol speciled in ansss of
concentrated fiow.

Grass Filtar Stnps will nol cause waler fo be diverted along the

up-tlope edge of ha Tar alrip.

Tl width off Saaimeinil conbrel Bolor Jomd b BpDrogeile b

tha land siope {gradient).

Goaolaxile Filar Fances are only used o ooniml sedimant

TNt Troim aarth Sinckpies

Saciment Forces:

(&) Locatesd and detaded (|.& with reguinr "refuwmes”) such. thl
rungll will pond unifoamnly oF & fegular intenals alang the
Tarecs

o8 wMﬁmmupmmwwm """"""

(€} Eachi fercn cloarty identified as either “woven” or “non-
woreer” a8 appropriale, alherwise a summary tabhe s
proniched adanlifying the tabie apacibcation lor aach benhoa,

) R Rt o
posL

(e} Tha fence is locaied a2 leas 2m fom baae of Ml glopps, """ """
i} Specilications (design detaits) show adegquate trenching of
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Bl Priecion Eraaion and Sedirrest Cosbiol

5. Praparabsn of plass

Part I: Sediment control “concentrated” flow

£ & £ B B

100

Congidoration
sedmaent control standand specified {L.e. Type 1,
Type 2, or Type I}
Location of all sedimaent contnd measunes cloary shown.

Thee location and operalion of sediment coniral measures will
pol cause safety sswes or looding of ad@acent properfies.
Sirare bale chack dams pof specified for sedimeni control.

Appropriabs sadiment control measunes ang spedfied for all
“Big” @nd "or-grade” ki inkals.

Appropiabe sadiment control measures specified for all feld
{dirop) inkets.

Appeopriabe sediment control measures specified for all ouberts
and pips inksts.

Whasre spacifiod on slormwater ouliets, ond-ol-pipa sodimant
iraps are icated well downstream (e.g. 10 x pipe dia. ) of cutiel,
Typo 2 sodiment traps (o.g. Fock Fider Dams, Sedimant
Tranches, Sadimanl W)

[a} Hane adegquabs up-slope pand ansa.

(b)) Hawe an appropristely sized sedimenl collection pi.

(=) Desigred for an appropriabe sionm fregquency.

Appropriate Acoass i provided o ol ssdiment iraps lor
mainlarance and sodmnl removal.

Approphiate sedimenl conlfol maasures are speciied lof de-
wirlring oparabions speciied (lecknical noles)
Sedimant contrals ane placed within streamns OMLY a8 & ke
resor, and ooly with writlen approval from all appeopriatbe
Reguiatany Authorilkes

Sedimend controls in and amund drainage channels ans
appropiaie for the sapecied flow condiions.

S IECA Aundralasia’)
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! PR BN et B SRl Oy & Propdisess o plista
Part J: Sediment Basins
Ham Considaration Assessmant

101 The ocation and operation of Sediment Basing will not couse
safaty issues o flooding of adjscant propartes.
102 Type of sach Sedimanl Badin i appropasle fof Bhe sod
condiiens. 00 e

0 Seel petng Brd Bl dedipn CakaSaGene provided fof i Secirapnt
Bazng

I Apprapriate cordinetdion specilicatons provided b all basin
: oirae 5 ]

105 Achusl size (incluging all dimersions] of each Sediment Basn,
imcluding spilway, is shosn on tha plans.

108  Sedimeni-ladan wabar B abls 1o Aow 1o o required Dasin
during all stages of aarftworks and 5ol dsbarbanos,

107 Al Sedimend Basins have:
{a} Stable infiow condisions.
(B} Imied baffle (if required)
) Mirirmum 3:1 length io widih, cthensiss baffies instalied
(d} Sultable access for de-sifting and mabrfonsnce, = "0t
[} Sinbilsed emergency spilway and enesgy dissipaber e
(g} Safoly or exchsion fencing (3 required). 00 co.ceeaiias
(h} Operaiing conditions and waler quality standards specified. . __ ., ..

