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Executive Summary

Kalfresh Pty Ltd has commisioned Cardno (Qld) Pty Ltd (Cardno) to provide preliminary civil engineering
advice to support the proposed Scenic Rim Agricultural Industrial Precinct (SRAIP) Development Approval
application to create an agricultural industrial precinct at 6200-6206 Cunningham Highway, Kalbar, Scenic
Rim. The proposed development is referenced as ‘The Scenic Rim Agricultural Industrial Precinct (SRAIP)
and intends to create a formal hub for fresh and frozen food production in an agricultural region 84km south-
west of Brisbane.

This report includes recommendations for the civil works required to create a developable land formation for
the proposed industrial allotments and road corridors. The civil works proposed to facilitate the development
includes bulk earthworks, roadworks, stormwater drainage, stormwater quantity management, stormwater
quality management, water reticulation and sewerage infrastructure.

This report also includes preliminary stormwater calculations in relation to the composting facilities to the west
of the main industrial development.

The preliminary engineering recommendations and design considerations documented by Cardno are
summarised in this report.
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1 Introduction

Kalfresh Pty Ltd has commissioned the services of Cardno (QId) Pty Ltd to prepare preliminary engineering
advice to support the Development Approval application for the proposed Scenic Rim Agricultural Industrial
Precinct (SRAIP) at 6200-6206 Cunningham Highway, Kalbar, 4 km west of Kalbar, and 84km south-west of
Brisbane. This engineering review has been completed based upon the relevant Scenic Rim Regional Council
Planning Scheme Policies and the RPS Plan Ref No. 142489-05M included within Appendix A.

Kalfresh Pty Ltd proposes to create a fully integrated agricultural processing precinct (the SRAIP) at the
existing Kalbar operating base. The SRAIP proposal provides approximately 40 hectares of developable land
for rural industrial infrastructure primarily for the packing and production of high value secondary produce and
the ancillary services and infrastructure required to operate such a precinct. The existing Kalfresh operations
will remain on the site and be expanded to meet market demand.

It is proposed to reconfigure six existing allotments located at 6200-6206 Cunningham Highway, including:

> Lot 2 on SP192221,

> Lot 3 on SP192221,

> Lot 4 on SP192221,

> Lot2 on RP 20974;

> Lot 1 on RP216694; and

> Lot 2 on RP44024.

The six existing allotments subject to this Development Approval application encompass a total site area of
approximately 250 ha. The subject allotments are bounded by the Cunningham Highway to the east,

agricultural lands to the north and south, and a quarry to the west. Figure 1-1 indicates the locality of the
subject allotments.

Figure 1-1 Site Location
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The proposed development area topography is relatively flat with a gradual fall towards the northern boundary
at a grade of circa 1:300 (0.33%). The maximum ground elevation is 84.0m AHD at the southern boundary
whilst the minimum ground elevation is 81.0m AHD at the northern boundary. There is an existing overland
flow path running along the western extents of the proposed development area which will be reconfigured to
cater for the 1% AEP flood event as part of the proposed works. The land towards the rear of the property,
outside of the development footprint and on the opposite side of the overland flow path, rises sharply towards
the western boundary.

Figure 1-2 below provides an overview of the proposed development area.

Figure 1-2 Development Site Area
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2 Civil Works

2.1 Clearing & Site Preparation

The site development area currently consists of agricultural cropping land and the existing Kalfresh production
facilities. The development of this site necessitates that the area is cleared completely of any existing
vegetation including the removal of any unsuitable material identified prior to the commencement of bulk
earthworks and civil works construction.

It is recommended that the early establishment of erosion and sediment control measures is carried out in
conjunction with the commencement of clearing works in order to prevent the discharge of soils from the site
and protect existing downstream infrastructure.

2.2 Earthworks

Bulk earthworks will be completed across the subject site to create a developable land formation in accordance
with Cardno sketch 510357-001-CI-1010. This earthwork operation will include the stripping/ stockpiling of
topsoil and reshaping of land to generally achieve the proposed site levels across the development. In addition,
Cardno have prepared a bulk earthworks engineering set of drawings which are also included in this
application.

Based upon Cardno’s experience within the Scenic Rim region and surrounding areas, coupled with the
elevated site levels, it has been assumed that the site is devoid of acid sulphate soils and contaminated land.

The preliminary earthworks design comprises of filling the site above the 1% AEP flood level. This will require
additional material which is proposed to be obtained from the deepening of the flood diversion channel and
from within on-site borrow pits. Hence, the haulage distance of fill material will be limited to within the existing
allotment boundaries and haulage of material from outside the subject site will be minimal.

The earthworks design based upon the proposed development layout indicates that the earthworks operation
will comprise approximately 400,000m? cut to fill onsite and 314,000m?® of additional fill required which will be
obtained from borrow pits within the subject site (locations indicated on drawing 510357-001-CI-1010).

The proposed earthworks profile has been created with the intent to minimize the amount of fill whilst ensuring
the development can be appropriately serviced by a stormwater drainage network and also be resilient to the
1% AEP flood event.

All earthworks on the site will be carried out in accordance with Level 1 supervision and testing requirements,
with any existing dams and/or unsound materials being removed and replaced under Level 1 supervision.

It is also recommended that prior to the de-commissioning of all sediment basins, all collected silt and
unsuitable material should be removed from the site and the basin area rehabilitated using a high quality of fill
material in order to ensure long-term stability to this area of the site.

The Cardno sketch 510357-001-CI-1010 included in Appendix B of this repot illustrates the proposed cut and
fill zones.

2.3 Erosion & Sediment Control

In accordance with IECA Best Practise Guidelines and Scenic Rim Council standards, it is proposed that in
conjunction with the Operational Works Application phase of development a detailed Soil Erosion and
Sediment Control Plan will be prepared in order to address the specific measures to be implemented manage
erosion onsite and limit sediment discharge offsite. During the construction phase, the Contractor is to have
a certified erosion and sediment control plan on site at all times.

General measures to be implemented during the construction phase in order to prevent the erosion of sediment
from the site are as follows:

e Contractor to achieve temporary, interim or permanent ground cover to disturbed earthworks
areas as soon as practicable;

e Sediment filter fencing is to be located at the downstream end of all open earthworks to
remove sediment from overland flow prior to discharging off site;

e Truck shake down areas shall be provided to remove any loose materials from vehicles prior
to departure from the site;
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e All sediment control structures must be maintained in an effective operational condition.
These structures must not be allowed to accumulate sediment volumes in excess of forty
percent of the sediment storage design capacity;

o If topsoil will be stripped and stockpiled, perimeter silt fences are to be installed around the
stockpile areas to prevent the material discharging from the site;

e All sediment control structures are to be supplied and installed in accordance with Scenic
Rim Regional Council planning scheme policies and IECA Best Practice Guidelines; and

e A sediment pond is to be constructed to suit the construction site profile and sized
appropriately to capture the require volume of sediment laden runoff.

2.4 Roadworks

An internal road network will be created in order to provide access to each of the proposed industrial allotments
and access and egress from the overall development. The proposed road profile consists of a 22m wide
Industrial Collector Street in accordance with Scenic Rim Regional Council standard drawing No. R-09.

The main collector street traverses the centre of the site with a cul-de-sac provided at the south-west of the
alignment to facilitate turning movements. This layout provides access to each lot whilst ensuring sufficient
manoeuvrability for Class 10 (B-double) trucks within the industrial estate.

Provision for a future road connection towards the north-west of the site has also been facilitated within the
layout. The proposed road will traverse the waterway channel via a weir structure. The design intention of the
weir is to (a) allow safe crossing of the overland flow channel by vehicles accessing the north-west of the
subject site, and (b) act as a flood mitigation device which restricts regional flows within the channel below the
10% AEP level. The weir will be constructed with 4 x 1200(W) x 300(H) RCBC culverts. These will be set at
the IL of the waterway diversion channel to allow low flows within the channel to free-drain. A section of the
weir is provided on Cardno sketch 510357-001-CI-1300.

Access to the development will be provided by a new intersection onto the Cunningham Highway located circa
460 m to the north-east of the existing access point. The intersection layout and geometry will be designed to
TMR standards and will accommodate Class 10 (B-double) vehicles. A right-turning lane will be provided on
the Cunningham Highway for vehicles entering the site. Within the site, no direct lot access will be permitted
within 50 metres of the new Cunningham Highway intersection.

The 3 No. existing access points on to the Cunningham Highway currently utilised by Kalfresh will be
decommissioned. The proposed access arrangement will provide significant road safety benefits to the
surrounding road network.

The vertical geometry of all roads shall comply with the requirements of the Scenic Rim Regional Council
Planning Scheme Policy 1: Infrastructure Design including limiting the minimum grade of the Collector Street
to 0.5%.

2.5 Stormwater Quantity Management

The stormwater quantity management strategies and outcomes for the proposed development are outlined by
the Scenic Rim Agricultural Industrial Precinct Integrated Water Management Plan, included under Appendix
L of the submission.

The objective of the stormwater management plan is to ensure that the effect of delivering the proposed
development achieves a no worsening of post-development runoff compared to the runoff experience pre-
development.

It has been identified that the subject site is located at the confluence of 2 No. existing stormwater catchments
denoted RP1 & RP2 illustrated in Figure 2-1 below. Under existing conditions RP1 and RP2 are diverted
around the existing Kalfresh facilities before discharging to Warrill Creek to the north east of the site via a
serious of local watercourses.

In order to achieve no worsening of stormwater discharge it is proposed that stormwater detention basins will
be provided at the low point of each developed catchment to restrict runoff prior to outfall. The Integrated
Water Management Plan outlines that the proposed strategy to achieve no-worsening of pre-development
runoff is to attenuate the runoff within each development catchment in a detention basin. The detention basins
have been sized such that overall post-development peak flows discharging from the site are limited to or are
less than the pre-development flows.
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Figure 2-1 Pre-Development Catchment Layout

All stormwater runoff within the site catchment shall be captured and directed into the stormwater detention
basins via a conventional piped drainage network where a basin shall be constructed in accordance with the
findings of the Integrated Water Management Plan.

The findings of the stormwater management plan recommend that the detention basins are constructed in
accordance with the parameters outlined below:
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Table 2-1 Proposed Detention Basin Properties

Discharge .
Basin ID Pipe Peak Basin Spillway Peak basin Spillway éﬁﬁ;%’grzzz

Diameter Stage (m) Level (m) storage (m?) Width (m) (m?)

(m)
B2 0.225 141 1.4 835 5 873
B3 0.225 1.43 14 852 5 880
B4 0.225 1.35 1.3 776 5 824
B5 0.225 1.44 1.3 862 5 889
B6 0.225 1.90 1.8 1343 5 1,139
B7 0.225 121 1.2 663 5 776
B8 0.225 1.15 1.1 617 5 776
B9 0.225 1.19 1.2 646 5 776
B10 0.225 1.06 0.9 545 5 684
B11 0.225 1.52 1.4 6,759 7 5,184
B12 0.225 1.49 14 903 5 924
B12 0.225 1.54 1.2 953 5 940

The low flow pipes and high level spillway will be shall be provided with a maintenance access path. The low
flow pipes will be set at the base of each detention basin allowing each basin to empty completely following a
storm event. To ensure compliance with the Water Plan (Moreton) 2007 all basins will discharge down
completely with no retention storage provided.

The conceptual stormwater drainage layout which includes the developed catchment areas has been provided
for information only and is illustrated in Cardno sketch 510357-001-CI-1300 included in Appendix B of this
report.

2.6 Stormwater Quality Management

The stormwater quality management strategies and outcomes for the proposed development are outlined by
the Scenic Rim Agricultural Industrial Precinct Integrated Water Management Plan, included under Appendix
L of the submission.

A stormwater management strategy has been prepared outlining the water treatment measures required to be
implemented in order to treat stormwater runoff from the development and achieve the stormwater quality
objectives required by State and Council Planning Policies.

The proposed stormwater management strategy comprises the construction of bio-retention systems to treat
stormwater runoff so that the overall pollutant load reduction meets the individual pollutant load reduction
target. Each allotment will be treated on an individual basis via a bio-retention system installed prior to the
discharge point of each lot. The internal road network will be treated via the provision of a bio-retention system
located within the detention basin at the north of the site.

MUSIC modelling has been completed for the internal road network in order to verify that the proposed
treatment trains and bio-retention basin parameters will achieve the required water quality objectives. Table 1-
1 below outlined the proposed bio-retention basin properties.
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Table 2-2 Proposed Bio-Retention Basin Properties

Extended Detention Depth (m) 0.5
Saturated Hydraulic Conductivity (mm/hr) 200
Filter Depth (m) 0.4
Filter Area (m?) 80
TN Content of Filter Media (mg/kg) 400
Orthophosphate Content of Filter Media (mg/kg) 30

Further details of the MUSIC model are provided in the Integrated Water Management Plan report.

2.7 Sewerage Reticulation

An internal sewerage network is to be constructed from NuSewer (PE) in accordance with the provisions of
the SEQ Code. Where possible all allotments within the development have been graded such that they may
be serviced by sewer located within the road reserve at the front of the allotments.

It is proposed the wastewater flows generated within the proposed development will be discharged to the on-
site wastewater treatment plant (WWTP). Details of the on-site wastewater treatment plant are provided in
Precise Environmental’s ‘Onsite Wastewater Management Report’ which is included in this application under
separate cover. The WWTP has been designed to accommodate 200 kL of wastewater flows and will treat
sewerage to a Class A standard as per Queensland Water Recycling Guidelines (EPA 2005) and the Public
Health Regulation 2005 (QLD). Treated sewerage will then be piped to the proposed irrigation area to the
north-west of the industrial precinct.

The development will have a maximum of 800 staff working for the industry supplying and distributing
vegetables. Sewerage generation estimates were based on the ‘QLD Department of Energy and Water Supply
— Planning Guidelines for Water Supply and Sewerage April 2010 - Chapter 6 amended March 2014: Table A
— Indicative average demands/flows from commercial/institutional developments (litres/day)’. This guidelines
states that the sewage generation rate is 25 to 45 L/d per staff member. Based on maximum rate, the average
dry weather flow (ADWF) is 45 x 800 = 36,000 L/d = 0.42 L/s.

As such it has been determined that the proposed development can be entirely serviced via an internal
reticulation of 160mm diameter NuSewer PE pipework.

The proposed development will operate self-sufficiently in relation to sewerage reticulation, treatment and
disposal. Therefore, no agreement or planning approval will be sought from Queensland Urban Utilities.

The conceptual sewer reticulation layout has been provided for information only and is illustrated in Cardno
sketch 510357-001-CI-1500 included in Appendix B.

2.8 Water Reticulation

It is proposed that the development will be serviced by two watermains, consisting of:
e A conventional potable pressure water reticulation system treated to drinking standard; and
e Arecycled watermain network for industrial and/or processing uses.

It is proposed that the internal water reticulation will be supplied by existing bores on the site. Kalfresh are
currently in discussions with Department of Natural Resources, Mines and Energy in relation to securing
alternative high priority water sources. Cardno understands that negotiations are in place between Kalfresh
and SEQ Water in relation to water allocation from the Warrill Creek.

An estimate of the anticipated water use of the SRIAP has been provided in a separate ‘Water Use Estimate’
technical memorandum which has been included under separate cover, reference: Appendix | within the
submission.

Ultimately, it is intended that the proposed development will operate self-sufficiently in relation to potable water.
Therefore, no agreement or planning approval will be sought from Queensland Urban Utilities.

The conceptual water reticulation layout has been provided for information only and is illustrated in Cardno
sketch 510309-002-CI-1500 included in Appendix B.
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2.9 Composting Pad

Cardno have undertaken preliminary stormwater calculations in order to size the leachate ponds and
stormwater basins required to capture runoff from the compost pads.

An overview of the stormwater calculations and a concept stage functional layout plan for the compost pad
area are provided in Appendix C of this report.
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3 Conclusion

From the investigations carried out it is considered that this site is can be serviced by the proposed internal
infrastructure and that the site may be suitably engineered in accordance with the relevant Scenic Rim
Regional Council and Queensland State Government Planning Scheme policies, standards and guidelines to
achieve the proposed development detailed by the RPS Plan of Subdivision.

Cardno therefore consider that the site is suitable for development in accordance with the proposed
Development Approval application.
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Preliminary Sizing Notes Designed . Travis Williams
Date ,19-12:2018 Sheet....1..of..2.....

Scope:

Software

Rainfall data

Hortons losses
(Infiltration losses

Evaporation
Losses

Storage Losses

Critical Storm Se

1. Size aretention basin to cater for a stormwater runoff from disturbed areas, generated by a storm event up to and
including a 24hour storm event with and average recurrence interval of one-in-ten year.

2. Weir design of Q50 during a 24-hour storm period;

3. Comply with Queensland Government “Model operating conditions ERA 53(a) — organic material processing by
composting”

4. Catchment area to be impervious to prevent groundwater contamination.

12D Model V14 using the ILSAX runoff method and Hortons Losses

Rainfall data obtained from Bureau of Meteorology using the ARR 2019
AR2019 Temporal patterns = “East Coast north”

Hortons losses applied to the previous percentage of the catchment
Green highlighted values used for the standard basin and the yellow highlighted values used for the composting basins.

Table 1: Hortons Losses

A-High infill Sand Gravel 250 25 2 0 100 150
B-Mod Well Drained 200 13 2 0 75 100
D-Very Slow-Clays 75 3 2 0 38 50

Sourced: ARR 2019

1. Type A - low runoff potential, high infiltration rates (consists of sand and gravel)

2. Type B - moderate infiltration rates and moderately well-drained

3. Type C - slow infiltration rates (may have layers that impede downward movement of water)

4. Type D - high runoff potential, very slow infiltration rates (consists of clays with a permanent high-water table and a
high swelling potential)

Over the 24hour period no allowance has been made for evaporation losses. This will act as a factor of safety for this
level of design.

Both Impervious and pervious portions of the catchments have storage losses applied.
This is the amount of rainfall depth in mm removed from the start of the rainfall pattern.
o Impervious depress storage applied = 2mm
e Pervious depress storage applied = 10mm

ection
Following mythology was adopted for working out the critical duration and temporal pattern for a particular catchment
and event.
1. Assess all durations and temporal patterns in the hydrologic model;
2. For each duration, select the temporal pattern which produces the median peak flow; then
3. Select the duration (and temporal pattern) which produces the maximum peak flows across the system and
adopt this combination as the critical duration and temporal pattern.
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PROJECT Composting Dam PROJECT NO..2103:57-007 ...
Preliminary Sizing Notes Designed .. Travis Williams
Date 19-12-2019 Sheet.....2..of...2......
Results Table 2: Catchment
DAM ID Catchment Area Fraction Time of Conc. Critical Storm
(ha) Impervious (%) (min) (AEP_Storm ID_Duration)

1 5.466 0.9 5 10 _5377_1440

2.5302_1440

2 2.302 0.9 5 10 _5377_1440

2_5302_1440

3 1.867 0.9 5 10_5377_1440

2.5302_1440

4 1.408 0.9 5 10_5377_1440

253021440

Table 3: Dam Properties for 10% AEP

DAM Volume Full Capacity with Initial sizing Weir Sizing
ID Required (m?3) Freeboard (m?3)
1 7,849 9,781 1.6m Deep with lin4 batters | 1m wide x 0.3m deep

Top size = 140 x 50m
Base size =127.2 x 37.2m
2 3,306 4,321 1.8m Deep with 1ind batters | 1m wide x 0.3m deep
Top size = 62 x 50m
Base size = 47.6 x 35.6m
3 2,611 3,598 1.3m Deep with-1ind batters | 1m wide x 0.3m deep
Top size =57.5x 57.5m
Base size =47.1 x 57.5m
4 2,023 2,827 1.3m Deep with-1in4 batters | 1m wide x 0.3m deep
Top size =51.5x51.5m
Base size =4.1 x41.1m

Notes:

Calculations assume that dam is empty at the start of each 10% AEP event.
300mm Freeboard adopted.

Weir to be resized if full Capacity is reduced.

The sizes shown above are indicative only and are subject to change.

This document is intended as supporting information only.

SR A
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1 Introduction

This concept Erosion and Sediment Control Plan (ESCP) has been prepared on behalf of Kalfresh for the
site setup, clearing works, bulk earthworks and site stabilisation to be undertaken as part of the Scenic Rim
Agricultural Industrial Precinct (SRAIP) development at Kalbar, Queensland (the subject site).

The concept erosion and sediment control strategy developed for this project has been divided into the
following three construction phases as listed below;

Phase 1 — Clearing and grubbing of the site;
Phase 2 — Bulk earthworks on site; and
Phase 3 — Stabilisation of the site.

The aim of this management plan is to provide policies, performance criteria and procedures to minimise the
impact of the proposed vegetation clearing and earthworks on the physical and social environment. In
particular, the ESC provides monitoring and reporting mechanisms whereby the performance of the works
can be measured and that agreed corrective actions are implemented in a timely manner if problems occur.

This ESCP has been prepared with reference to the International Erosion Control Associated (IECA)
Australasia ‘Best Practice Erosion and Sediment Control (November 2008)’ guidelines, and current local
government erosion and sediment control standards and best practice engineering and environmental
management.

The measures detailed in the ESCP represent the minimum standards of erosion and sediment control, and
dispersive soil management for both the clearing and earthworks phases. All measures are to be
supplemented with monitoring and maintenance on site. Additional controls or modifications to work
practices may be required to suit the site conditions or construction sequencing as identified through on-site
monitoring. While this report provides guidance measures to suit the clearing and earthworks proposed on
site, the Contractor is to prepare and maintain ESC plans, in accordance with the IECA guidelines, based
upon their chosen methodology and prevailing site conditions. These plans shall be RPEQ / CPESC certified
in accordance with local government requirements and kept on site at all times. Plans should be available for
inspection in the event of an audit by environmental authorities.

5103/57-008 | 20 February 2020 | Commercial in Confidence 1
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2 Existing and Proposed Scope

2.1 Existing Site Description

The SRAIP is located at 6206 Cunningham Highway, Kalbar, Queensland, within the Scenic Rim region,
approximately 46km South of Ipswich. Figure 2-1 below present the location of the site.

The site is approximately 250ha of active farmland, with a proposed work extent of approximately 60.6ha as
part of this project. Currently the site includes a processing facility and an existing overland flow path
bounding the North West extent of proposed works. The existing overland flow path falls toward the North,
eventually contributing to Warrill Creek.

2
RPE92134

16
RP20098

Figure 2-1 Locality Plan (Source: Nearmap)

Refer Cardno drawings included in Appendix A for Cardno engineering plans.
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2.2 Scope of Works

This concept ESCP is limited to the clearing works, bulk earthworks and site stabilisation works as part of the
interim use works within the SRAIP. The scope of this plan includes activities such as:

Developing a management strategy for erosion and sediment control and site drainage for the site; and

Providing a management strategy for water treatment and discharge from site during this interim use
phase.

Detailed engineering plans can be found included in Appendix A.
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3 Performance Criteria

The performance criteria for the erosion and sediment control strategy to be implemented into the
earthworks phase of the project is outlined in the ‘State Planning Policy July 2017’ prepared by the
Department of Infrastructure, Local Government and Planning (DILGP). These criteria as outlined in Part G
Appendix 2 of the State Planning Policy are summarised in the following tables.

Table 3-1 Part 1 — Construction Phase — Stormwater Management Design Objectives

=

Drainage Control Manage stormwater flows around or through areas of exposed soil to avoid contamination.

Manage sheet flows in order to avoid or minimize the generation of rill or gully erosion.

3. Provide stable concentrated flow paths to achieve the construction phase stormwater
management design objectives for temporary drainage works (part 2).

4. Provide emergency spillways for sediment basins to achieve the construction phase
stormwater management design objectives for emergency spillways on temporary
sediment basins (part 3).

Erosion Control 1. Stage clearing and construction works to minimize the area of exposed soil at any one
time.

Effectively cover or stabilize exposed soils prior to predicted rainfall.

3. Prior to completion of works for the development, and prior the removal of sediment
controls, all site surfaces must be effectively stabilized using methods which will achieve
effective short-term stabilisation.

Sediment Control 1. Direct runoff from exposed site soils to sediment controls that are appropriate to the extent
of disturbance and level of erosion risk.

2. All exposed areas greater than 2500 m? must be provided with sediment controls which
are designed, implemented and maintained to a standard which would be achieved at
least 80% of the average annual runoff volume of the contributing catchment treated (i.e.
80% hydrological effectiveness) to 50mg/L Total Suspended Solids (TSS) or less, and pH
in the range (6.5-8.5).

Litter, 1. Remove gross pollutants and litter.

hygrotcharbons Avoid the release of oil or visible sheen to released waters.

and other

contaminants 3. Dispose of waste containing contaminants at authorized facilities.

Waterway 1. Where measures are required to meet post-construction waterway stability objectives
Stability and (specified in table B, Appendix 2 (State Planning Policy, 2017)), these are either installed
Flood Flow prior to land disturbance and are integrated with erosion and sediment controls, or
Management equivalent alternative measures are implemented during construction.

2. Earthworks and the implementation of erosion and sediment controls are undertaken in
ways which ensure flooding characteristics (including stormwater quantity characteristics)
external to the development site are not worsened during construction for all events up to
and including the 1 in 100 year ARI (1% AEP).
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Table 3-2 Part 2 — Construction Phase — Stormwater Management Design Objectives for Temporary Drainage Works
Temporary Drainage Works Anticipated Operation Design Life and
Minimum Design Storm Event
< 12 Months 12 - 24 Months > 24 Months
Drainage Structure 1in 2 year ARI 1lin 5 year ARI 1in 10 year ARI
39% AEP 18% AEP 10% AEP
Where located immediately up-slope of
an occupied property that would be 1in 10 year ARI
adversely affected by the failure or 10% AEP
overtopping of the structure.
Culvert Crossing 1in 1 year ARI
63% AEP
Table 3-3 Part 3 — Construction Phase — Stormwater Management Design Objectives for Emergency Spillways on Temporary

Sediment Basins

Drainage Works Anticipated Operation Design Life and

Minimum Design Storm Event

< 3 Months 3-12 Months > 12 Months
Emergency Spillway on Temporary 1in 10 year ARI 1in 20 year ARI 1in 50 year ARI
Sediment Basins 10% AEP 5% AEP 2% AEP

Based on the above information, the release criteria for controlled runoff events or pumped discharges from
the construction site is to be as shown below in Table 3-4.

Table 3-4 Discharge Performance Criteria
Waste No release of waste or litter
Coarse Sediment No release of coarse sediment
Turbidity Discharge turbidity (NTU) value shall be less than 50 NTU and/or no greater

than 10% above receiving waters immediately downstream of discharge.

Hydrocarbons, Tannins & Paint  No visible trace

Suspended Solids Discharges shall be < 50 mg/L TSS, or equivalent turbidity as determined by
laboratory analysis by correlating turbidity with the suspended solids limit.

pH 6.5 - 8.5, except where and to the extent that, the natural receiving waters lie
outside this range.
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For the management of sediment basins, the following measures should be undertaken:

Testing of pH, Total Suspended Solids (TSS) and Turbidity within any temporary sediment basins is to
occur prior to any controlled discharges from the site. If the pH or TSS / Turbidity readings are outside the
allowable release criteria outlined in Table 3-4, then further dosing with an appropriate approved
coagulant and / or flocculant is required until acceptable levels are reached.

It is recommended that the Contractor undertake appropriate sampling and testing of the on-site soils to
establish a site-specific correlation between TSS concentrations and Turbidity readings. This information
would then be used to identify a Turbidity reading that correlates to a TSS concentration equivalent to the
allowable release criteria of 50 mg/L. This will assist in the management of the on-site sediment basins by
allowing the Contractor to utilise a Turbidity meter to determine when the runoff retained within the basins
reaches the allowable release criteria. Sampling and testing for TSS must still be undertaken during de-
watering activities to confirm the allowable TSS concentrations are being achieved.

Prior to the commencement of construction, to improve the efficiency and effectiveness of the flocculation
process, it is recommended that the Contractor undertake trial testing to determine appropriate flocculant
and / or coagulant types, and dosing rates for the on-site soils. This generally involves conducting soil jar
tests of the on-site soils. For the characteristics of various flocculating agents refer to Table 1 in the
‘Chemical Coagulants and Flocculants’ fact sheet by IECA, obtainable from the IECA website under the
Best Practice Erosion and Sediment Control ‘Appendix B - Revision June 2018’ section. For details on the
soil jar testing procedure, refer to Section 5 of the fact sheet mentioned above.

Managing the flocculation of the sediment basins should be undertaken using automated dosing systems
such as rainfall or flow activated flocking systems. This will allow maximum time for flocculation to occur
to assist in reducing the runoff holding times. The effectiveness of the flocculant will determine the actual
runoff holding times for each basin. The detailed methods for flocculation and types of flocculants to be
used are to be confirmed by the Contractor.

Managing the flocculation of sediment basins using automated dosing systems such as rainfall or flow
activated flocking systems may also improve the devices’ effectiveness in higher than design storm
rainfall events.

Testing of the pH, Turbidity and Dissolved Oxygen (DO) of the receiving waters upstream and
downstream of the subject is also recommended to assist in identifying if any uncontrolled discharges
may be occurring from the site.
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4 Available Management Practices

The IECA guidelines outline numerous best practice drainage control, erosion and sediment control
measures that are available to assist with minimising sediment transportation from construction sites.

The tables below outline some of the commonly used control measures considered appropriate for use
during the construction phase of the proposed development.

Table 4-1 Drainage Control Measures
Technique Typical Use ‘
Catch Drain To collect and divert sheet flows across a slope or around disturbed / exposed
areas.
Flow Diversion Bank / Bund To divert flows when in-situ soils are dispersive or highly erodible.
Batter Chutes To convey concentrated flows down steep slopes.
Level Spreaders To convert minor concentrated flows back to sheet flows.
Table 4-2 Velocity Control Measures
Technique Typical Use ‘
Rock Check Dams Generally used in drains at least 500mm deep, with longitudinal grades of up to

10%. Recommended for locations where it is anticipated that rocks will be
removed once suitable grass cover has been established.

Sandbag Check Dam Recommended for drains less than 500mm deep, with longitudinal grades of up
to 10%.
Chute and Channel Linings Recommended for steep channels where more appropriate to line channel rather

than trying to reduce flow velocity. Possible lining materials include grass or turf,
rock, erosion control matting or geo-synthetic lining. Allowable flow velocities will
dictate the type of lining material that is most appropriate.

Table 4-3 Erosion Control Measures
Technique Typical Use ‘
Erosion Control Blankets For the temporary control of raindrop impact erosion on earth embankments not

exposed to concentrated flows.

Light Mulching For the control of raindrop impact erosion of exposed soils. Suitable for flat or mildly
sloping surfaces. Requires appropriate anchoring when placed on steeper slopes.
Can assist with seed germination on newly seeded soils. Types of light mulching
include hydromulching, temporary seeding and brush mulch.

Heavy Mulching For the stabilisation of exposed soils that are expected to remain non-vegetated for
medium to long periods. Can assist with weed suppression in non-vegetated areas.
Types of heavy mulching include bank or woodchip mulch, compost blanket and
rock mulch.

Revegetation For temporary or permanent stabilisation of exposed soils. Methods include turfing,
landscaping and temporary seeding.

~
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Table 4-4 Sediment Control Measures
Technique Typical Use ‘
High Efficiency Sediment Type 1 sediment trap when suitably sized. Best suited to fine grained, poor
(HES) Basin — Type Aor B settling or dispersive soils. Can provide turbidity control when appropriately
managed.
Sediment Fence Type 3 sediment trap. Suitable for all soil types. Two types of sediment fencing

material are available; woven fabric or non-woven composite fabric. Non-woven
composite fabric type preferred material for fencing adjacent to critical habitats.
Not suitable for concentrated flows.

U-Shaped Sediment Trap Type 3 sediment trap when suitably sized. Suitable for treatment of concentrated
flows. Sediment fencing oriented in a U shape with weir.

Filter Sock Type 2 sediment trap. Suitable for all soil types.

Sediment Trench Type 2 or 3 sediment trap when suitably sized. Appropriate for use in long

narrow spaces such as at the base of fill batters where space is limited between
the toe of batter and property boundary.

Rock Filter Dam Type 1, 2 or 3 sediment trap when suitably sized. Can be used where there is
sufficient space to construct a rock embankment. Primary filter medium is either
filter cloth or aggregate. Filter cloth primary filters used where removal of fine
grained sediment is critical, however on-going performance is dependent on
regular de-silting and replacement of fabric. Aggregate filters are generally used
in long-term sediment traps as this type of device is less difficult to de-silt

regularly.
Sediment Weir Type 2 or 3 sediment trap when suitably sized. Can be used as an alternative to
a rock filter dam where space is limited.
Construction Entry / Exit Three main types include rock pad areas, vibration grids and wash bays. Rock
Points pad areas are suitable for all soil types. Vibration grids are best suited to sandy

soils. For construction near fragile environments, when turbidity control is an
issue, or when working with highly cohesive clays then a wash bay is considered
the most appropriate.

Control measures other than those techniques listed above may also be appropriate for use within the
construction site. Refer to Section 4 of the IECA ‘Best Practice Erosion and Sediment Control (November
2008)’ guidelines for comprehensive lists of available drainage control, velocity control, erosion control and
sediment control techniques, including the recommended usage of the various measures.
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5 Erosion Hazard Assessment

The site setup, clearing works and bulk earthworks to be carried out on the subject site have the potential to
increase the level of sediment laden runoff discharging from the site for the duration of the construction
phase. Based on this, the following erosion hazard and risk assessments have been undertaken to
determine the on-site drainage, erosion and sediment control standards to be adopted for the proposed
development of the site.

51 Erosion Hazard Assessment

The Erosion Hazard Assessment Form outlined in Table F4 in Appendix F of the IECA guidelines has been
adopted for the assessment of the subject site.

Based on the various controlling factors outlined in the hazard assessment, the total score for the
assessment of the subject site was 36. As the erosion hazard score for the subject site was greater than the
critical score of 17, the following erosion and sediment control plan has been prepared for the proposed
development works. A copy of the Erosion Hazard Assessment has been included in Appendix D of this
report.

5.2 Drainage Control Standard

The anticipated construction period for the proposed works, where there is likely to be areas of exposed
erodible ground, is expected to be less than 12 months. This period would need to be confirmed prior to the
commencement of construction in order to confirm the control standards adopted. Based on a construction
period of less than 12 months, a minimum drainage design standard of a 1 in 2-year average recurrence
interval (ARI) event should be adopted for any long-term temporary drainage control devices as
recommended in Table 4.3.1 — Drainage Design Standard for Temporary Drainage Works of the IECA
guidelines and Table 3-2 of this report.

For identified dispersive soils areas, flow diversion bunds / banks should be adopted over cut in catch drains.
Where cut in drains are necessary within dispersive soil areas, these catch drains should be adequately
lined with a minimum of 150mm of non-dispersive material prior to the installation of other temporary channel
linings or check dams.

5.2.1 Clean Water Diversion Drains

For the areas of the works where runoff from external catchments has the potential to enter the disturbed
areas of the subject site, it is recommended that where practical stabilised diversion drains / bunds be
provided to divert the ‘clean’ upslope runoff around the proposed disturbed areas, and direct these flows
towards existing stable flow paths. Based on the anticipated construction period, the clean water diversion
drains should be designed to convey the minimum 2-year ARI peak flows of the contributing external local
catchments.

5.2.2 Dirty water Catch Drains

Dirty water catch drains are proposed to be utilised to assist with conveying runoff from the disturbed areas
of the site to the proposed sediment control devices, and to assist with managing the maximum length of
non-vegetated slopes within these disturbed areas.

As the catch drains are anticipated to be earth lined during initial works, the design criteria for these types of
drains is generally to limit channel velocities to 1 m/s, where the catch drains having resultant velocities of
greater than 0.6 m/s having check dams installed. For catch drains with resultant velocities greater than 1
m/s, in situations where the longitudinal grade of the catch drain exceeds 10%, or in identified dispersive soll
areas, it is considered more appropriate to increase the effective scour resistance of the drain. This can be
achieved through the placement of a suitable channel liner such as rock, erosion control mats or
hydraulically applied erosion control methods suitable for concentrated flow areas.

A Manning’s ‘n’ roughness coefficient of 0.02 to 0.06 may be adopted for the earth lined catch drains based
on the drain condition descriptions outlined in Table 5 of the Catch Drain Factsheets in Book 4 of the IECA
(2008) guidelines.
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5.3 Erosion Risk Based on Average Monthly Rainfall Depth
As outlined above, the works period for the SRAIP bulk earthworks is anticipated to be less than 12 months.

From Table 4.4.6 — Average Monthly Rainfall Depth (mm) for Queensland Towns of the IECA guidelines, the
average monthly rainfall depth for the nearby city of Ipswich is shown to range from 31mm to 125mm for the
January to December period. Based on Table 4.4.5 — Erosion Risk Rating Based on Average Monthly
Rainfall Depth of the IECA guidelines, the subject site is estimated to have a ‘low’ to ‘high’ erosion risk rating.
Refer to Table 5-1 below for the monthly erosion risk ratings for the nearby city of Ipswich (refer to Table
4.4.5 extract below).

Table 5-1 Erosion Risk Based on Monthly Rainfall Depth
Ipswich H H M M M M L L L M M H
(mm) (225) (116) (97) (58) (47) (50) (42) (31) (41) (66) (76) (104)

From Table 4.4.7 of the IECA guidelines, the following best practice land clearing and rehabilitation
requirements have been recommended for ‘low’ to ‘extreme’ erosion risk ratings.

For a ‘low’ erosion risk rating:
Land clearing limited to maximum of eight weeks of work.

Disturbed soil surfaces stabilised with a minimum 70% cover within 30 days of completion of works within
any area of a work site.

Unfinished earthworks are suitably stabilised if rainfall is reasonably possible, and disturbance is
expected to be suspended for a period exceeding 30 days.

For a ‘moderate’ erosion risk rating:
Land clearing limited to maximum of six weeks of work.

Disturbed soil surfaces stabilised with a minimum 70% cover within 20 days of completion of works within
any area of a work site.

Stage construction and stabilisation of earth batters (steeper than 6H:1V) in maximum 3m vertical
increments wherever reasonable and practicable.

Unfinished earthworks are suitably stabilised if rainfall is reasonably possible, and disturbance is
expected to be suspended for a period exceeding 20 days.

For a ‘high’ erosion risk rating:
Land clearing limited to maximum of four weeks of work.

Disturbed soil surfaces stabilised with a minimum 75% cover within 10 days of completion of works within
any area of a work site.

Stage construction and stabilisation of earth batters (steeper than 6H:1V) in maximum 3m vertical
increments wherever reasonable and practicable.

The use of turf to form grassed surfaces given appropriate consideration.

Soil stockpiles and unfinished earthworks are suitably stabilised if rainfall is reasonably possible, and
disturbance is expected to be suspended for a period exceeding 10 days.

IECA ‘Best Practice Erosion and Sediment Control (November 2008)’ guidelines Table 4.4.7, p4.16

However, for any instream works or works adjacent to the creek, the IECA (2008) guidelines provide an
alternative erosion risk rating based on expected daily and average monthly rainfall. Refer to Table 5-2
below for a summary of Table 110 from the IECA (2008) guidelines.
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Table 5-2 Alternate Erosion Risk Based on Expected Daily and Average Monthly Rainfall
Very Low 0to 2mm 0 to 30mm
Low 2+ to 10mm 30+ to 45mm
Moderate 10+ to 25mm 45+ to 100mm
High 25+ to 100mm 100+ to 225mm
Extreme > 100mm > 225mm

For works adjacent to the creek, the following best practice channel clearing and stabilisation requirements
have been recommended from Table 111 of the IECA (2008) guidelines for ‘low’ to ‘extreme’ erosion risk
ratings.

For a Low erosion risk rating.
Channel clearing limited to maximum of six weeks of programmed work;

Disturbed soil surfaces stabilised with a minimum 70% cover within 10 days of completion of works within
any constructed drainage channel or waterway; and

Non-completed channel works are suitably stabilised if exposed, or expected to be exposed, for a period
exceeding 30 days.

For a Moderate erosion risk rating.
Channel clearing limited to maximum of four weeks of programmed work;

Disturbed soil surfaces stabilised with a minimum 80% cover within 10 days of completion of works within
any constructed drainage channel or waterway;

Appropriate consideration given to the use of rock protection, bio-degradable erosion control mesh or the
equivalent, on all erodible stream banks subject to high velocity flows; and

Non-completed channel works are suitably stabilised if exposed, or expected to be exposed, for a period
exceeding 20 days.

For a High erosion risk rating.
Channel clearing limited to maximum of two weeks of programmed work;

Disturbed soil surfaces stabilised with a minimum 90% cover within 5 days of completion of works within
any constructed drainage channel or waterway;

Appropriate consideration given to the use of rock protection, bio-degradable erosion control mesh or the
equivalent, on all erodible stream banks subject to high velocity flows; and

Non-completed channel works are suitably stabilised if exposed, or expected to be exposed, for a period
exceeding 10 days.