108  Riser pipe outiet systems for “dry” basins:
(o) Anti-Rotation weight spacified.
{g) Dobads for riser pipe fllration system specified. 07T
id) Antl-seepage collars speciied. ™00 TTrrtreeees
106 Approgeiabs monitoning and mantenance requirements for all
Sedwment Basing provided.

110 Basin sizrg, Fydraulc design (spiltway) and embankme
specification cedified by appropriate professionals.

() Raview of spihwary hydraulica.
{b) Geolechnical reveew of smbankment consiruction & stability.
i) EBC spucialist review of basin sslection and design.

& 1ECA, [Musbinlaaia) Aiguil 200% Page 5dd
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Part K: Instream works

13
114
115

118

117
118
118
120

121

122

123

124

125

128

Conalderaticn
All necessary site data (Sofl and Row condilions, siream type,
sibs Socads condtions].
Al Mg aary Ginta and local powiiremant approyvals have Epan
bt niad .
have babin rpducod 10 e minimum practcal romber
Instraam dshurbarcs s limiled 1 the minkmum necassany 53
oomphabs the propassd warks,
Insiream dabarbances have besn appropriately siaged o
minimiss axpoaurs 1o st nunsll and gineam Bows,
Inetneam warks Fires been programmsd for that time of The
yaar that will renimisa cwaeall pobalial envirormmantal harm
(&) arwciding saasanal high Bows:
(B} anvoiding periods of kel fish migration;
[c) avoiding active bird migration periods (RAMSAR wetlands).
inslream siructures are nod locaied on, or odjacent io, unsiable
or highly mobile channel bends.
Corminaciion woria will nod unnscessarily disiurt inglream or
ripadinn yogelalion
Whersver reasonable and practicable, owerbank disturbances
will b limitid b2 only ons Bank.
Sioemwanter nanoff moving townnds the channel from adjacent
arnas will be appropriataly diveried anund soll disturbances.
Whews sicemesabee canmnol be divorind around sodl dislurbances,
winbilisexd bank Chide{s) have been provided o cary
slormwaler down the channed bainks 0o non-svoshae mannor.
Whadavai reasonabhke and pracicatls, dn-waalhar chanmnsl
Nows &re dveried around in-Dank dabrbanies:
(&) dry charra| conditions axpechsd;
(&) B diverslon wsing colferdams and bypass pipes:
(ic) Mow divession wising inatream [Ealalbion Bavmens.
Appropriaty bsmporary erosion control measures (i necossary)
hares Baan proposed.
Syntheds reinforeed avosion condiol blanketsimals hares Dot
beseen mpecified whens there s o potential thread to wildie,
Al reagscnabie and praclicabls meaiianed Pave been |aken 10
By e need T Ream Sodimenl conPol Mesanss within
Nowing Sreams,
Proposed insiream sediment coninol measures ore approphints
foe the axpociod gile aocess ard sinaam Ao conditions.
Approprisin mainnisl de-wabering procodungs and procoss
aroas have boon identified,
Approprigie bed, bank and overbank rehabiltation measunss
Rtk Bban proposadl.

© A (Australana) Reogral 2008
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gl Proczens Croghon s Sedean Gondegl o Prapacaion of pasa

Part L: Site monitoring and maintenance

Harmn Congideration Asseramani
139 Site ingpection prograen supplied

130 Mondoning and Mainienance Program provided for all drairage,
arosion and sadimen] conlrols

131 ‘Wiler quality moniloring program suppiled, including
oconstruction phase Water Duality Objectives (WO0s).

132 Wabar qualkiy moniloring locatiors staliona idanlified

133 Approprinie sadoly ssoes addeessed jor sibe monforing and
data [o.g. waber sampla ) collection.

13 Adequats ESC mainlenance requesmants Rave bean specified
aithaer con tha ESCF or within the Supporiing Documsaniation,

& IECA {husiralasia) Ausgarsi 2008 Page 5.4
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