For an Extreme erosion risk rating.
Channel clearing limited to maximum of one week of programmed work;

Disturbed soil surfaces stabilised with a minimum 90% cover within 5 days of completion of works within
any area of a work site;

Appropriate consideration given to the use of rock protection, bio-degradable erosion control mesh or the
equivalent, on all erodible stream banks subject to high velocity flows; and

Non-completed channel works are suitably stabilised if exposed, or expected to be exposed, for a period
exceeding 5 days.

IECA ‘Best Practice Erosion and Sediment Control (November 2008)’ guidelines Table 111, pl.28
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Based on the monthly rainfall depth erosion risk information outlined in Table 5-1 and Table 5-2 above, it is
most desirable that higher risk construction works, such as within or adjacent to the proposed diversion
channel, be scheduled to be undertaken during the lower risk months of July, August and September.
However, should these works be scheduled for a time period with a higher rainfall depth erosion risk, then an
increased use of appropriate erosion control techniques and soil stabilisation measures should be adopted.

54 Erosion Risk Based on Estimated Soil Loss Rate

In order to determine the sediment control standards to be adopted for the construction works proposed on-
site, the following soil loss assessments were undertaken for the nominated subject site catchments. Refer
to Cardno drawing number 510357-008-CI-1023 in Appendix B for the subject site local catchment areas
adopted for the soil loss assessment.

Based on the Revised Universal Soil Loss Equation (RUSLE) the predicted soil loss rates have been
estimated for each of the disturbed catchment areas located within the subject site. Refer to Appendix F for
soil loss calculations and parameters specific to each individual catchment.

Parameters adopted for the RUSLE calculations have been based on the following information. Catchment
parameters for the disturbed areas of the subject site were based on the surface contours appropriate to the
construction phase as shown on Cardno drawing number 510357-008-CI-1023. The maximum length of
exposed slope was limited in line with Table 4.3.2 of the IECA (2008) guidelines. No site-specific
geotechnical information was available for the SRAIP. Based on this, a ‘K-factor’ of 0.052 was adopted
across the site. This value includes a 20% increase to allow for the moderate potential for dispersion of the
subsoils found on site. For the clearing and grubbing and earthworks phases, a ‘C-factor’ of 1.0 representing
a ground cover of 0% was adopted, with an erosion control practice ‘P-factor’ of 1.3 adopted for compacted
and smooth surfaces. A rainfall erosivity ‘R-factor’ value of 2858 was adopted based on a 2-year 6-hour
rainfall event of approximately 11.5 mm/hr.

For each catchment, the soil losses and catchment areas have been assessed to identify the minimum
sediment control standard (i.e. Type 1, 2 or 3) to be adopted based on soil loss erosion risk. Refer Appendix
F for the assignment of sediment control type to catchment.

Based on the results of the analysis above, the potential soil losses within the disturbed areas of the subject
site have been estimated to be approximately 36 tonnes/ha/year for the bulk earthworks phase. This
classifies the site as having a ‘very low’ erosion risk based on estimated soil loss rates, as outlined in Table
4.4.3 of the IECA ‘Best Practice Erosion and Sediment Control (2008)’ guidelines.

Given the size of the proposed works area, and the predicted soil loss rates for the subject site, the erosion
and sediment control measures outlined in Sections 6 and 7 should be implemented and maintained for the
duration of the construction phase of the project.
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6 Sediment Control Devices

6.1 Conceptual Sediment Basin Sizing

The expected on site subsoils are likely to be mostly fine and potentially dispersive soils. Based on this, the
sediment basins proposed to be incorporated into the construction works have been sized as either Type A
or Type B basins. Type A and Type B basins have an automated chemical dosing system installed at the
inlet, which categorises this type of basin as a high efficiency sediment (HES) basin. Conceptual sizing of
the Type A and Type B sediment basins have been based on the following information.

The minimum settling zone and sediment storage zone volumes for the various basins have been estimated
based on the process outlined in Appendix B of the IECA guidelines. The various parameters adopted to
estimate the conceptual Type A and Type B settling zone volumes are outlined below.

For the Type A and Type B assessments, a default sediment settlement coefficient (Ks) of 12,000 was
adopted from Table B9 and Table B17 in Appendix B of the IECA guidelines, as on-site local data was not
available. It is recommended that this value be reviewed once soil jar testing of the on-site soils has been
undertaken.

The minimum settling zone depth was calculated in accordance with IECA guidelines to ensure the
supernatant flow velocity does not exceed 0.015 m/s, to avoid re-suspension of the settled sediment.

For an ideal sized Type 1 sediment basin, the minimum sediment storage zone volume for the basin is
estimated as 30% of the settling zone volume as outlined in Table B6 and Table 16 in Appendix B of the
IECA guidelines.

The minimum inlet zone / forebay parameters for the Type A and Type B basins have been estimated based
on Step 9 in Appendix B of the IECA guidelines. An inlet zone volume of minimum 10% of the main basin
cell has been adopted, with a minimum length of 5 metres and a minimum depth of 1 metre.

Refer to Cardno drawing number 510357-008-CI-1023 (in Appendix B) for the indicative sediment basin
locations.

As the sediment basins for proposed works are expected to remain in operation for 3 to 12 months, a 20-
year ARI storm has been adopted as the emergency spillway design event based on the information outlined
in Table B35 — Recommended design standard for emergency spillways on temporary sediment basins of
Appendix B in the IECA guidelines.

As recommended in Appendix B of the IECA guidelines, the crest of the spillway should be at least 0.45m
below a basin embankment formed by fill, with the maximum water level over the spillway in a design storm
event being at least 0.3m below a basin embankment formed by fill.

Based on this, the preliminary dimensions of the emergency spillways for the various basins were estimated
using the broad crested weir formula.

It should be noted that further geotechnical advice should be sought for sediment basin embankments form
from fill.

Refer to Appendix B Section B4 to B5 of the IECA ‘Best Practice Erosion and Sediment Control (2008)’
guidelines, June 2018 revision, for further information on the construction and maintenance of sediment
basins.

6.2 Conceptual Off-line Rock Filter Dam and Sediment Weir Sizing

To assist with minimising sediment transport from the disturbed areas where the installation of ideal sized
Type 1 sediment basins was not considered practical, rock filter dams or sediment weirs with aggregate
filters are proposed to be incorporated. Refer to Cardno drawing number 510357-008-CI-1023 in Appendix
B for the indicative rock filter dam and sediment weir locations.

The conceptual settling pond surface areas for these types of devices should be sized based the contributing
3 month ARI peak flow, and the minimum settling pond surface area per unit inflow rate adopted from Table
1 of the Rock Filter Dam Factsheet from IECA Book 4. The adopted minimum settling pond surface area per
unit inflow rate should be selected based on the critical sediment particle size identified through geotechnical
investigation of the site.
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These devices are generally sized based on the 3 month ARI peak flow filtering through the filter aggregate
and the 2 year ARI discharge overtopping the weir. The broad crested weir formula can be used to calculate
the weir length and water depth over the weir. These calculations should be reviewed following confirmation
of the on-site soil properties.

Where the settling pond width is greater than that of the weir, earth abutments will need to be formed with
stable bank slopes. The crest of the earth embankments is to be at least 450mm above the crest of the rock
filter dam or sediment weir spillway.

Where practical, the rock filter dams or sediment weirs should be over excavated below the level of the
aggregate filter weir invert to increase the runoff holding capacity of the sediment control device. This over
excavated storage volume should then be managed similar to a sediment basin, with any runoff trapped
within the trench to be sampled and tested for compliance with the site discharge release criteria outlined in
Table 3-4 prior to being pumped from the site.

6.3 Conceptual Channel Works Sediment Control Devices

Instream works are required as part of the construction of the diversion channel around the western side of
the proposed development. As these works will involve modifications to the existing channel profile, and are
expected to take more than 5 days, an instream erosion and sediment control strategy will need to be
developed and maintained. The three main erosion and sediment control strategies to be considered in
relation to working within and adjacent to waterways include the following:

Timing of construction works;
Isolation of clean water from dirty water; and
Provision of ground cover.

As outlined above, it is most desirable that these higher risk construction works within the watercourse be
scheduled to be undertaken during the lower erosion risk months of July through to September. However,
should these works be scheduled for a time period with a higher rainfall depth erosion risk, then an increased
use of appropriate erosion control techniques and soil stabilisation measures should be adopted.

Due to the size of the external catchment contributing to the channel works construction areas, and the
nature of the channel works proposed, it would not be practical to incorporate an ideal sized Type 1 or Type
2 sediment control device without undertaking additional excavation works within the channel beyond the
proposed finished earthworks profile. Therefore, an erosion and sediment control strategy with an increased
focus on the application of erosion control techniques and site rehabilitation, and limits the duration of soil
exposure should be considered. Where practical, the adoption of a construction methodology that allows for
the diversion of external low flows would also be beneficial.

Instream erosion and sediment control strategies that should be considered, but not limited to, include the
following:

Prior to commencing significant instream works, clear only enough vegetation to allow access to install
the proposed erosion and sediment control devices.

Once the instream controls are operational, clear and grub only enough area to undertake the earthworks
necessary to allow for the staged construction of the proposed diversion channel. These clearing and
grubbing works and earthworks within the watercourse should consider the best practice land clearing
and rehabilitation requirements for the relevant erosion risk rating as outlined in Table 111 of the IECA
‘Best Practice Erosion and Sediment Control (November 2008)’ guidelines, and summarised in Section
5.3 of this report.

If imminent heavy rainfall is forecast prior to the stabilisation of the staged earthworks, then the
Contractor should consider temporary stabilisation of the exposed soil areas with a hydraulically applied
blanket such as ‘GeoSpray’ or approved equivalent (suitable for use in concentrated flow areas).

Where practical, the stabilisation of the exposed earth batter slopes within the watercourse should be
staged in maximum 2-3m vertical increments.

Once the proposed earthworks and batter slopes are adequately stabilised, and the nominated scour
protection measures installed, the down slope erosion and sediment control devices can be removed, and
these exposed areas adequately stabilised and rehabilitated.
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It is proposed to incorporate rock filter dams to assist with minimising sediment transport from the instream
construction works areas. Refer to Cardno drawing number 510357-008-CI-1023 in Appendix B for potential
indicative instream rock filter dam locations. The suitability of the devices to be incorporated into the
watercourses, and the device details should be confirmed on site by the Contractor. Refer to the Instream
Rock Filter Dam Factsheet from IECA Book 4 for further information on the recommended materials,
installation, maintenance and removal of these types of sediment control devices.

Any temporary barrier works, including installation of rock filter dams, within any identified waterway must
also comply with the standards outlined in the 'Accepted development requirements for operational work that
is constructing or raising waterway barrier works (3 July 2017)', prepared by the Department of Agriculture
and Fisheries (DAF).

6.4 Alternative Sediment Control Device Management

Should the incorporation of ideal sized Type 1 sediment control devices, such as sediment basins, as
outlined above not be practical, then consideration should be given to, but not limited to, the following:

Staging the construction works to reduce the area of disturbed soils contributing to the sediment control
devices.

Diverting undisturbed external catchment areas to reduce the catchment contributing to the sediment
control devices.

Standards of erosion control and site rehabilitation to be appropriately increased to compensate for the
lower standard of sediment control.

Consideration given to passive application techniques of flocculants, such as placing ‘Floc Blocks’ (or
equivalent) or spreading lime or gypsum within catch drains.

Incorporate permeable internal baffles, perpendicular to the direction of flow, within any sediment basins
constructed to less than the ideal Type 1 size.
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7 Construction Phase — Erosion and Sediment Control

7.1 Objective / Target

To control soil erosion on the site and minimise sediment transport to downstream local water courses or
road stormwater drainage systems during storm events for the construction phase of the project

7.2 Compliance Criteria

Refer to Section 3 of this Erosion and Sediment Control Plan.

7.3 Erosion and Sediment Control Measures

7.3.1 Construction Phase 1 — Site Setup and Clearing Works Phases

The site setup and clearing works phases generally involve activities such as installing appropriate stabilised
site access points, establishing site compound areas, and undertaking initial clearing works to allow for the
installation of the erosion and sediment control measures and haul roads.

The erosion and sediment control techniques to be implemented during site set up and clearing works
phases of construction should include, but may not be limited to, the following measures:

All erosion, sediment and drainage control measures (including construction exits, sediment fencing,
check dams etc.) shall be installed and maintained in accordance with the requirements of the IECA 'Best
Practice Erosion and Sediment Control (November 2008)’ guidelines, and with this ESCP. All devices
should be located within the proposed development site, unless approved with the local authority.

Install rock pad construction entry / exit devices at the nominated stabilised access points for the
construction site. These devices are provided to remove any loose materials from vehicles prior to
departure from the site. Additional measures may be required if there is evidence of sediment being
carried onto roadways.

Clearly delineate the area of disturbance and keep all vehicles and building materials within that area.
Limit the number of access points to the site, and clearly restrict vehicle and pedestrian access to
protected ‘no go’ areas, such as the retained vegetation areas, using appropriate fencing and signage.

All reasonable care shall be taken to protect other vegetation from damage during construction. This will
involve clearly marking trees to remain and avoiding compaction of ground or filling within the dripline of
trees to be retained. Where possible retain existing grassed areas to act as buffer zones.

Clearing and other land disturbing activities must not occur until appropriate erosion and sediment control
measures are implemented. The stripping of topsoil from designated site compound areas, haul roads or
areas subject to earthworks or trenching should not occur until the nominated erosion and sediment
control devices have been installed.

Where practical clearing works should be limited to 2 metres from the edge of any essential construction
activities as outline on the nominated earthworks plans.

Sediment fencing and perimeter bunds should be appropriately installed along the downslope extent of
the proposed disturbed areas, such as at the boundaries with the adjoining properties, waterways and
roadways, a minimum of 2 metres from the expected limit of construction works. This sediment fencing
should be installed prior to commencing significant clearing or construction activities, and should be
maintained throughout the construction phase of the development.

Following installation of the downslope boundary sediment fencing and prior to constructing the other
nominated sediment control devices, where practical install the ‘clean water’ diversion drains / bunds
along the upslope extents of the construction areas to divert the contributing upslope runoff around these
disturbed areas. If constructed within dispersive subsoils, these dispersive soils should be treated
appropriately, or buried under a layer of non-dispersive soil (minimum 150mm) prior to the placement of
the proposed channel lining. The outlet of the diversion drains / bunds to have scour protection installed
to act as an outlet discharge energy dissipater, with a level spreader device provided to disperse the
resultant outflows. Permanent and long-term drains and bund walls are to be stabilised with suitable
vegetation, rock or other appropriate erosion control methods as soon as possible.
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As discussed in Section 5 of this ESCP, a sediment control standard of incorporating Type 1, Type 2 or
Type 3 sediment control devices should be adopted for the various disturbed catchments. These
sediment control devices should be established prior to commencing with significant clearing and
earthworks, with the area to be excavated to form the sediment control devices stripped of topsoil prior to
earthworks commencing.

Sediment control device embankments and storage areas to be covered by a minimum 150mm thick
layer of non-dispersive topsoil. This non-dispersive topsoil layer should be maintained throughout the
construction period. For the sediment control device storage areas, this non-dispersive topsoil layer
should be reinstated following any maintenance to remove retained sediment.

All water trapped within the sediment control devices is to be tested for compliance with the ‘Discharge
Performance Criteria’ outlined in Section 3 of this report. Where the water does not meet these criteria,
the water is to be held and treated in accordance with this ESCP. Dosing with an appropriate coagulant
and / or flocculant is anticipated to be required to reach acceptable levels of pH and suspended solids.
Where sediment basins are adopted, the coagulants and / or flocculants are to be applied to the basin
inflows using automated dosing systems such as rainfall or flow activated flocking systems. Where
appropriate the Contractor may consider passive application techniques of coagulants and / or
flocculants, such as placing ‘Floc Blocks’ or spreading lime or gypsum within catch drains, to improve the
efficiency and effectiveness of the flocculation process. The effectiveness of the flocculant will determine
the actual runoff holding times for each sediment control device. The detailed methods for flocculation
and types of flocculants to be used are to be confirmed by the Contractor. For the characteristics of
various flocculating agents refer to Table 1 in the ‘Chemical Coagulants and Flocculants’ fact sheet by
IECA, obtainable from the IECA website under the Best Practice Erosion and Sediment Control ‘Appendix
B - Revision June 2018’ section.

To assist with the performance of any nominated sediment basins, in-line permeable internal baffles can
be incorporated across the basin settling zone perpendicular to the direction of flow.

Sediment basins must operate as wet basins, with the treated runoff to be decanted from the basins once
compliant with the ‘Discharge Performance Criteria’. As soon as conditions allow, the water level within
the basins should be lowered back down to at least the top of the sediment storage zone. This will allow
the settling zone volume of the basins to be available for the next rainfall event.

In the event that the sediment basin cannot be de-watered to re-instate the settling zone volume prior to
being surcharged by the following rainfall event, the Contractor must record the occurrence of such an
event and report it to Scenic Rim Regional Council. Subject to consultation with and approval from the
City, alternative operating procedures for the sediment basins may need to be adopted in order to
achieve optimum environmental protection.

Where sediment control devices other than ideal sized Type 1 sediment basins have been proposed, an
increased focus on erosion control strategies, such as the spreading of hon-dispersive topsoil and mulch
or hydraulically applied soil binders or blankets should be adopted. An increased monitoring regime for
the devices within these disturbed areas is also recommended to ensure these devices remain
operational, and to identify if further control measures may be necessary to meet the conditions of
development.

Mulch berm diversion bunds could be used to capture and convey surface runoff to the nominated
sediment traps. These drainage control devices can also be incorporated on site to limit the maximum
length of exposed / non-vegetated batters and slopes. The recommended maximum length of exposed
area for the nominated catchments should be limited to the lengths as outlined in Table 4.3.2 —
Recommended maximum drain, bank and bench spacing on non-vegetated slopes of the IECA
guidelines. Where necessary the appropriate velocity control devices or linings should be incorporated
into the drainage channels to reduce flow velocity and increase the effective scour resistance of the
channels.

Confirm appropriate locations for cleared material and topsoil stockpiles ensuring that the stockpiles are
positioned away from overland flow paths, poor drainage areas or other likely confluences where
concentrated flow may cause sediment transportation. Any stockpiles should also be located as far as
possible from dwellings and other buildings near the site. Stockpiles are to be located up-slope of an
appropriate sediment control device, such as sediment or filter fencing, with a diversion bund or catch
drain positioned up-slope to minimise overland flows into the stockpile areas.
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The control measures mentioned above and shown on the attached drawings in Appendix B are the

anticipated minimum requirements. Should it be deemed necessary from monitoring, the Contractor shall
install additional measures to ensure the objectives of this element are met and to minimise the impact of
construction activities on the surrounding environment.

The Superintendent may, at their discretion, direct the Contractor to carry out additional controls, as and
when required. The Contractor may also at their discretion opt to include additional devices as may be
required to ensure compliance with the approvals as they see fit.

The erosion and sediment control measures noted have been provided as a guide for the construction
Contractor. Itis important to note that construction sequencing and observations made during monitoring
may identify the need to modify the details contained herein and on the erosion and sediment control plans.
As a result additional measures may be necessary to fulfil the development’s approval requirements.

Local consent authorities generally require that suitable erosion and sediment control measures must be
present and available for inspection prior to the pre-start meeting.

The recommended site setup and clearing works phase erosion and sediment control installation sequence
for the nominated management measures has been summarised in Table 7 1 below.

Table 7-1

Construction entry/exit

Boundary sediment fencing

Clean water diversion drains / bunds

Sediment basins

Rock filter dams

Dirty water catch drains

Flow control berms / bunds

Site compound

Mark out stockpile area

7.3.2

Site Setup and Clearing Works Phases ESC Installation Sequence

Day one

Prior to land clearing

After installation of boundary
sediment fencing.

Following installation of boundary
sediment fencing and prior to land
clearing.

Following installation of boundary
sediment fencing and prior to land
clearing.

Following installation of boundary
sediment fencing, sediment basins
and other nominated sediment
control devices, and prior to land
clearing.

Following installation of boundary
sediment fencing, sediment control
devices, and prior to land clearing.

After installation of boundary
sediment fencing

Prior to land clearing

When works are completed and any
temporary haul roads stabilised.

After removal of sediment control
devices and adequate site
stabilisation of contributing upslope
area.

After stabilisation of down slope
construction area.

After stabilisation of contributing
upslope area.

After stabilisation of contributing
upslope area.

Catch drains to be retained until
adequate site stabilisation of
contributing upslope area.

After stabilisation of contributing
upslope area.

End of interim works.

Once stockpile area no longer
required.

Construction Phases 2 and 3 — Earthworks and Site Stabilisation

The earthworks will involve the works necessary to formalise the interim work areas as outlined on the
nominated engineering drawings. The site stabilisation works will involve the works associated with the
stabilisation of the extent of work areas, including the decommissioned erosion sediment control device
areas. Refer to Cardno drawing number 510357-008-Cl-1023 in Appendix B for erosion and sediment

control measures to be implemented for construction Phases 2 and 3.

The recommended erosion and sediment control techniques to be implemented during earthworks and site
stabilisation should include, but may not be limited to, the following measures:
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The erosion and sediment control measures installed as part of the site set up and clearing works phase,
such as stabilised site access points and boundary sediment fencing, shall be maintained where
appropriate.

As the earthworks progresses, a number of the disturbed area catchment boundaries may change.
Based on this, the approximate location and minimum size of the sediment control devices may need to
be reviewed and amended as necessary.

Where sediment control devices other than ideal sized Type 1 sediment basins have been proposed, an
increased focus on erosion control strategies, such as the spreading of non-dispersive topsoil and mulch
or hydraulically applied soil binders or blankets should be adopted. An increased monitoring regime for
the devices within these disturbed areas is also recommended to ensure these devices remain
operational, and to identify if further control measures may be necessary to meet the conditions of
development.

Where applicable vegetation on the site that is selected to be removed is to be mulched / chipped and
reused / applied to cleared areas as an erosion control technique or to form mulch berms. All disturbed
regions will be reinstated progressively.

Emphasis shall be placed on source control of erosion by retaining vegetation for as long as practical and
revegetating disturbed areas as soon as possible. It is recommended that the topsoils to be utilised in the
revegetation of the disturbed areas be sampled and tested to determine if any deficiencies exist that may
impact upon the coverage and health of revegetation achieved.

The bulk earthworks will be carried out progressively and compacted in stages to prevent large areas of
unconsolidated material being present on the site.

The period of exposure of the earthworks areas should aim to be minimised and vegetation cover will be
established as quickly as possible.

Soil stabilisation measures such as mulching, turf, seeding or other landscaping shall be provided as
soon as possible after clearing is completed.

All erosion, sediment and drainage control devices must be maintained to be fully operational at all times.
Worn, damaged or otherwise defective materials and components are to be repaired, refurbished or
replaced as they become ineffective for their design purpose.

All sediment control structures must be operated and maintained in an effective operational condition.
These structures must not be allowed to accumulate sediment volumes in excess of forty per cent (40%)
sediment storage design capacity. Where sediment basins are used a marker shall be placed within the
basin to show the level above which the sediment storage zone design capacity occurs. Materials
removed from sediment retention devices must be disposed of in a manner approved by the consent
authority that does not cause pollution.

If it is intended to utilise the sediment basins to collect stormwater runoff for other construction purposes,
such as dust control or bulk earthworks, then the sediment basins should be over excavated to cater for
the additional reuse storage volume. The sediment basin marker post should also be marked to show the
level at which the water surface level must be returned to within the basin prior to a rainfall event to
ensure sufficient settling zone volume is available.

Any chemicals (including coagulants or flocculants) or fuel / oil stored on site shall be stored under cover
in a bunded area or placed sufficiently above ground level to preclude contamination of surface water.
The only potential source of contamination of surface water is to be due to erosion of ground surfaces.

Following 80% stabilisation of the disturbed areas outside of the channel works areas, and 100%
stabilisation of the disturbed channel works areas, the temporary sediment control devices and upslope
‘clean water’ diversion drains / bunds can be removed and the areas rehabilitated and revegetated. The
sediment fencing located downslope of the temporary sediment basins or other nominated sediment
control device locations should remain in place until these areas have been suitably stabilised.

The control measures mentioned above and shown on the attached drawings in Appendix B are the
anticipated minimum requirements. Should it be deemed necessary from monitoring, the Contractor shall
install additional measures to ensure the objectives of this element are met and to minimise the impact of
construction activities on the surrounding environment.

The Superintendent may, at their discretion, direct the Contractor to carry out additional controls, as and
when required. The Contractor may also at their discretion opt to include additional devices as may be
required to ensure compliance with the approvals as they see fit.
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The erosion and sediment control measures noted have been provided as a guide for the construction
Contractor. It is important to note that construction sequencing and observations made during monitoring
may identify the need to modify the details contained herein and on the erosion and sediment control plans.
As a result, additional measures may be necessary to fulfil the development’s approval requirements.

The recommended earthworks and site stabilisation erosion and sediment control installation sequences for
the management measures outlined on Cardno drawing number 510357-008-CI-1023 are summarised in

Table 7 2 below.

Table 7-2

Sediment basins

Rock filter dams

Dirty water catch drains

Internal sediment fencing

Flow control berms / bunds

Site stabilisation (such as
bonded fibre matrix, mulch,
hydromulch, turf, top soil
and seeding, landscaping)

Stabilisation of sediment
basin, stockpile & site
compound areas

7.4 Management of Dispersive Soils

510357-008-Cl-1023

510357-008-CI-1023

510357-008-Cl-1023

510357-008-Cl-1023

510357-008-CI-1023

510357-008-CI-1023

510357-008-Cl-1023

Earthworks and Site Stabilisation Phases ESC Installation Sequence

Following installation of
boundary sediment fencing
and prior to land clearing.

Following installation of
boundary sediment fencing
and prior to land clearing.

Following installation of
boundary sediment
fencing, sediment basins
and other nominated
sediment control devices,
and prior to land clearing.

Prior to clearing upslope
areas.

Prior to clearing upslope
areas.

Following completion of
earthworks.

Following removal of
sediment basin, site
compound & stockpile
areas.

After stabilisation of
contributing upslope area.

After stabilisation of
contributing upslope area.

Catch drains to be retained
until adequate site
stabilisation of contributing
upslope area.

After stabilisation of
contributing upslope area.

After stabilisation of
contributing upslope area.

Where possible to become
part of permanent site
stabilisation.

Where possible to become
part of permanent site
stabilisation.

With reference to the IECA ‘Best Practice Erosion and Sediment Control’ guidelines and Ipswich City
Council’s ‘Implementation Guideline No. 28 — Dispersive Soil Management’, the following provides guidance
on measures that may be considered (but are not limited to) for the prevention and management of erosion

within dispersive soils:

Identification and avoidance, if possible, of regions containing dispersive soils.

Precise re-compaction of soils after completion of disturbances. Geotechnical assessment and advice
should be sort from a qualified and experienced engineer in order to determine appropriate compaction
measures including optimum moisture content, number of passes, the maximum thickness of compacted

layers and the appropriate compaction machinery.

Avoid allowing rainfall / water to collect and pond on soil surface, or exposed subsoils.

Avoid stockpiling or spreading dispersive soils.

Chemical amelioration and / or application of flocculants. Care should be taken to avoid significant
changes to pH levels, and in areas where vegetation retention is to occur.

Where possible, flow diversion banks should be used in lieu of catch drains, reducing the risk of exposing
dispersive substrata and concentrating stormwater flows through underlying subsoils. The use of flow
diversion banks can reduce the risk of rill erosion by breaking up slope lengths into more manageable

drainage areas.
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Utilisation of sand blocks and barriers, where practical.

Prior to installing vegetation or erosion control measures, dispersive soils should be treated appropriately,
or buried under a layer of non-dispersive soil (minimum 150mm, increasing to 250mm on steep slopes).

The period of soil exposure should be minimised. Avoid exposing dispersive subsoils to rainfall.
Consider staging the development, where practical. Areas of dispersive subsoils exposed during
construction are to be covered with non-dispersive topsoil as soon as practical.

In the event that long periods of rainfall or periods of heavy rainfall are predicted, it is recommended that
any exposed dispersive subsoils are covered by a layer of non-dispersive topsoil, even if only temporarily
for the predicted rainfall event.

Rainwater tanks should be considered to capture any roof water runoff from construction compounds.
Captured roof water or surface runoff should be dissipated and spread over as wide an area as possible.

Where possible, any stormwater to be discharged is to be directed to areas of low erosion risk, and away
from dispersive soils.

Construction details of drainage systems and bank stabilisation works need to demonstrate how soils are
to be stabilised and / or covered by a layer of non-dispersive topsoil (minimum 150mm deep).

Utilisation of geotextile barriers.
Retention of vegetation for as long as practical and revegetating disturbed areas as soon as possible.

A layer of non-dispersive topsoil must always be placed over any dispersive subsoil before placement or
application of the final surface treatment such as grass seeding and planting, turfing, rock, concrete, rock
mattresses or erosion control blankets.

If trenches are required for services, ensure material used for backfill has been appropriately compacted,
treated with gypsum, topsoiled using non-dispersive material and revegetated. Culverts and drains
excavated into dispersive subsoils should also be capped with non-dispersive clays mixed with gypsum
prior to the placement of topsoil and revegetation. The use of sand blocks may also reduce the risk of
tunnelling, where practical.

In most circumstances, the most appropriate management of dispersive soils is to bury the soil under a layer
of non-dispersive soil, prior to the application of the final surface treatment. It is recommended a minimum
cover of 150mm be applied over the site.

7.5 Wet Weather Preparedness

The Contractor should also consider establishing a wet weather preparedness plan that outlines what
erosion and sediment control measures / actions should be undertaken on site in the event of a predicted
rainfall event.

As a guide the Contractor could adopt the expected 24-hour rainfall ranges outlined in Table 7-3 as triggers
for taking action in regards to preparing the site and exposed surfaces for the predicted rainfall.

Table 7-3 Alternate Erosion Risk Based on Expected Daily and Average Monthly Rainfall
Very Low 0 to 2mm 0 to 30mm
Low 2+ to 10mm 30+ to 45mm
Moderate 10+ to 25mm 45+ to 100mm
High 25+ to 100mm 100+ to 225mm
Extreme > 100mm > 225mm

Erosion and sediment control techniques and actions that may be undertaken include, but are not limited to,
the following measures:

Review the condition of all erosion, drainage and sediment control devices implemented on site and
ensure that these measures are in an effective operational condition prior to the event. Worn, damaged
or otherwise defective materials and components are to be repaired or replaced.
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Sediment control devices with accumulated sediment volumes in excess of design capacity should be
cleaned out to reinstate the settling and storage zone volumes. Materials removed must be disposed of
in a manner approved by the consent authority that does not cause pollution.

Covering exposed soil surfaces still subject to construction with temporary erosion control techniques
such as temporary erosion control blankets or mats, or hydraulically applied blankets. The Contractor
should consider retaining a stockpile of erosion control materials on site to ensure measures are readily
available as needed.

7.6 Dust Management

The Contractor is responsible for the control of all dust emissions during all earthworks operations.

Dust control techniques and practices may include, but may not be limited to, the following to minimise the
movement of dust off-site:

The pre-clearing of land will be minimised. No vegetation stripping/clearing will occur in situations of high
wind.

All permanent bunds and reshaped areas will be re-vegetated as quickly as possible.
Stabilisation and re-vegetation of fill areas.

Stockpiling on-site will be minimised where possible.

Consider the orientation of temporary stockpiles to minimise the effect of prevailing winds.
Provision of barrier fence wind breaks.

Water carts operating as warranted.

Maintenance of vegetated buffers and / or the implementation of barriers, particularly around stockpile
areas.

Use of shakedown areas for haul trucks leaving the site.
Minimisation of vehicular movement except for designated traffic routes.

Visual monitoring is to be undertaken throughout the construction phase. Dust monitoring devices may need
to be installed where identified through monitoring. The Contractor is to ensure any dust production is kept to
a minimum and action taken on any complaints received. If visible dust emissions are observed works to
cease immediately until appropriate dust control measures can be put in place.

The Contractor shall maintain a daily record of site conditions and the dust management measures
implemented. Complaints by residents are to be recorded in a complaints register.

Depending on the source of the dust the following measures will be implemented:
Apply water sprays to vegetation.
Dampen exposed areas.
Ensure all loaded trucks are covered.
Increase number of water trucks in operation.

Cease operations during periods of extreme winds.

7.7 Monitoring

As a minimum the following monitoring should be carried out during the construction phase to confirm
compliance as follows:

Inspection of any disturbed / filled areas for their potential erosion susceptibility and treat in accordance
with the practices in the IECA ‘Best Practice Erosion and Sediment Control (2008)’ guidelines.

Regular (at least weekly) inspections of erosion and sediment control protection measures. An example
weekly inspection checklist is included in Appendix E of this report. These inspections should continue
even if no works are occurring on site.

At least daily during rainfall events. Inspections immediately prior to (within 24 hours) and following
(within 18 hours) a rainfall event of sufficient intensity and duration to cause on-site runoff to check
condition of control devices and to check for erosion incidence. Where practical and safe, during each
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significant intense rainfall event, the turbidity of stormwater runoff exiting the site could be visually
checked to ascertain whether the control measures are working effectively.

In the event that operational works are halted due to unforeseen circumstances, all erosion and sediment
control measures should be inspected to ensure they are intact, operational, and that environmental
deterioration does not occur over the ‘stop works’ period.

Prior to vacating the site, all soil stockpiles should be appropriately covered and adequately stabilised,
with the total disturbed area minimised to the greatest extent practicable. In addition, any site conditions
that could conceivably degrade over time and result in environmental harm shall be rectified. All erosion
and sediment control devices should be monitored and maintained on a continual basis until work re-
commences at the site.

Inspections must check the following:
All drainage, erosion and sediment control measures.
Occurrences of erosion, scour and excess sediment build up.
Presence of construction materials, litter or sediment washed from site.

Oll, fuel and chemical storage areas.

7.7.1 Sediment Basins

Testing of Suspended Solids and pH within any temporary sediment basins is to occur prior to any
controlled discharges and at the following frequencies, for the duration of the construction phase:

Monthly.
Immediately following rain events > 25mm in a 24 hour period.

If the pH or TSS / Turbidity readings of the trapped runoff are outside the allowable release criteria
outlined in Table 3-4, then further dosing with an appropriate approved coagulant and / or flocculant is
required until acceptable levels are reached.

Where the sediment basin is being utilised as part of the on-site acid sulphate soils management
strategy, additional water quality monitoring may be required in order to satisfy the release criteria for
stored runoff in accordance with the project acid sulphate soils management plan.

7.7.2 Rock Filter Dams and Sediment Traps

All rock filter dams and sediment traps are to be checked after each runoff event and any repairs are to
be made immediately. Any repairs to upstream and / or downstream of the structure should also be
made.

From full, rock filter dams and sediment traps should discharge over no less than 8 hours. If drainage is
too rapid, additional filter aggregate may be required to achieve optimum hydraulic performance. If the
flow is reduced to an unacceptable level, the upstream filter medium (aggregate or filter cloth) should be
removed and replaced.

When the collected sediment exceeds 10% of the specified storage volume, remove sediment and
restore original sediment storage volume. Sediment and debris is to be disposed in a manner that will not
create an erosion or pollution hazard.

7.8 Responsible Person / Organisation

The Contractor is generally the responsible party for all of the above items. This includes compliance with
the criteria outlined in Section 3, implementation, monitoring and maintenance of the erosion and sediment
control measures, reporting and any corrective action which may result from the non-compliance with the
ESCP and conditions of approval.

7.9 Reporting

It is recommended that a weekly check sheet be filled out and monthly reports, including any testing results,
be prepared by the Contractor. An example weekly inspection checklist is included in Appendix E of this
report. The monthly reports should contain information on the performance of the erosion and sediment
control devices, any water quality monitoring results, and a brief description of the same (including any
incidences of non-compliance and corrective actions implemented).
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It is recommended that photographs of the implemented erosion and sediment control measures be taken
during the weekly inspections to assist with demonstrating the implementation of the erosion and sediment
control plan on site.

Immediate notification of system failure should be made to the Superintendent with significant failures that
have the potential to cause environmental harm to be notified to Scenic Rim Regional Council.

7.10 Corrective Action

After any identification of incident or failure, the source / cause is to be immediately located and the following
measures implemented where appropriate:

Build-up of sediment off the site — the material must be collected and disposed of in a manner that will not
cause ongoing environmental nuisance or harm. On-site ESC measures should be amended, where
appropriate to reduce the risk of further sedimentation.

Excessive sediment build-up on the site — collect and dispose of material, then amend up-slope drainage
and / or erosion control measures as appropriate to reduce the risk of further occurrence.

Severe or excessive rill erosion — investigate cause, control up-slope water movement, re-profile surface,
cover dispersive soils with a minimum 150mm layer of non-dispersive soil, and stabilise with erosion
control blankets and vegetation as necessary.

Off-stream erosion — fill rills, cover dispersive soils with a minimum 150mm layer of non-dispersive soil,
vegetate and install velocity control measures including check dams.

In-stream erosion — consult appropriate hydraulic / waterway consultant for advice.

Release of construction material from the site — collected and disposed of in a manner that will not cause
ongoing environmental nuisance or harm; then inspect litter and waste receptors.

Poor vegetation growth or soil coverage — confirm adequate condition of topsoil on-site and ameliorate
where required. Plant new vegetation and / or mulch as required. Newly planted and previously planted
areas may require supplementary watering and replanting.

Sediment fence failures — replace and monitor more frequently. Regular failures may mean that the
sediment fence location, alignment or installation may need to be amended.

Non-compliance with the water quality ‘Discharge Performance Criteria’, the strategies outlined in the ESCP
and / or conditions of approval must be dealt with as soon as practically possible. If there is a breach or
infringement of conditions, action will be taken consistent with the nature and seriousness of the breach or
infringement. Action may include the following:

Re-establish erosion control structures if they have failed.

More intensive implementation of the erosion control measures in accordance with the IECA ‘Best
Practice Erosion and Sediment Control (2008)’ guidelines, and on advice from a suitably qualified
consultant if necessary.

Issuing of a “stop work notice”.
A notice to comply pending re-inspection of the site.

If the nominated water quality objectives are not met, a suitably qualified consultant is to be notified and an
investigation into the cause and source of the pollutants is to be conducted. The appropriate remedial action
should then be taken based on the outcomes of the investigation.

7.11 Erosion and Sediment Control Plan Review

The plans and report comprising the erosion and sediment control plan are to be reviewed and updated, as
required by the Superintendent, following consultation with the Contractor and Client representative, as and
when required. This may be due to changes in construction sequencing and any unforeseen issues that
may occur during the construction of the works. No change in the proposed erosion and sediment control
devices is to increase the risk of potential environmental harm.
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RESPONSIBILITY IS TAKEN FOR THE ACCURACY OF THE
INTERPOLATED INFORMATION SUPPLIED. ENSURE ALL
SERVICES ARE ACCURATELY LOCATED PRIOR TO
COMMENCEMENT OF WORK.
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BATTER NOTE:

e ALLBATTER SLOPES AND STABILITY TO BE CONFIRMED
BY GEOTECHNICAL CONSULTANTS DURING
CONSTRUCTION.,

e  BATTERS STEEPER THAN 1IN 4 (25%) ARE TO BE
HYDROMULCHED;

e  BATTERS LESS THAN 1IN 4 (25%) TO BE MULCHED AND
LANDSCAPED;

e  TABLE DRAINS STEEPER THAN 1IN 4 (25%) ARE TO BE
ROCKED;

e  TABLE DRAINS LESS THAN 1IN 4 (25%) TO BE TURF
LINED OR AS SPECIFIED BY SUPERINTENDENT.

NOTE:
REFER DRG. 510357-008-CI-1034 FOR
EARTHWORKS VOLUMES AND DRG.
510357-008-CI-1035 FOR SETOUT TABLES.

REFER DRAWING 510357-008-Cl-1032 FOR CONTINUATION
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WARNING!
BEWARE OF UNDERGROUND SERVICES THE LOCATIONS OF

UNDERGROUND SERVICES HAVE BEEN INTERPOLATED FROM
GIS DATA OR KNOWN POSITIONS OF VALVES, MANHOLES ETC.
OR INFORMATION SUPPLIED BY SERVICE AUTHORITIES. NO
RESPONSIBILITY IS TAKEN FOR THE ACCURACY OF THE
INTERPOLATED INFORMATION SUPPLIED. ENSURE ALL
SERVICES ARE ACCURATELY LOCATED PRIOR TO
COMMENCEMENT OF WORK.

BATTER NOTE:
e ALLBATTER SLOPES AND STABILITY TO BE CONFIRMED
BY GEOTECHNICAL CONSULTANTS DURING
CONSTRUCTION.
B e  BATTERS STEEPER THAN 1 IN 4 (25%) ARE TO BE
" HYDROMULCHED;
= } : e  BATTERSLESS THAN 1IN 4 (25%) TO BE MULCHED AND
SR - LANDSCAPED:
¥ e  TABLE DRAINS STEEPER THAN 1 IN 4 (25%) ARE TO BE
ROCKED);

e  TABLE DRAINS LESS THAN 1IN 4 (25%) TO BE TURF
LINED OR AS SPECIFIED BY SUPERINTENDENT.

NOTE:
REFER DRG. 510357-008-CI-1034 FOR
EARTHWORKS VOLUMES AND DRG.

I
' 510357-008-CI-1035 FOR SETOUT TABLES.
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WARNING!
BEWARE OF UNDERGROUND SERVICES THE LOCATIONS OF

UNDERGROUND SERVICES HAVE BEEN INTERPOLATED FROM
GIS DATA OR KNOWN POSITIONS OF VALVES, MANHOLES ETC.
OR INFORMATION SUPPLIED BY SERVICE AUTHORITIES. NO
RESPONSIBILITY IS TAKEN FOR THE ACCURACY OF THE
INTERPOLATED INFORMATION SUPPLIED. ENSURE ALL
SERVICES ARE ACCURATELY LOCATED PRIOR TO
COMMENCEMENT OF WORK.

BATTER NOTE:

e  ALL BATTER SLOPES AND STABILITY TO BE CONFIRMED
BY GEOTECHNICAL CONSULTANTS DURING
CONSTRUCTION.

e  BATTERS STEEPER THAN 1IN 4 (25%) ARE TO BE
HYDROMULCHED;

e  BATTERS LESS THAN 1IN 4 (25%) TO BE MULCHED AND
LANDSCAPED;

e  TABLE DRAINS STEEPER THAN 1IN 4 (25%) ARE TO BE
ROCKED;

e  TABLE DRAINS LESS THAN 1IN 4 (25%) TO BE TURF
LINED OR AS SPECIFIED BY SUPERINTENDENT.

NOTE:
REFER DRG. 510357-008-CI-1034 FOR
EARTHWORKS VOLUMES AND DRG.
510357-008-CI-1035 FOR SETOUT TABLES.
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EARTHWORKS - STAGE 1
DATE: THU FEB 13 10:02:27 2020

REPORT FILE: EWRK VOL.RPT

VOLUMES FROM TIN "SURVEY STRIP 150" TO TIN "BULK
EW" - (WITH PLAN POLYGON "STAGE 1")

CUT VOLUMES ARE NEGATIVE

FILL VOLUMES ARE POSITIVE

TOTAL CUT -399289.777m®
TOTAL FILL 360055.874m?
|E EXCESS OF CUT OVER FILL ~ 39233.902m?®
NOTE:

1. A 150mm STRIPPING DEPTH HAS BEEN ASSUMED.

2. THE BULK EARTHWORKS SURFACE HAS BEEN
CALCULATED TO 150mm BELOW FINISHED SURFACE s
LEVEL TO ALLOW FOR TOPSOIL TO BE PLACED ON ALL
PADS AND VERGES.

3. EARTHWORKS VOLUMES ARE CALCULATED FROM

THE BULK EARTHWORKS SURFACE TO A CALCULATED
STRIPPED NATURAL SURFACE 150mm BELOW THE

EARTHWORKS - STAGE 2
DATE: THU FEB 13 10:02:27 2020

REPORT FILE: EWRK VOL.RPT

VOLUMES FROM TIN "SURVEY STRIP 150" TO TIN "BULK
EW" - (WITH PLAN POLYGON "STAGE 2")

CUT VOLUMES ARE NEGATIVE

FILL VOLUMES ARE POSITIVE

TOTAL CUT -1.039m?
TOTAL FILL 160700.409m?
|E EXCESS OF FILL OVER CUT  160699.370m®
NOTE:

1. A 150mm STRIPPING DEPTH HAS BEEN ASSUMED.

2. THE BULK EARTHWORKS SURFACE HAS BEEN
CALCULATED TO 150mm BELOW FINISHED SURFACE
LEVEL TO ALLOW FOR TOPSOIL TO BE PLACED ON ALL
PADS AND VERGES.

3. EARTHWORKS VOLUMES ARE CALCULATED FROM
THE BULK EARTHWORKS SURFACE TO A CALCULATED
STRIPPED NATURAL SURFACE 150mm BELOW THE

EXISTING NATURAL SURFACE.

N

= AW
o VI o\

EXISTING NATURAL SURFACE.

SP192221

Oy,

EARTHWORKS - STAGE 3
DATE: THU FEB 13 10:02:27 2020

REPORT FILE: EWRK VOL.RPT

VOLUMES FROM TIN "SURVEY STRIP 150" TO TIN "BULK
EW" - (WITH PLAN POLYGON "STAGE 3")

CUT VOLUMES ARE NEGATIVE

FILL VOLUMES ARE POSITIVE

TOTAL CUT -1570.734m?
TOTAL FILL 193713.908m?*
|E EXCESS OF FILL OVER CUT  192143.173m®
NOTE:

1. A 150mm STRIPPING DEPTH HAS BEEN ASSUMED.

2. THE BULK EARTHWORKS SURFACE HAS BEEN
CALCULATED TO 150mm BELOW FINISHED SURFACE
LEVEL TO ALLOW FOR TOPSOIL TO BE PLACED ON ALL
PADS AND VERGES.

3. EARTHWORKS VOLUMES ARE CALCULATED FROM
THE BULK EARTHWORKS SURFACE TO A CALCULATED
STRIPPED NATURAL SURFACE 150mm BELOW THE
EXISTING NATURAL SURFACE.

CUT AND FILL PLAN
SCALE 1:1000

LOT 2
RP20974‘

WARNING!
BEWARE OF UNDERGROUND SERVICES THE LOCATIONS OF

UNDERGROUND SERVICES HAVE BEEN INTERPOLATED FROM
GIS DATA OR KNOWN POSITIONS OF VALVES, MANHOLES ETC.
OR INFORMATION SUPPLIED BY SERVICE AUTHORITIES. NO
RESPONSIBILITY IS TAKEN FOR THE ACCURACY OF THE
INTERPOLATED INFORMATION SUPPLIED. ENSURE ALL
SERVICES ARE ACCURATELY LOCATED PRIOR TO

COMMENCEMENT OF WORK.

BATTER NOTE:

e ALLBATTER SLOPES AND STABILITY TO BE CONFIRMED
BY GEOTECHNICAL CONSULTANTS DURING
CONSTRUCTION.,

e  BATTERS STEEPER THAN 1IN 4 (25%) ARE TO BE
HYDROMULCHED;

e  BATTERS LESS THAN 1IN 4 (25%) TO BE MULCHED AND
LANDSCAPED;

e  TABLE DRAINS STEEPER THAN 1IN 4 (25%) ARE TO BE
ROCKED;

e  TABLE DRAINS LESS THAN 1IN 4 (25%) TO BE TURF
LINED OR AS SPECIFIED BY SUPERINTENDENT.

NOTE:
REFER DRG. 510357-008-CI-1034 FOR
EARTHWORKS VOLUMES AND DRG.
510357-008-CI-1035 FOR SETOUT TABLES.
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SETOUT POINTS SETOUT POINTS
PT No. | EASTING | NORTHING | RL. PT No. | EASTING | NORTHING | RL.

1 458486.748 6908094.637 85.050 67 458712.793 6908927.758 82.507

2 458283.682 6908250.530 84.550 68 458595.115 6909012.868 82.221

3 458367.199 6908369.916 85.278 69 458612.988 6909024.333 82.179

4 458569.351 6908224.544 85.780 70 458663.956 6909035.001 82.076

4} 458571.996 6908228.079 85.444 71 458720.404 6909034.518 81.964

6 458397.576 6908353.589 86.008 72 458782.908 6909026.789 81.840

7 458414.394 6908376.967 85.817 73 458828.191 6909021.233 81.750

8 458416.298 6908401.874 85.652 74 458916.519 6908956.897 82.132

9 458447.529 6908445.288 85.330 75 458996.119 6908898.918 82477

10 458493.761 6908412.029 85.728 76 458989.642 6908910.539 81.923

11 458476.824 6908388.485 85.902 77 459082.021 6909060.822 81.330

12 458611.994 6908291.311 85.071 78 459079.421 6909068.206 81.308

13 458367.239 6908371.718 85.271 79 458706.120 6909197.347 80.959

14 458282.887 6908251.139 84.550 80 458480.822 6908087.096 81.849

15 458200.000 6908314.772 84.420 81 458278.226 6908243.604 81.609

16 458189.851 6908344.684 84.381 82 458192.609 6908309.478 81.390

17 458189.654 6908395.346 84.290 83 458181.157 6908343.232 81.443

18 458202.638 6908439.861 84.182 84 458180.949 6908396.572 81.360

19 458297.608 6908605.554 83.735 85 458194.286 6908442.297 81.345

20 458451.270 6908495.010 84.550 86 458292.312 6908611.828 81.163

21 458395.105 6908416.936 84.964 87 458368.653 6908743.566 80.996

22 458374.816 6908408.303 85.059 88 458439.691 6908864.808 80.897

23 458354.889 6908380.602 85.206 89 458465.209 6908902.452 80.787

24 458453.606 6908498.257 84.811 90 458491.692 6908932.167 80.750

25 458299.608 6908609.043 83.732 91 458544.606 6908974.609 80.724

26 458415.644 6908525.567 85.045 92 458576.505 6908994.256 80.714

27 458540.925 6908619.634 83.914 93 458593.563 6909017.763 80.546

28 458499.078 6908649.738 84.383 94 458611.414 6909029.056 80.512

29 458374.360 6908739.460 83.329 95 458662.816 6909039.714 80.461

30 458443.806 6908859.384 82.957 96 458720.443 6909039.092 80.440

31 458576.030 6908764.263 83.772 97 458786.172 6909031.400 80.185

32 458621.459 6908731.581 83.087 98 458831.202 6909025.367 80.195

33 458623.795 6908734.828 83.063 99 458919.591 6908961.167 80.379

34 458537.266 6908797.077 83.596 100 458475.960 6908078.473 81.850

35 458445.872 6908862.819 83.033 101 458046.262 6908345.800 81.539

36 458470.005 6908898.418 82.856 102 458042.870 6908359.865 81.540

37 458495.859 6908928.088 82.694 103 458080.689 6908418.594 81.384

38 458547.267 6908970.292 82.420 104 458065.956 6908480.330 81.430

39 458578.869 6908990.253 82.267 105 458068.018 6908510.132 81.438

40 458642.895 6908943.906 82.662 106 458130.095 6908669.018 81.331

41 458714.702 6908891.927 82.226 107 458135.185 6908693.565 81.331

42 458718.759 6908866.834 82.087 108 458131.905 6908718.419 81.345

43 458491.009 6908505.727 84.883 109 458092.696 6908845.520 81.502

44 458539.014 6908572.457 84.390 110 458096.520 6908867.803 81.502

45 458585.139 6908636.574 83.916 111 458116.753 6908877.889 81.453

46 458638.015 6908710.073 83.373 112 458306.620 6908876.615 80.936

47 458678.423 6908681.004 83.871 113 458326.378 6908886.083 80.886

48 458805.700 6908589.441 83.087 114 458385.402 6908960.532 80.769

49 458757.039 6908512.910 83.586 115 458489.704 6909062.203 80.789

50 458719.165 6908453.343 83.974 116 458504.181 6909071.312 80.645

) 458584.245 6908550.404 84.888 117 458662.203 6909124.203 80.598

92 458560.792 6908567.276 84.520

53 458555.821 6908560.366 84.571

54 458507.815 6908493.637 85.064

95 458464.336 6908433.197 85.511

o6 458807.850 6908592.822 83.180

o7 458722.782 6908654.020 83.704

58 458640.351 6908713.320 83.150

99 458740.342 6908852.314 82.122

60 458765.509 6908856.383 82.264

61 458833.119 6908807.442 82.681

62 458894.011 6908763.363 82.305

63 458899.161 6908736.431 82.159

64 458933.672 6908800.704 82.884

65 458897.924 6908793.861 82.958

66 458833.008 6908840.812 82.800
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EROSION, SEDIMENT AND DRAINAGE CONTROL GENERAL NOTES EROSION RISK LEGEND
1. THE EROSION AND SEDIMENT CONTROL MEASURES IMPLEMENTED ON SITE OCCUR PRIOR TO ANY CONTROLLED DISCHARGES. DOSING WITH A COAGULANT 1. FROM TABLE 4.4.5 - EROSION RISK RATING BASED ON AVERAGE MONTHLY RAINFALL s mess s \VORKS BOUNDARY
SHOULD BE INSTALLED AND UTILISED IN ACCORDANCE WITH THE AND/OR FLOCCULANT, SUCH AS LIME OR GYPSUM, IS ANTICIPATED TO BE DEPTH OF THE IECA GUIDELINES, THE SUBJECT SITE IS ESTIMATED TO HAVE AN
INTERNATIONAL EROSION CONTROL ASSOCIATION (IECA) AUSTRALASIA 'BEST REQUIRED TO REACH ACCEPTABLE LEVELS OF pH AND SUSPENDED SOLIDS. EROSION RISK RATING RANGING BETWEEN 'HIGH' FOR THE MONTHS OF DECEMBER B BN BN Em W CLEARINGLIMITS
PRACTICE EROSION AND SEDIMENT CONTROL (NOVEMBER 2008)' GUIDELINES, CONTRACTOR TO CONFIRM THE DETAILED METHODS FOR FLOCCULATION, AND THROUGH TO FEBRUARY, TO 'LOW' FOR JULY THROUGH TO SEPTEMBER. REFER TO
WITH DETAILS SHOWN ON THE STANDARD DRAWINGS NOTED, AND AS THE TYPES AND DOSES OF COAGULANTS AND/OR FLOCCULANTS TO BE TABLE BELOW FOR THE MONTHLY EROSION RISK RATINGS FOR NEARBY LOCATIONS CATCHMENT BOUNDARY
REQUIRED FOR COMPLIANCE WITH THE REQUIREMENTS OF THE UTILISED ON SITE. OF IPSWICH AND TOOWOOMBA.
CONSTRUCTION ENVIRONMENTAL MANAGEMENT PLAN. 5. DURING CONSTRUCTION, STOCKPILES AND AREAS OF BARE SOIL OR EARTH EROSION RISK RATING BASED ON AVERAGE MONTHLY RAINFALL CATCHMENT 1B A7cHMENT ID AND AREA
2. THE EROSION AND SEDIMENT CONTROL MEASURES SHOWN ON THESE PLANS THAT ARE LIKELY TO BECOME ERODED MUST BE ADEQUATELY PROTECTED - DEPTH TABLE 0.640ha
HAVE BEEN BASED ON A CONSTRUCTION PERIOD OF UP TO 12 MONTHS. BY UPSLOPE SURFACE WATER DIVERSION, DOWNSLOPE SEDIMENT CONTROLS
SHOULD THE CONSTRUCTION PERIOD EXTEND BEYOND 12 MONTHS THEN THE AND TEMPORARY SURFACE COVERINGS. LOCATION | JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP | OCT | NOV | DEC %%QKALELEEEEC')\'V(\;E (TF:_IEEFEE)'EE{\F STHDABEVSEST[UFS{Eg v/\ma igf’ffﬁé SSgLI}A\IIEV'\gRFSENCE
CONTROL MEASURES PROVIDED SHOULD BE REVIEWED TO CONFIRM IF THE , ,
DEVICES REMAIN ADEQUATE. 16. FH)E\S(?\'FEES%%KET\L;EIS ﬁgg IA%SE ¥ﬁkﬁ TE%A?ESTEMPORAR'LY VEGETATED IF IPSWICH |l Mo Mo Mo ML L L Mo MR = SF=————— P \CED AT REGULAR INTERVALS. ENDS OF SEDIMENT FENCE TO BE EXTENDED
' UPSLOPE AT LEAST 1.0m.
3. THE CONTROL MEASURES NOTED IN THIS PLAN REPRESENT THE MINIMUM 17 MAXIMUM LENGTH OF EXPOSED SLOPE TO BE LIMITED TO 50m BY THE USE OF TOOWOOMBA | H H M| M| M| M| M L M| M| M H
ANTICIPATED STANDARDS OF EROSION AND SEDIMENT CONTROL FOR THE THE EROSION AND SEDIMENT DEVICES SHOWN. o SEDIMENT FENCE SPILL THROUGH WEIR. PROVIDE BATTER CHUTE TO ADJACENT
CONSTRUCTION PHASE. ALL MEASURES ARE TO BE SUPPLEMENTED WITH 18 CLEAN WATER DIVERSION DRAINS TO BE TURFED IF LONGITUDINAL GRADE ! CATCH DRAIN WHERE OUTLET GRADE EXCEEDS 1 IN 20 (5%)
MONITORING AND MAINTENANCE ON SITE. ADDITIONAL CONTROLS OR : 2. FROM TABLE 4.4.7 OF THE IECA GUIDELINES, THE FOLLOWING BEST PRACTICE LAND CLEARING
MODIFICATIONS TO WORK PRACTICES MAY BE REQUIRED TO SUIT THE SITE <10% AND 2 YR ARI VELOCITY IS LESS THAN 1.5m/s, OTHERWISE THEY ARE TO AND REHABILITATION REQUIREMENTS HAVE BEEN RECOMMENDED FOR 'LOW','MODERATE' —_—— %?,Yé ESS;E&SE;ERM/ BUND (REFER [ECA STD DWG SD-CB-01 AND SD-MB-01 FOR
CONDITIONS OR CONSTRUCTION SEQUENCING AS IDENTIFIED THROUGH BE ROCK LINED. AND 'HIGH' EROSION RISK RATINGS:
ON-SITE MONITORING. 19.  THE OUTLETS OF ALL DIVERSION DRAINS TO HAVE ROCK SCOUR PROTECTION FOR A 'LOW' EROSION RISK RATING: > CLEAN WATER DIVERSION DRAIN, REFER NOTES 18 & 19
BY THE SUPERINTENDENT, THE CONTRACTOR SHALL INSTALL ADDITIONAL 20. VELOCITY CONTROLS AND / OR CHANNEL LININGS TO BE UTILISED WITHIN e DISTURBED SOIL SURFACES STABILISED WITH A MINIMUM 70% COVER WITHIN 30 DAYS OF
MEASURES TO MINIMISE THE IMPACT OF CONSTRUCTION ACTIVITIES ON THE EARTH LINED CATCH DRAINS WITH FLOW VELOCITIES >0.6m/s. COMPLETION OF WORKS WITHIN ANY AREA OF A WORK SITE. DIRTY WATER CATCH DRAIN, REFER NOTES 19 & 20 (REFER IECA STD DWG No.
SURROUNDING ENVIRONMENT. 21 FOR MANAGEMENT OF DISPERSIVE SOILS REFER TO [ECA 'BEST PRACTICE e UNFINISHED EARTHWORKS ARE SUITABLY STABILISED IF RAINFALL IS REASONABLY SD-CD-01, SD-CD-02, SD-CD-04 & SD-CD-05)
5. PUBLIC AND WORKPLACE SAFETY ISSUES MUST BE CONSIDERED AND EROSION AND SEDIMENT CONTROL (NOVEMBER,2008)' GUIDELINES AND gé) gi'ESLE’ AND DISTURBANCE IS EXPECTED TO BE SUSPENDED FOR A PERIOD EXCEEDING y EXISTING CONTOUR (1.0m INTERVAL
MONITORED FOR EACH DEVICE TO THE SATISFACTION OF LOCAL AUTHORITIES IPSWICH CITY COUNCILS 'IMPLEMENTATION GUIDELINE No. 28 - DISPERSIVE SOIL FOR A 'MODERATE' EROSION RISK RATING: (1.0m )
AND INDUSTRY STANDARDS. MANAGEMENT' FOR FURTHER GUIDANCE. o LAND CLEARING LIMITED TO MAXIMUM OF SIX WEEKS OF WORK ————13% ———— FINISHED CONTOUR (0.25m INTERVAL)
6.  THE CONTRACTOR IS RESPONSIBLE FOR LOCATING EROSION AND SEDIMENT 22. FOR IDENTIFIED DISPERSIVE SOILS AREAS, FLOW DIVERSION BUNDS/BANKS e DISTURBED SOIL SURFACES STABILISED WITH A MINIMUM 70% COVER WITHIN 20 DAYS OF TEMPORARY LINED BATTER CHUTE (REFER IECA STD DWG SD-CH-01, SD-CH-02,
CONTROL DEVICES TO ACCOMMODATE EARTHWORKS AS REQUIRED. THE SHOULD BE ADOPTED OVER CUT IN CATCH DRAINS. WHERE CUT IN DRAINS ARE COMPLETION OF WORKS WITHIN ANY AREA OF A WORK SITE. PTEERERENEE o5 b 03 AND SD-CH-06)
LOCATION OF THE EROSION AND SEDIMENT CONTROL DEVICES SHOWN ARE NECESSARY WITHIN DISPERSIVE SOIL AREAS, THESE CATCH DRAINS SHOULD e STAGE CONSTRUCTION AND STABILISATION OF EARTH BATTERS (STEEPER THAN 6H:1V) IN >
INDICATIVE ONLY. IT IS THE CONTRACTOR'S RESPONSIBILITY TO SPECIFICALLY BE ADEQUATELY LINED WITH A MINIMUM OF 150mm OF NON-DISPERSIVE MAXIMUM 3m VERTICAL INCREMENTS WHEREVER REASONABLE AND PRACTICABLE. / SITE COMPOUND (INDICATIVE ONLY)
LOCATE THE CONTROL DEVICES, AND MINIMISE SEDIMENT TRANSPORT MATERIAL PRIOR TO THE INSTALLATION OF OTHER TEMPORARY CHANNEL e UNFINISHED EARTHWORKS ARE SUITABLY STABILISED IF RAINFALL IS REASONABLY /
MAINTENANGE PERIOD, I 5 THE RESPONSIBILITY OF THE CONTRAGTOR T0 SR O ST A POSSIBLE, AND DISTURBANCE IS EXPECTED TO BE SUSPENDED FOR A PERIOD EXGEEDING SEDIVENT BASIN (REFER O TABLE 1 AND 2 FOR DETAILS, INDICATIVE LOGATION
: 23. ALL DISTURBED SURFACES OTHER THAN CHANNEL WORKS AREAS TO BE 20 DAYS. !
ENSURE THAT THE INTENTS OF THESE PLANS AND ANY CONSENT AUTHORITY EITHER ADEQUATELY SEALED. STABILISED OR VEGETATED TO THE DESIGN FOR A 'HIGH EROSION RISK RATING: @ ONLY, REFER IECA STD DWG SD-SB-05 AND SD-SB-06)
COMPLIANCE RECOMMENDATIONS ARE COMPLIED WITH. REQUIREMENTS WITHIN 20 DAYS OF COMPLETION OF SITE WORKS FOR e LAND CLEARING LIMITED TO MAXIMUM OF FOUR WEEKS OF WORK.
7. WHERE PRACTICAL ALL AREAS OF THE SITE NOT SUBJECT TO EROSION, MODERATE EROSION RISK AREAS, AND WITHIN 10 DAYS FOR HIGH EROSION e DISTURBED SOIL SURFACES STABILISED WITH A MINIMUM 75% COVER WITHIN 10 DAYS OF CHECK DAM (INDICATIVE ONLY, REFER IECA STD DWG SD-RCD-01)(SAND BAGS TO BE
CONTAMINATION OR DISTURBANCE MUST HAVE PROVISION FOR ALL RUN-OFF RISK AREAS. COMPLETION OF WORKS WITHIN ANY AREA OF A WORK SITE. El USED WHERE CHANNELS ARE <0.5m DEPTH, ROCK TO BE USED WHERE CHANNELS
TO BE DIVERTED AWAY FROM THE NOMINATED EROSION AND SEDIMENT e STAGE CONSTRUCTION AND STABILISATION OF EARTH BATTERS (STEEPER THAN 6H:1V) IN ARE >0.5m DEPTH)
24. CHANNEL WORKS AREAS TO BE ADEQUATELY STABILISED OR VEGETATED TO
CONTROL MEASURES AND FACILITIES, IN A MANNER, WHICH DOES NOT CAUSE THE DESIGN REQUIREMENTS WITHIN 10 DAYS OF COMPLETION OF WORKS FOR MAXIMUM 3m VERTICAL INCREMENTS WHEREVER REASONABLE AND PRACTICABLE.
8. WHERE INDICATED CONTAMINATED RUN-OFF MUST BE DIRECTED TOWARDS A AREAS. e SOIL STOCKPILES AND UNFINISHED EARTHWORKS ARE SUITABLY STABILISED IF SD-FS-01 AND SD-SA-01)
Eﬁ%@éﬁﬁ §’EWSEENXNC§§.TVT€VLV 85}2& |-?,:JSR|)E”\:J?\| ?ETS'S J%EFBT%LEK DISTURBANCE IS EXPECTED TO BE SUSPENDED FOR A PERIOD EXCEEDING 10 DAYS. SEDIMENT BASIN EMERGENCY SPILLWAY LOGATION (NDICATIVE ONLY. T0 BE
CONTRIBUTING SITE IS ADEQUATELY STABILISED ’ SEDIMENT BASIN NOTES: APPLICATION OF EROSION CONTROL MEASURES TO SOIL SLOPES CONFIRMED ON-SITE)
' 1. SEDIMENT BASIN CUT/FILL BATTERS TO BE CONSTRUCTED TO TIE IN WITH THE (TABLE 4.4.13 OF IECA 2008)
9. ALL EROSION AND SEDIMENT CONTROL MEASURES INSTALLED DURING BULK EXISTING GROUND. DESIGNATED STOCKPILE LOCATION (INDICATIVE ONLY, IF REQUIRED)
EARTHWORKS ARE TO BE MAINTAINED IN EFFECTIVE OPERATIONAL CONDITION > DEWATERING AND SPILLWAY OUTLET LOCATIONS ARE TO BE SPECIFIED ON FLAT LAND MILD SLOPE STEEP SLOPE
UNTIL THE SITE IS ADEQUATELY STABILISED. THIS INCLUDES MONITORING, e T SONTRACTORS ENVIRONUENTAL NANAGER A0 CONFIRNED BY (FLATTER THAN 1 in 10) (1in10-1in 4) (STEEPER THAN 1 in 4) — AREA TO BE TOPSOILED AND SEEDED OR STABILISED TO DESIGN REQUIREMENTS.
REPAIRS AND CLEANING OUT AT REGULAR INTERVALS, AFTER STORM EVENTS, THE SUPERINTENDENT .“.7.7.7 |  BATTERS TO BE LANDSCAPED, TURFED OR HYDROMULCHED ETC IN ACCORDANCE
DISTURBANCE BY CONSTRUCTION AND AS DIRECTED BY SUPERINTENDENT ON - EROSION CONTROL . v < | WITH APPROVED CIVIL DRAWINGS.
SITE. THESE STRUCTURES MUST NOT BE ALLOWED TO ACCUMULATE SEDIMENT 3. WHERE ROCK IS ENCOUNTERED, THE CUT BATTER OF THE SEDIMENT BASIN SLANKETS BONDED FIBRE MATRIX BONDED FIBRE MATRIX
VOLUMES IN EXCESS OF FORTY PER CENT (40%) SEDIMENT STORAGE DESIGN MAY BE CONSTRUCTED WITH A NOMINAL BATTER SLOPE OF 1(V) : 1(H). FOR TURF FULL VERGE AREA FROM BACK OF KERB TO LOT BOUNDARY. TURF LINE
CAPACITY. WHERE SEDIMENT BASINS ARE USED A MARKER SHALL BE PLACED OTHER SOILS, THE CUT BATTER SLOPE SHALL BE CONSTRUCTED WITH A GRAVELLING COMPOST BLANKETS CELLULAR CONFINEMENT INTER-ALLOTMENT DRAINAGE CHANNELS (REFER IECA STD DWG SD-GFS-01 AND
WITHIN THE BASIN TO SHOW THE LEVEL ABOVE WHICH THE SEDIMENT NOMINAL BATTER SLOPE OF 1(V) : 2(H) OR FLATTER IF IT IS CONSIDERED THAT SYSTEMS SD-GFS-02)
STORAGE DESIGN CAPACITY OCCURS. MATERIALS REMOVED FROM SEDIMENT THE 1(V) : 2(H) SLOPE IS NOT SUFFICIENTLY STABLE FOR THE SOILS MULCHING EROSION CONTROL COMPOST BLANKETS FABRIC DROP INLET PROTECTION AROUND FIELD INLET (REFER IECA STD DWG
RETENTION DEVICES MUST BE DISPOSED OF IN A MANNER APPROVED BY THE ENCOUNTERED. APPROPRIATE BASIN BATTER SLOPES FOR THE ON SITE BLANKETS, MATS AND MESH SD-FD-01 AND SD-FD-02) (
CONSENT AUTHORITY THAT DOES NOT CAUSE POLLUTION. CONDITIONS ENCOUNTERED TO BE CONFIRMED BY GEOTECHNICAL ENGINEER. REVEGETATION MULCHING WELL EROSION CONTROL
10. WHERE WATER STORAGE IS PROPOSED FOR CONSTRUCTION PURPOSES, IT 4. EARTH EMBANKMENTS IN EXCESS OF 1m IN HEIGHT SHOULD BE CERTIFIED BY ANCHORED BLANKETS, MATS AND MESH CONSTRUCTION ENTRY / EXIT ROCK PAD (INDICATIVE ONLY, REFER IECA STD DWG
SHOULD BE PROVIDED OVER AND ABOVE THE MINIMUM NOTED SEDIMENT BASIN GEOTECHNICAL ENGINEER. ROCK MULCHING REVEGETATION REVEGETATION SD-EXIT-01 AND SD-EXIT-02)
SETTLING ZONE AND STORAGE ZONE VOLUMES. WATER LEVELS SHOULD NOT .
5. IF BATTER SLOPES STEEPER THAN 1(V) : 4(H) ARE USED AROUND EDGE OF SOIL BINDER ROCK MULCHING ROCK ARMOURING
EXTEND INTO THE SETTLING ZONE VOLUME TO ALLOW FOR THIS VOLUME TO BE SEDIMENT BASIN, THEN SAFETY FEN(C,)NG (IS)TO BE SUPPLIED TO THE FULL SEDIMENT TRENCH AND WEIR (REFER IECA STD DWG SD-SS-01, SD-8S-02, SD-SW-01
AVAILABLE FOR THE NEXT RAINFALL EVENT. PERIMETER FOR THE DURATION OF THE BASIN'S OPERATION. TURFING TURFING TURFING AND SD-SW-02) (INDICATIVE LOCATION ONLY, FINAL POSITION TO BE CONFIRMED ON
11. ACCESS TO THE SITE MUST BE RESTRICTED TO THE NOMINATED STABILISED 6. TOINCREASE THE EFFECTIVE TREATMENT OF THE SEDIMENT BASINS. REFER SITE)
CONSTRUCTION ENTRANCE / EXITS. ROCK PAD ACCESS POINTS SHALL BE ' ’
TO SEDIMENT BASIN DESIGN, CONSTRUCTION, OPERATION AND MAINTENANCE
PROVIDED TO HELP SHAKE MUD FROM VEHICLE TYRES. THE NUMBER OF GUIDELINES FOR DETAILS ON THE INCORPORATION OF ANCILLARY ITEMS SUCH ROCK FILTER DAM (REFER TO [ECA STD DWG SD-RFD-01 AND SD-RFD-02) (INDICATIVE
CONSTRUCTION ACCESS POINTS TO BE LIMITED. ADDITIONAL MEASURES TO BE AS INTERNAL BAFFLES LOCATION ONLY, FINAL POSITION TO BE CONFIRMED ON-SITE)
PROVIDED IF EVIDENCE OF SEDIMENT BEING TRANSPORTED ONTO ROADWAYS. '
12 ANY DIRT / MATERIALS SPILT OR TRACKED ONTO TMR. COUNCIL OR OTHER 3P WATER QUALITY SAMPLING LOCATION (INDICATIVE ONLY, CONTRACTOR TO CONFIRM
EXTERNAL ROADS IS TO BE BROOMED UP AND COLLECTED - NOT WASHED INTO ON'SITE)
STORMWATER DRAINS OR WATERWAYS. BONDED FIBRE MATRIX OR APPROVED EQUIVALENT HYDRAULICALLY APPLIED
13.  THE CONTRACTOR SHALL ENSURE THE STABILISED SITE ACCESS IS STABILISER TO BE APPLIED TO ALL BATTERS TO SUPERINTENDENTS INSTRUCTIONS
MAINTAINED AND CLEANED OUT REGULARLY AND AS DIRECTED BY THE (REFER IECA STD DWG SD-BFM-01). ANY TABLE DRAINS TO BE STABILISED USING
SUPERINTENDENT ON SITE. EROSION CONTROL METHODS SUITABLE FOR CONCENTRATED FLOW AREAS.
14, RUNOFF RETAINED WITHIN THE SEDIMENT BASINS IS NOT TO BE RELEASED TO
THE RECEIVING ENVIRONMENT UNTIL THE SUSPENDED SOLIDS LS LEVEL SPREADER FLOW DISSIPATER (INDICATIVE ONLY, REFER IECA STD DWG
CONCENTRATIONS ARE LESS THAN 50 MILLIGRAMS PER LITRE, AND THE pH OF m SD-LS-01)
THE WATER WITHIN THE BASIN IS WITHIN THE 6.5-8.5 RANGE. TESTING OF
SUSPENDED SOLIDS AND pH WITHIN ANY TEMPORARY SEDIMENT BASIN IS TO FLOW DIRECTION
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EROSION AND SEDIMENT CONTROL CONSTRUCTION SEQENCE

DUST MANAGEMENT NOTES

EROSION AND SEDIMENT MANAGEMENT STRATEGY

PHASE 1 - PRIOR TO EARTHWORKS: THE CONTRACTOR IS RESPONSIBLE FOR THE CONTROL OF ALL DUST EMISSIONS DURING COMPLY WITH THE EROSION AND SEDIMENT CONTROL PLAN AS SHOWN, TO
ALL EARTHWORKS OPERATIONS. OBECTIVE/TARGET CONTROL EROSION AND SEDIMENT TRANSPORT. ENSURE THAT ALL EROSION AND
1. :mga& ECSNSTRUCTION ENTRY/EXIT AND SITE FENCING. IF REQUIRED SECURITY GATES TO BE [T)g STTHCE OF'\g& %kNTlﬁ gHT'\g QMulﬁ ﬁw T‘S[\?T:ITE A ,\CAQ \?EE “j’E“ﬁ ATY c;,: CDLUUSDTEC’)ELFJTS :\4 /éY NOT BE LIMITED zz[ill:ﬂ;\l;c;(;NTngLE 3;\::'3';?\1 SF:; (E)zEF;Al\;;:NTAl\g ,:\L /:;LTEARA;;ATER ____
g- :sggﬁ QE‘DD?MOE;E";E:\'I\‘SJC? ELEOSJS'S(T)V’C%ESE); EXPTFE?\ITTESFT 5\/[’0’;%?& s e THE PRE-CLEARING OF LAND WILL BE MINIMISED. NO VEGETATION VANAGEMENT STRATEGY FLOWS AS SHOWN ON PLAN. PROVIDE BARRIERS AND OTHER CONTROL MEASURES
4. WHERE PRACTICAL INSTALL CLEAN WATER DIVERSION DRAINS/BUNDS AROUND CONSTRUCTION STRIPPING/CLEARING WILL OCCUR IN SITUATIONS OF HIGH WIND. §E§Iﬂ'§hﬂ“§;‘$§$ﬁ'§ ;gg;g}@ E,\?\L%EWQER FLOWS OVER EMBANKMENTS, AND
AREAS AND APPROPRIATELY STABILISE. OUTLET OF DIVERSION DRAINS TO HAVE APPROPRIATE * QELP%ESRS'\"'E?L'\';NT BUNDS AND RESHAPED AREAS WILL BE RE-VEGETATED AS QUICKLY RECT SEDMENTATION BARRIERS AT PERIVETER OF CONSTRUCTION AREAS AS
SCOUR PROTECTION INSTALLED. e STABILISATION AND RE-VEGETATION OF FILL AREAS. TASKS/ACTIONS SHOWN ON EROSION AND SEDIMENT CONTROL PLAN
5. TEMPORARY STOCKPILE AREAS TO BE MARKED OUT. TOPSOIL TO BE TRANSPORTED IN A DAMP e STOCKPILING ON-SITE WILL BE MINIMISED WHERE POSSIBLE. -
CONDITION TO RETAIN SOIL STRUCTURE. TOPSOIL STOCKPILES TO BE LOW FLAT LONG MOUNDS. « CONSIDER THE ORIENTATION OF TEMPORARY STOCKPILES TO MINIMISE THE EFFECT EREQUENCY/DEADLINE CONTRACTOR TO INSPECT DEVICES AT LEAST WEEKLY AND PRIOR TO AND
6.  STRIP AND STOCKPILE TOPSOIL FROM SEDIMENT BASIN AREAS. OF PREVAILING WINDS. IMMEDIATELY FOLLOWING EACH SIGNIFICANT RAINFALL EVENT.
7. CONSTRUCT SEDIMENT BASINS AND OTHER NOMINATED SEDIMENT CONTROL DEVICES AS .
NOTED. PROVIDE APPROPRIATE SAFETY FENCING IF BATTERS STEEPER THAN 1 IN 4 ARE USED. . Cvia\éls 'S,TRCT’Z %ﬁiﬁfﬁ,ﬁgﬁEWVX'SSABNRTEE’;@ SE%F;\%TSSE%NPERSON/ ggmgngDOEF\{/L%SBE RESPONSIBLE FOR INSPECTIONS AND MAINTENANCE OF
8. CONSTRUCT PERIMETER BUNDS/CATCH DRAINS ALONG DOWNSLOPE EXTENT OF WORK AREAS e MAINTENANCE OF VEGETATED BUFFERS AND/OR THE IMPLEMENTATION OF BARRIERS, :
TO DIRECT DIRTY WATER RUNOFF TOWARDS NOMINATED SEDIMENT CONTROL DEVICES. AS PARTICULARLY AROUND STOCKPILE AREAS. gggA‘f\F’{ORKMEN TO ADVISE FOREMAN IF THEY NOTICE ANY CONTROLS NEEDING
NOTED OR WHERE IDENTIFIED THROUGH MONITORING CHECK DAMS OR CHANNEL LININGS MAY e USE OF SHAKEDOWN AREAS FOR HAUL TRUCKS LEAVING THE SITE. :
BE NECESSARY TO ASSIST WITH THE MANAGEMENT OF FLOW VELOCITIES. e MINIMISATION OF VEHICULAR MOVEMENT EXCEPT FOR DESIGNATED TRAFFIC ROUTES. REPORTING/REVIEW Sk;&AgEiggﬁhglﬁgmk'Tﬁ [F){/ETL/E /LECELMB'SNFGB[E)AJE&?XRé[';"ﬁ)\lUANJ %S_ZEQ'NFALL’
9. FINAL LOCATION OF EROSION, SEDIMENT AND DRAINAGE CONTROL DEVICES TO BE CONFIRMED REGISTER. THIS REGISTER IS T0 BE MAINTAINED FOR THE DURATION OF THE
ON SITE WITH CONTRACTOR'S ENVIRONMENTAL MANAGER AND THE SUPERINTENDENT. VISUAL MONITORING IS TO BE UNDERTAKEN THROUGHOUT THE CONSTRUCTION PHASE. APPROVED WORKS, AND MADE AVAILABLE TO COUNCIL OFFICERS ON REQUEST
,\DA%‘T’\]TT'\(/')?{T:\'E$L|NEGC%E,\YT'§{E\§T'\A§F\{ gETEODETN%EJE'ENEJ\A(\L[)LESDTV;’,HR%%EJ'(E)TElgL'lFS'E}EEﬁRT%Uf H IF EROSION AND SEDIMENT CONTROL DEVICES HAVE BEEN FOUND TO BE DEFICIENT
PHASE 2 - DURING EARTHWORKS: MINIMUM AND ACTION TAKEN ON ANY COMPLAINTS RECEIVED. IF VISIBLE DUST EMISSIONS OR FAILED IN SERVIGE DUE TO UNFORSEEN CIRCUMSTANCES, CORRECTIVE AGTION
ARE OBSERVED WORKS TO CEASE IMMEDIATELY UNTIL APPROPRIATE DUST CONTROL CORRECTIVE ACTIONS IS TO BE UNDERTAKEN BY THE CONTRACTOR IMMEDIATELY WHICH MAY INCLUDE
MEASURES CAN BE PUT IN PLACE AMENDMENTS/ADDITIONS TO THE ORIGINAL EROSION CONTROL PLANS. SUCH
1. ENSURE THAT NOMINATED CONTROL MEASURES FROM PHASE 1, WHICH ARE TO REMAIN IN ' ADDITIONS OR AMENDMENTS ARE TO BE APPROVED BY THE SUPERINTENDENT.
PLACE, ARE MAINTAINED AND FUNCTIONAL. THE CONTRACTOR SHALL MAINTAIN A DAILY RECORD OF SITE CONDITIONS AND THE DUST
2. STRIP AND STOCKPILE TOPSOIL FROM EARTHWORKS AREAS. MANAGEMENT MEASURES IMPLEMENTED. COMPLAINTS BY RESIDENTS ARE TO BE
3. EARTHWORKS TO BE CARRIED OUT PROGRESSIVELY AND COMPACTED IN STAGES TO PREVENT RECORDED IN A COMPLAINTS REGISTER..
LARGE AREAS OF UNCONSOLIDATED MATERIALS BEING PRESENT ON SITE.
4. DIVERT ALL DIRTY WATER RUNOFF TOWARDS NOMINATED SEDIMENT CONTROL DEVICES. AS DEPENDING ON THE SOURCE OF THE DUST THE FOLLOWING MEASURES WILL BE
EARTHWORKS PROGRESSES REVIEW AND ADD/AMEND DIRTY WATER DRAINAGE CONTROL IMPLEMENTED:
DEVICES AS REQUIRED. VELOCITY CONTROLS TO BE IMPLEMENTED AS REQUIRED. e APPLY WATER SPRAYS TO VEGETATION.
5. REVIEW LOCATION AND MINIMUM SIZING OF SEDIMENT CONTROL DEVICES AS EARTHWORKS « DAMPEN EXPOSED AREAS.
PROGRESSES, AND AMENDED AS NECESSARY. e ENSURE ALL LOADED TRUCKS ARE COVERED.
6. SEDIMENT FENCING / DIVERSION BUNDS TO BE INSTALLED ALONG THE TOP OF BATTERS TO e INCREASE NUMBER OF WATER TRUCKS IN OPERATION.
MANAGE UNCONTROLLED FLOWS DOWN THE EXPOSED STEEP AREAS. TEMPORARY BATTER e CEASE OPERATIONS DURING PERIODS OF EXTREME WINDS.
CHUTES TO BE UTILISED TO CONTROL FLOWS DOWN BATTER SLOPES WHERE REQUIRED.
7. PROGRESSIVELY RESPREAD TOPSOIL FOLLOWING COMPLETION OF EARTHWORKS STAGES, PRIOR TO COMMENCEMENT OF BULK EARTHWORKS, THE CONTRACTOR IS RESPONSIBLE
LEAVING IN A ROUGHENED STATE. TOPSOIL TO BE TRANSPORTED IN A DAMP CONDITION TO FOR THE INSTALLATION OF A SPRINKLER SYSTEM IF WATER TRUCK OPERATION IS NOT
RETAIN SOIL STRUCTURE. SEED/MULCH/HYDROMULCH/TURF AREAS IMMEDIATELY UPON ABLE TO BE UNDERTAKEN. A 100mm MINIMUM DIAMETER PRESSURE MAIN IS TO BE LAID,
COMPLETION. IRRIGATE AREAS AS REQUIRED. THE EXACT ALIGNMENT TO BE DETERMINED ON SITE BY THE SUPERVISING ENGINEER. A
8.  ASROADS ARE FORMED, SANDBAG CHECK DAMS TO BE PLACED TO ASSIST WITH MANAGING DIESEL PUMP WITH PRESSURE REDUCING VALVE WILL OPERATE DURING BULK
RUNOFF VELOCITIES. EARTHWORKS. VALVES WILL BE LOCATED AT 100m INTERVALS ALONG THE MAIN FROM
9. FINAL LOCATION OF EROSION, SEDIMENT AND DRAINAGE CONTROL DEVICES TO BE CONFIRMED WHICH 'EASYSHIFT' SPRINKLERS (OR APPROVED EQUIVALENT) CONNECT. SPRINKLERS
ON SITE WITH CONTRACTOR'S ENVIRONMENTAL MANAGER AND THE SUPERINTENDENT. ARE TO HAVE A MINIMUM CAPACITY OF 0.7 LITRES PER SECOND, A MINIMUM 16m SPREAD
10. REGULARLY MONITOR AND MAINTAIN EROSION, SEDIMENT AND DRAINAGE CONTROLS TO RADIUS AND TRAFFICABLE HOSES. THE CONTRACTOR SHALL ENSURE ALL EXPOSED
ENSURE MEASURES REMAIN FUNCTIONAL. DAMAGED AND/OR INEFFECTIVE CONTROLS AND EARTHWORK AREAS ARE WATERED AS REQUIRED LIMITING THE OCCURRENCE OF DUST
MATERIALS ARE TO BE REPAIRED, REFURBISHED OR REPLACED. TO A LEVEL ACCEPTABLE TO THE LOCAL COUNCIL.
11, INSPECT ALL CONTROL DEVICES AND MEASURES PRIOR TO AND FOLLOWING RAINFALL EVENTS,
AND REPAIR/REPLACE AS REQUIRED.
PHASE 3 - SITE STABILISATION:
1. ENSURE THAT NOMINATED CONTROL MEASURES FROM PHASES 1 AND 2, WHICH ARE TO REMAIN IN
PLACE, ARE MAINTAINED AND FUNCTIONAL.
2. UNCOMPLETED EARTHWORKS AREAS TO BE TEMPORARILY STABILISED WITH APPROPRIATE SOIL
BINDER/MULCH/HYDROMULCH OR EQUIVALENT WHERE WORKS HAVE CEASED FOR AN EXTENDED
PERIOD OF TIME (SUBJECT TO EROSION RISKS).
3. MONITOR AND MAINTAIN ALL TEMPORARY CONTROL DEVICES AND PERMANENT STABILISATION
MEASURES. DAMAGED AND/OR INEFFECTIVE CONTROLS AND MATERIALS ARE TO BE REPAIRED,
REFURBISHED OR REPLACED.
4. INSPECT ALL CONTROL DEVICES AND MEASURES PRIOR TO AND FOLLOWING RAINFALL EVENTS,
AND REPAIR/REPLACE AS REQUIRED.
5. RESEED AND IRRIGATE ANY DISTURBED AREAS.
6.  SEDIMENT BASINS AND OTHER SEDIMENT CONTROL DEVICES TO BE DECOMMISSIONED FOLLOWING
ADEQUATE STABILISATION OF THE UPSLOPE CONTRIBUTING CATCHMENT AREAS.
7. WHERE SEDIMENT BASIN AREA DOES NOT FORM PART OF PERMANENT STORMWATER
MANAGEMENT STRATEGY, AREA TO BE APPROPRIATELY STABILISED. DOWNSLOPE SEDIMENT
FENCING TO REMAIN IN PLACE UNTIL ADEQUATE STABILISATION OF DISTURBED AREA.
8. TEMPORARY STOCKPILE AREAS AND SITE COMPOUND/OFFICE TO BE DECOMMISSIONED AND AREAS
APPROPRIATELY STABILISED.
9. DOWNSLOPE EXTENT OF WORK AREA SEDIMENT FENCING TO REMAIN IN PLACE UNTIL ADEQUATE
STABILISATION OF CONTRIBUTING UPSLOPE CATCHMENT AREA.
10. PLANTING, TURFING, MULCHING ETC. TO NOMINATED APPROVED LANDSCAPE PLANS.
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CAD File: L:\5103-57\008 - detailed bulk earthworks\Drawings\510357-008-CI-1020-1022.dwg

XREF's:

— CONSTRUCT LEVEL SPREADER 150mm LOWER THAN SURROUNDING
FOREBAY TOP OF BATTER TO DIRECT FLOWS INTO SEDIMENT POND. _ DECANT SYSTEM
INLET ZONE / EMBED 150X45mm TIMBER SECTION (50mm PROUD) INTO CONCRETE (TYPE A BASINS ONLY)
SEDIMENT FOREBAY BEAM LEVEL SPREADER CONSTRUCTED ACROSS TOP OF SPILLWAY.
(MIN 5m LENGTH) ROCK WEIR OUTLET.
AUTOMATED DOSING SYSTEM WHERE PRACTICAL FLOWS TO BE DIRECTED
(TYPE A & B SEDIMENT BASINS) SEDIMENT BASIN POND TO DRAINAGE SYSTEMS
(LENGTH)
ALL FLOWS TO BE DIRECTED TO OPTIONAL 'SNES[;/;ALELN%F%ERFZZ‘ESZTOL% 'EEE\;“ETL'FY FLOW DEPTH OVER WEIR INCLUDING 0.3m FREEBOARD
SEDIMENT BASIN FOREBAY VIA _ INTERNAL EXTEND ROCK
AUTOMATED DOSING SYSTEM 2 g BAFFLES FLOW PROTECTION MIN. 2.0m
7 1 O\ ! FROM TOE OF BATTER
Ve, i i '
= e 4y
XX AR AXXX ! N
) [FREE WATER ZONE - TYPE A ONLY : =N
SEDIMENT BASIN BATTERS TO BE STABILISED T SEDIMENT STORAGE ZONE \ W
WITH GEOTEXTILE / BLACK PLASTIC / | VARIES | e ERIS P WORK ALL DISCHARGES FROM SEDIMENT BASIN
CONCRETE DEPENDENT ON SOIL PROPERTIES. - | | TO BE DISCHARGED / DIRECTED ONTO
TYPICAL TYPE A /B SEDIMENT BASIN EXAMPLE PROFILE WELL PROTECTED STABLE GROLND
SCALE AT- 1:100 400mm THICK Ds,=200mm UNDERLAIN
A3- 1:200 BY GEOFABRIC (BIDIM A24)
MAINTENANCE ACCESS RAMPS TO BE MIN. WIDTH OF
3.0m WITH 1(V):6(H) GRADE. RAMP LOCATION SUBJECT
TO CONFIRMATION OF SUITABLE POSITION ON SITE.
TABLE 1 - TYPE A SEDIMENT BASIN DETAILS
BASIN LENGTH | BASIN WIDTH | BASINAREA | SETTLING | FREE SEDIMENT  [TOTAL DEPTH| SETTLING SEDIMENT TOTAL BASIN [ INLET ZONE LENGTH | INLET ZONE WIDTH EMERGENCY Q20
DEVICE ID CATCHMENT Cﬁ;%';'\?:a'\)” 5 ASTEEERS @ MID-ZONE | @ MID-ZONE | @ MID-ZONE |  ZONE WATER STORAGE FROM ZONE STORAGE FRgE(\)NRﬁ\TGEER(an%NE STORAGE | @ MID-ZONE LEVEL | @ MID-ZONE LEVEL "E')LEEPTTﬁ?E)E SPILLWAY | SPILLWAY FREE(?nC))ARD
DEPTH (m) DEPTH (m) | DEPTH (m? | DEPTH (m)|DEPTH(m)| DEPTH(m) |SPILLWAY (m)| VOLUME (m%) | VOLUME (m° VOLUME (m®) (m) (m) LENGTH (m) | DEPTH (m)
SB-D D 15.2 1IN 3 99 31 3036 0.6 0.20 0.21 1.01 2112 634 688 3433 5.0 36.0 1.0 35.0 0.17 0.3
TABLE 2 - TYPE B SEDIMENT BASIN DETAILS
CATCHMENT | spg | BASINLENGTH [ BASIN WIDTH[ BASIN AREA [ SETTLING |  SEDIMENT  [TOTAL DEPTH| SETTLING SEDIMENT [ TOTAL BASIN | INLET ZONE LENGTH [ INLETZONE WIDTH [ |\ oy = | EMERGENCY Q20 FREEBOARD
DEVICE ID CATCHMENT | “pcnha) | garTers | @MID-ZONE | @MID-ZONE | @ MID-ZONE | ZONE STORAGE FROM ZONE STORAGE STORAGE | @MID-ZONE LEVEL | @MID-ZONELEVEL | "jepp o | SPILLWAY | SPILLWAY m
DEPTH (m) DEPTH (m) | DEPTH(m? |DEPTH(m)| DEPTH(m) |SPILLWAY (m)| VOLUME (m%) | VOLUME (m% | VOLUME (m’) (m) (m) LENGTH (m) | DEPTH (m)
SB-A A 4.0 1IN 2 95 32 2984 0.55 0.20 0.75 1641 559 2200 9.5 315 1.0 22.0 0.11 0.3
SB-B B 145 1IN 2 60 20 1216 0.50 0.20 0.70 608 221 829 6.0 20.1 1.0 10.0 0.10 0.3
SB-C C 49 1IN 2 103 34 3561 0.60 0.20 0.80 2136 669 2805 10.3 34.5 1.0 25.0 0.11 0.3
SB-E E 2.0 1IN 2 71 24 1678 0.50 0.20 0.70 839 309 1148 701 23.6 1.0 15.0 0.10 0.3
SB-F F 43 1IN 2 98 33 3208 0.55 0.20 0.75 1764 603 2367 9.8 32.7 1.0 23.0 0.11 0.3
SB-G G 5.0 1IN 2 102 34 3458 0.60 0.20 0.80 2075 649 2724 10.2 34.0 1.0 25.0 0.11 0.3
NOTES:
e  BASIN LENGTHS AND WIDTHS NOTED IN TABLES ARE THE CONCEPTUAL BASIN DIMENSIONS AT THE MIDDLE DEPTH OF THE
NOTED SETTLING ZONE. OVERALL BASIN FOOTPRINT WILL ALSO NEED TO CONSIDER EFFECT OF BATTER SLOPES.
e  RECOMMENDED 3:1 EFFECTIVE LENGTH TO WIDTH RATIO.
e  MINIMUM BASIN DEPTH ADOPTED FOR COMBINED SETTLING, FREE WATER AND STORAGE VOLUME.
e  ADDITIONAL 0.5m MINIMUM REQUIRED ABOVE FOR SPILLWAY HEIGHT AND FREEBOARD (0.3m)
e  SETTLING ZONE DEPTH TO BE MINIMUM 0.6m FOR TYPE A BASINS AND 0.5m FOR TYPE B BASINS U.N.O.
e  FREE WATER ZONE DEPTH 0.2m MINIMUM DEPTH FOR TYPE A BASINS.
e  SEDIMENT STORAGE ZONE DEPTH TO BE MINIMUM 0.2m U.N.O.
e  SEDIMENT STORAGE VOLUME BASED ON 30% OF SETTLING ZONE VOLUME. A MARKER SHALL BE PLACED WITHIN THE BASIN
TO SHOW THE LEVEL AT WHICH THE SEDIMENT STORAGE ZONE DESIGN CAPACITY OCCURS. NOTE:
e  EMERGENCY SPILLWAY WEIR LENGTHS BASED ON CONVEYING THE 20 YEAR ARI PEAK DISCHARGE, FOR THE THE EROSION AND SEDIMENT STRATEGY SHOWN ON THIS PLAN IS
CONTRIBUTING CATCHMENT AREA, WITH A MAXIMUM DEPTH OVER THE WEIR OF 0.2m. CONCEPTUAL ONLY BASED ON THE SINGLE PHASE BULK
EARTHWORKS CONTOURS PROVIDED. THE CONTRACTOR IS TO
PREPARE AND MAINTAIN THEIR OWN EROSION AND SEDIMENT
CONTROL PLANS, IN ACCORDANCE WITH THE IECA GUIDELINES,
BASED UPON THEIR CHOSEN CONSTRUCTION METHODOLOGY AND
SEQUENCING, AND THE PREVAILING SITE CONDITIONS FOR ALL
PHASES OF THE WORKS (L.E. CLEARING AND GRUBBING, BULK
EARTHWORKS, CIVIL WORKS AND SITE STABILISATION).
ALL MEASURES ARE TO BE SUPPLEMENTED WITH MONITORING AND
MAINTENANCE ON SITE. ADDITIONAL CONTROLS OR MODIFICATIONS
TO WORK PRACTICES MAY BE REQUIRED TO SUIT THE SITE
CONDITIONS OR CONSTRUCTION SEQUENCING AS IDENTIFIED
THROUGH ON-SITE MONITORING.
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THIS PLAN IS TO BE READ IN CONJUNCTION WITH NOTES AND LEGEND ON DRG. 510357-008-CI-1020, 1021 AND 1022.

L

5

CONSTRUCTION OF BY-PASS CHANNEL TO BE STAGED, WITH STAGING TO BE CONFIRMED BY CONTRACTOR. WHERE
PRACTICAL ACTIVE CONSTRUCTION AREAS SHOULD BE ISOLATED OFF-LINE TO EXTERNAL CATCHMENT LOW FLOWS.
WHERE PRACTICAL CONSTRUCT AND STABILISE A LOW FLOW DIVERSION CHANNEL TO ALLOW EXTERNAL CATCHMENT
LOW FLOWS TO BE CONVEYED EITHER THROUGH OR AROUND ACTIVE CONSTRUCTION AREAS.

REFER NOTE 2 AND NOTE 4.
SEDIMENT CONTROL FOR CHANNEL WORKS

ALL DISTURBED SURFACES OTHER THAN CHANNEL WORKS AREAS TO BE EITHER ADEQUATELY SEALED, STABILISED OR
VEGETATED TO THE DESIGN REQUIREMENTS WITHIN 20 DAYS OF COMPLETION OF SITE WORKS DURING MONTHS WITH
MODERATE EROSION RISK, AND WITHIN 10 DAYS DURING MONTHS WITH HIGH EROSION RISK.

\ . ﬁ%’ :-ﬁ, 20—

CHANNEL WORKS AREAS, INCLUDING BATTERS, TO BE ADEQUATELY STABILISED (100% COVERAGE) OR VEGETATED TO
THE DESIGN REQUIREMENTS WITHIN 10 DAYS OF COMPLETION OF WORKS DURING MONTHS WITH MODERATE EROSION
RISK, AND WITHIN 5 DAYS DURING MONTHS WITH HIGH EROSION RISK. ADDITIONAL EROSION CONTROL METHODS,
SUCH AS HYDRAULICALLY APPLIED SOIL BINDERS/BLANKETS, MAY NEED TO BE APPLIED IF VEGETATION COVERAGE OF
100% CANNOT BE IMMEDIATELY ACHIEVED.

BATTER SLOPES DOWNSTREAM OF SEDIMENT BASIN TEMPORARY SPILLWAYS TO BE ADEQUATELY STABILISED WITH
GEOFABRIC AND ROCK.
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SEQUENCING, AND THE PREVAILING SITE CONDITIONS FOR ALL
| PHASES OF THE WORKS (I.E. CLEARING AND GRUBBING, BULK
EARTHWORKS, CIVIL WORKS AND SITE STABILISATION).
ALL MEASURES ARE TO BE SUPPLEMENTED WITH MONITORING AND
. MAINTENANCE ON SITE. ADDITIONAL CONTROLS OR MODIFICATIONS
TO WORK PRACTICES MAY BE REQUIRED TO SUIT THE SITE
CONDITIONS OR CONSTRUCTION SEQUENCING AS IDENTIFIED
THROUGH ON-SITE MONITORING.
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Catchments & Creeks Pty Ltd

MATERIAL

MULCH: TYPICALLY 100% WOOD
FIBRE, 100% BAGASSE, OR 75% CANE
FIBRE AND 25% RECYCLED PAPER.
THE REMAINDER MUST CONSIST OF
SUITABLE MULCHING MATERIAL
SUCH AS RECYCLED PAPER.

TACKIFIER: NON RE-WETTING,
CROSS-LINKED, GUAR PRODUCT
COMBINED WITH EITHER A
COPOLYMER PVA BINDER (TROPICAL
ENVIRONMENTS) OR
POLYACRYLAMIDES (PAMs), UNLESS
USED SPECIFICALLY FOR WEED
CONTROL.

APPLICATION

THE FOLLOWING SPECIFICATION
APPLIES TO GRASS SEEDING, NOT
THE APPLICATION OF NATIVE TREE
OR SHRUB SEED. THE ADOPTED
SPECIFICATION MUST BE
APPROPRIATE FOR LOCAL
CONDITIONS.

1. REFER TO APPROVED PLANS FOR
LOCATION, EXTENT, AND
APPLICATION DETAILS. IF THERE ARE
QUESTIONS OR PROBLEMS WITH
THE LOCATION, EXTENT, OR METHOD
OF APPLICATION CONTACT THE
ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. ENSURE ALL NECESSARY SOIL
TESTING (e.g. SOIL pH, NUTRIENT
LEVELS) AND ANALYSIS HAS BEEN
COMPLETED, AND REQUIRED SOIL
ADJUSTMENTS PERFORMED PRIOR
TO APPLICATION.

3. ENSURE THE SURFACE IS FREE OF
DEEP TRACK MARKS OF OTHER
FEATURES THAT MAY RESULT IN
ONGOING FLOW CONCENTRATION
DOWN THE SLOPE. WHERE
NECESSARY, ESTABLISH UP-SLOPE
DRAINAGE CONTROLS TO LIMIT
RUN-ON WATER THAT MAY DISTURB
THE MATRIX.

4. CONTOUR SCARIFY THE SOIL
SURFACE AND FILL AREAS PRIOR TO
APPLICATION OF THE MATRIX.

5. IF THE SOIL IS DRY, WATER THE
TREATMENT AREA BEFORE
APPLICATION TO INCREASE
PENETRATION OF THE ADHESIVE AND
FERTILISER ADDITIVES.

6. MACHINE APPLICATIONS MUST
COMPRISE A MINIMUM OF TWO
PASSES IN OPPOSITE DIRECTIONS
UNLESS OTHERWISE SPECIFIED.
ENSURE COMPLETE COVERAGE OF
THE SPECIFIED TREATMENT AREA
OCCURS.

7. DURING APPLICATION, ALL
REASONABLE EFFORTS MUST BE
TAKEN TO AVOID SPRAY ONTO
ROADS, PATHWAYS, DRAINAGE
CHANNELS NOT INTENDED FOR
APPLICATION, AND EXISTING
VEGETATION.

8. CONTINUE TO WATER AFTER
ALLOWING 24 HOURS DRYING TIME.
WATER AS REQUIRED TO MAINTAIN
SUITABLE GERMINATION AND PLANT
GROWTH. THE MATRIX SHOULD BE
KEPT MOIST UNTIL SUCCESSFULLY
SEED GERMINATION OCCURS.

MAINTENANCE

1. INSPECT THE APPLICATION
FORTNIGHTLY AND AFTER
RUNOFF-PRODUCING RAINFALL.

2. CHECK FOR RILL EROSION, OR
DISLODGMENT OF THE FIBRE
MATRIX.

3. REPLACE ANY DISPLACED FIBRE
MATRIX TO MAINTAIN THE REQUIRED
COVERAGE.

4. IF STORMWATER RUNOFF
DISPLACES MORE THAN 10% OF THE
FIBRE MATRIX, THEN INVESTIGATE
THE NEED FOR ADDITIONAL
DRAINAGE CONTROLS TO PREVENT
FURTHER DISPLACEMENT.

5. CONTINUE INSPECTIONS UNTIL
VEGETATION IS SUITABLY
ESTABLISHED OR EROSION
CONTROL IS NO LONGER REQUIRED.

6. IF THE FIBRE MATRIX IS NOT
EFFECTIVE IN CONTAINING THE SOIL
EROSION IT SHOULD BE REPLACED,
OR AN ALTERNATIVE EROSION
CONTROL PROCEDURE ADOPTED.

Drawn: Date:
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INSTALLATION

1. REFER TO APPROVED PLANS FOR
LOCATION, EXTENT, AND
CONSTRUCTION DETAILS. IF THERE
ARE QUESTIONS OR PROBLEMS
WITH THE LOCATION, EXTENT, OR
METHOD OF INSTALLATION, CONTACT
THE ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. CLEAR THE LOCATION FOR THE
BERM, CLEARING ONLY THE AREA
THAT IS NEEDED TO PROVIDE
ACCESS FOR PERSONNEL AND
EQUIPMENT.

3. REMOVE ROOTS, STUMPS, AND
OTHER DEBRIS AND DISPOSE OF
THEM PROPERLY.

4. FORM THE BERM FROM THE
MATERIAL, AND TO THE DIMENSION
SPECIFIED IN THE APPROVED PLANS.

5. IF FORMED FROM SANDBAGS,
THEN ENSURE THE BAGS ARE
TIGHTLY PACKED SUCH THAT WATER
LEAKAGE THROUGH THE BAGS IS
MINIMISED.

6. CHECK THE ALIGNMENT OF THE
BERM TO ENSURE POSITIVE
DRAINAGE IN THE DESIRED
DIRECTION.

7. ENSURE THE BERM DISCHARGES
TO A STABLE OUTLET.

8. ENSURE THE BERM DOES NOT
DISCHARGE TO AN UNSTABLE FILL
SLOPE.

MAINTENANCE

1. INSPECT FLOW CONTROL BERMS
AT LEAST WEEKLY AND AFTER
RUNOFF-PRODUCING RAINFALL.

2. INSPECT THE BERM FOR ANY
SLUMPS, WHEEL TRACK DAMAGE OR
LOSS OF FREEBOARD. MAKE
REPAIRS AS NECESSARY.

3. CHECK THAT FILL MATERIAL OR
SEDIMENT HAS NOT PARTIALLY
BLOCKED THE DRAINAGE PATH
UP-SLOPE OF THE EMBANKMENT.
WHERE NECESSARY, REMOVE ANY
DEPOSITED MATERIAL TO ALLOW
FREE DRAINAGE.

4. DISPOSE OF ANY COLLECTED
SEDIMENT OR FILL IN AMANNER
THAT WILL NOT CREATE AN EROSION
OR POLLUTION HAZARD.

5. REPAIR ANY PLACES IN THE BERM
THAT ARE WEAKENED OR IN RISK OF
FAILURE.

REMOVAL

1. WHEN THE SOIL DISTURBANCE
ABOVE THE BANK IS FINISHED AND
THE AREA IS STABILISED, THE FLOW
CONTROL BERM SHOULD BE
REMOVED, UNLESS IT IS TO REMAIN
AS APERMANENT DRAINAGE
FEATURE.

2. DISPOSE OF ANY SEDIMENT OR
EARTH IN A MANNER THAT WILL NOT
CREATE AN EROSION OR POLLUTION
HAZARD.

3. GRADE THE AREAAND SMOOTH IT
OUT IN PREPARATION FOR
STABILISATION.

4. STABILISE THE AREA BY GRASSING
OR AS SPECIFIED IN THE APPROVED
PLAN.

Table 1 - Recommended dimensions of flow control berms

Parameter Earth banks Vegetated banks | Compost berms | Sandbag berms
Height (min) 500 mm 500 mm 300 mm N/A
Top width (min) 500 mm 500 mm 100 mm N/A
Base width (min) 2500 mm 2500 mm 600 mm N/A
Side slope (max) 2:1 (H:V) 2:1 (H:V) 1:1 (H:V) N/A
Freeboard 300 mm 150 mm 100 mm 50 mm
Drawn: Date:
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Formed top width |

Non-dispersive subsoail

(a) Parabolic catch drain with down-slope bank

Non-dispersive subsoil

(b) Triangular V-drain with down-slope bank

NOT TO SCALE

Runoff

(c) Parabolic catch drain without bank

| Formed top width

Constructed dimensions of parabolic catch drains

Drain type | Formed top width with or without bank | Formed depth with or without bank

Type-A 1.6m 0.30m

Type-B 24 m 0.45m

Type-C 3.6m 0.65m

Constructed dimensions of triangular V-drains

Drain type | Formed top width with or without bank | Formed depth with or without bank
Type-AV 20m 0.30m

Type-BV 27m 0.45m

Type-CV 39m 0.65m

Drawn: Date:
GMW | Dec-09 | Catch Drains CD-01
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INSTALLATION (EARTH-LINED)

1. REFER TO APPROVED PLANS FOR
LOCATION, EXTENT, AND
CONSTRUCTION DETAILS. IF THERE
ARE QUESTIONS OR PROBLEMS
WITH THE LOCATION, EXTENT, OR
METHOD OF INSTALLATION, CONTACT
THE ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. CLEAR THE LOCATION FOR THE
CATCH DRAIN, CLEARING ONLY WHAT
IS NEEDED TO PROVIDE ACCESS FOR
PERSONNEL AND EQUIPMENT FOR
INSTALLATION.

3. REMOVE ROOTS, STUMPS, AND
OTHER DEBRIS AND DISPOSE OF
THEM PROPERLY. DO NOT USE
DEBRIS TO BUILD THE BANK.

4. GRADE THE DRAIN TO THE
SPECIFIED SLOPE AND FORM THE
ASSOCIATED EMBANKMENT WITH
COMPACTED FILL. NOTE THAT THE
DRAIN INVERT MUST FALL 10cm
EVERY 10m FOR EACH 1% OF
REQUIRED CHANNEL GRADIENT.

5. ENSURE THE SIDES OF THE CUT
DRAIN ARE NO STEEPER THAN A 1.5:1
(H:V) SLOPE AND THE EMBANKMENT
FILL SLOPES NO STEEPER THAN 2:1.

6. ENSURE THE COMPLETED DRAIN
HAS SUFFICIENT DEEP (AS
SPECIFIED FOR THE TYPE OF DRAIN)
MEASURED FROM THE DRAIN INVERT
TO THE TOP OF THE EMBANKMENT.

7. ENSURE THE DRAIN HAS A
CONSTANT FALL IN THE DESIRED
DIRECTION FREE OF
OBSTRUCTIONS.

8. ENSURE THE DRAIN DISCHARGES
TO A STABLE OUTLET SUCH THAT
SOIL EROSION WILL BE PREVENTED
FROM OCCURRING. SPECIFICALLY,
ENSURE THE DRAIN DOES NOT
DISCHARGE TO AN UNSTABLE FILL
SLOPE.

MAINTENANCE

1. INSPECT ALL CATCH DRAINS AT
LEAST WEEKLY AND AFTER
RUNOFF-PRODUCING STORM
EVENTS AND REPAIR ANY SLUMPS,
BANK DAMAGE, OR LOSS OF
FREEBOARD.

2. ENSURE FILL MATERIAL OR
SEDIMENT IS NOT PARTIALLY
BLOCKING THE DRAIN. WHERE
NECESSARY, REMOVE ANY
DEPOSITED MATERIAL TO ALLOW
FREE DRAINAGE.

3. DISPOSE OF ANY SEDIMENT OR
FILL IN A MANNER THAT WILL NOT
CREATE AN EROSION OR POLLUTION
HAZARD.

REMOVAL

1. WHEN THE SOIL DISTURBANCE
ABOVE THE CATCH DRAIN IS
FINISHED AND THE AREA IS
STABILISED, THE TEMPORARY DRAIN
AND ANY ASSOCIATED BANKS
SHOULD BE REMOVED, UNLESS IT IS
TO REMAIN AS A PERMANENT
DRAINAGE FEATURE.

2. DISPOSE OF ANY SEDIMENT OR
EARTH IN A MANNER THAT WILL NOT
CREATE AN EROSION OR POLLUTION
HAZARD.

3. GRADE THE AREAAND SMOOTH IT
OUT IN PREPARATION FOR
STABILISATION.

4. STABILISE THE AREA BY GRASSING
OR AS SPECIFIED WITHIN THE
APPROVED SITE REHABILITATION
PLAN.

Drawn: Date:
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INSTALLATION

1. REFER TO APPROVED PLANS FOR
LOCATION, EXTENT, AND CONSTRUCTION
DETAILS. IF THERE ARE QUESTIONS OR
PROBLEMS WITH THE LOCATION, EXTENT,
OR METHOD OF INSTALLATION, CONTACT
THE ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. ENSURE ALL NECESSARY SOIL
TESTING (e.g. SOIL pH, NUTRIENT
LEVELS) AND ANALYSIS HAS BEEN
COMPLETED, AND REQUIRED SOIL
ADJUSTMENTS PERFORMED PRIOR TO
PLANTING.

3. CLEAR THE LOCATION FOR THE CATCH
DRAIN, CLEARING ONLY WHAT IS NEEDED
TO PROVIDE ACCESS FOR PERSONNEL
AND EQUIPMENT FOR INSTALLATION.

4. REMOVE ROOTS, STUMPS, AND OTHER
DEBRIS AND DISPOSE OF THEM
PROPERLY. DO NOT USE DEBRIS TO
BUILD THE BANK.

5. GRADE THE DRAIN TO THE SPECIFIED
SLOPE AND FORM THE ASSOCIATED
EMBANKMENT WITH COMPACTED FILL.
NOTE THAT THE DRAIN INVERT MUST
FALL 10cm EVERY 10m FOR EACH 1% OF
CHANNEL GRADIENT.

6. ENSURE THE SIDES OF THE CUT DRAIN
ARE NO STEEPER THAN A 1.5:1 (H:V)
SLOPE AND THE EMBANKMENT FILL
SLOPES NO STEEPER THAN 2:1.

7. ENSURE THE COMPLETED DRAIN HAS
SUFFICIENT DEEP (AS SPECIFIED FOR
THE TYPE OF DRAIN) MEASURED FROM
THE DRAIN INVERT TO THE TOP OF THE
EMBANKMENT. WHERE NECESSARY, CUT
THE DRAIN SLIGHTLY DEEPER THAN THAT
SPECIFIED ON THE PLANS SUCH THAT

THE CORRECT CHANNEL DIMENSIONS
ARE ACHIEVED FOLLOWING PLACEMENT
OF THE TURF.

8. ENSURE THE DRAIN HAS A CONSTANT
FALL IN THE DESIRED DIRECTION FREE
OF OBSTRUCTIONS.

9. TURF SHOULD BE USED WITHIN
12-HOURS OF DELIVERY, OTHERWISE
ENSURE THE TURF IS STORED IN
CONDITIONS APPROPRIATE FOR THE
WEATHER CONDITIONS (e.g. A SHADED
AREA).

10. MOISTENING THE TURF AFTERIT IS
UNROLLED WILL HELP MAINTAIN ITS
VIABILITY.

11. TURF SHOULD BE LAID ON A MINIMUM
75mm BED OF ADEQUATELY FERTILISED
TOPSOIL. RAKE THE SOIL SURFACE TO
BREAK THE CRUST JUST BEFORE LAYING
THE TURF.

12. DURING THE WARMER MONTHS,
LIGHTLY IRRIGATE THE SOIL
IMMEDIATELY BEFORE LAYING THE TURF.

13. ENSURE THE TURF IS NOT LAID ON
GRAVEL, HEAVILY COMPACTED SOILS, OR
SOILS THAT HAVE BEEN RECENTLY
TREATED WITH HERBICIDES.

14. FOR WIDE DRAINS AND HIGH
VELOCITY CHUTES, LAY THE FIRST ROW
OF TURF IN A STRAIGHT LINE DIAGONAL
TO THE DIRECTION OF FLOW. STAGGER
SUBSEQUENT ROWS IN A BRICK-LIKE
(STRETCHER BOND) PATTERN. THE TURF
SHOULD NOT BE STRETCHED OR
OVERLAPPED. USE AKNIFE OR SHARP
SPADE TO TRIM AND FIT IRREGULARLY
SHAPED AREAS.

15. FOR NARROW DRAINS, LAY THE TURF
ALONG THE DIRECTION OF THE DRAIN,
ENSURING, WHEREVER PRACTICABLE,
THAT ALONGITUDINAL JOINT BETWEEN
TWO STRIPS OF TURF IS NOT
POSITIONED ALONG THE INVERT OF THE
DRAIN.

16. ENSURE THE TURF EXTENDS UP THE
SIDES OF THE DRAIN AT LEAST 100mm
ABOVE THE ELEVATION OF THE CHANNEL
INVERT, OR AT LEAST TO A SUFFICIENT
ELEVATION TO FULLY CONTAIN
EXPECTED CHANNEL FLOW.

17. ON CHANNEL GRADIENTS OF 3:1(H:V)
OR STEEPER, OR IN SITUATIONS WHERE
HIGH FLOW VELOCITIES (i.e. VELOCITY
>1.5m/s) ARE LIKELY WITHIN THE FIRST
2-WEEKS FOLLOWING PLACEMENT,
SECURE THE INDIVIDUAL TURF STRIPS
WITH WOODEN OR PLASTIC PEGS.

18. ENSURE THAT INTIMATE CONTACT IS
ACHIEVED AND MAINTAINED BETWEEN
THE TURF AND THE SOIL SUCH THAT
SEEPAGE FLOW BENEATH THE TURF IS
AVOIDED.

19. WATER UNTIL THE SOIL IS WET 100mm
BELOW THE TURF. THEREAFTER,
WATERING SHOULD BE SUFFICIENT TO
MAINTAIN AND PROMOTE HEALTHY
GROWTH.

20. ENSURE THE DRAIN DISCHARGES TO
A STABLE OUTLET SUCH THAT
DOWN-SLOPE SOIL EROSION WILL BE
PREVENTED FROM OCCURRING.
ENSURE THE DRAIN DOES NOT
DISCHARGE TO AN UNSTABLE FILL
SLOPE.

MAINTENANCE

1. INSPECT ALL CATCH DRAINS AT LEAST
WEEKLY AND AFTER
RUNOFF-PRODUCING STORM EVENTS
AND REPAIR ANY SLUMPS, BANK
DAMAGE, OR LOSS OF FREEBOARD.

2. ENSURE FILL MATERIAL OR SEDIMENT
IS NOT PARTIALLY BLOCKING THE DRAIN.
WHERE NECESSARY, REMOVE ANY
DEPOSITED MATERIAL TO ALLOW FREE
DRAINAGE.

3. DISPOSE OF ANY SEDIMENT OR FILL IN
A MANNER THAT WILL NOT CREATE AN
EROSION OR POLLUTION HAZARD.

REMOVAL

1. WHEN THE SOIL DISTURBANCE ABOVE
THE CATCH DRAIN IS FINISHED AND THE
AREA IS STABILISED, THE DRAIN AND ANY
ASSOCIATED BANKS SHOULD BE
REMOVED, UNLESS IT IS TO REMAIN AS A
PERMANENT DRAINAGE FEATURE.

2. DISPOSE OF ANY SEDIMENT OR EARTH
IN AMANNER THAT WILL NOT CREATE AN
EROSION OR POLLUTION HAZARD.

3. GRADE THE AREAAND SMOOTH IT OUT
IN PREPARATION FOR STABILISATION.

4. STABILISE THE AREABY GRASSING OR
AS SPECIFIED WITHIN THE APPROVED
PLAN.

Date:

Dec-09
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INSTALLATION (DRAIN FORMATION)

1. REFER TO APPROVED PLANS FOR
LOCATION, EXTENT, AND CONSTRUCTION
DETAILS. IF THERE ARE QUESTIONS OR
PROBLEMS WITH THE LOCATION, EXTENT, OR
METHOD OF INSTALLATION, CONTACT THE
ENGINEER OR RESPONSIBLE ON-SITE
OFFICER FOR ASSISTANCE.

2. CLEAR THE LOCATION FOR THE CATCH
DRAIN, CLEARING ONLY WHAT IS NEEDED TO
PROVIDE ACCESS FOR PERSONNEL AND
EQUIPMENT FOR INSTALLATION.

3. REMOVE ROQOTS, STUMPS, AND OTHER
DEBRIS AND DISPOSE OF THEM PROPERLY.
DO NOT USE DEBRIS TO BUILD THE BANK.

4. GRADE THE DRAIN TO THE SPECIFIED
SLOPE AND FORM THE ASSOCIATED
EMBANKMENT WITH COMPACTED FILL. NOTE
THAT THE DRAIN INVERT MUST FALL 10cm
EVERY 10m FOR EACH 1% OF CHANNEL
GRADIENT.

5. ENSURE THE SIDES OF THE CUT DRAIN ARE
NO STEEPER THAN A 1.5:1 (H:V) SLOPE AND
THE EMBANKMENT FILL SLOPES NO STEEPER
THAN 2:1.

6. ENSURE THE COMPLETED DRAIN HAS
SUFFICIENT DEEP (AS SPECIFIED FOR THE
TYPE OF DRAIN) MEASURED FROM THE DRAIN
INVERT TO THE TOP OF THE EMBANKMENT.

7. ENSURE THE DRAIN HAS A CONSTANT FALL
IN THE DESIRED DIRECTION FREE OF
OBSTRUCTIONS.

8. ENSURE THE DRAIN DISCHARGES TOA
STABLE OUTLET SUCH THAT SOIL EROSION
WILL BE PREVENTED FROM OCCURRING.
ENSURE THE DRAIN DOES NOT DISCHARGE TO
AN UNSTABLE FILL SLOPE.

INSTALLATION (MAT PLACEMENT)

THE METHOD OF MAT INSTALLATION VARIES
WITH THE TYPE OF MAT. INSTALLATION
PROCEDURES SHOULD BE PROVIDED BY THE
MANUFACTURER OR DISTRIBUTOR OF THE
PRODUCT. ATYPICAL INSTALLATION
PROCEDURE IS DESCRIBED BELOW, BUT
SHOULD BE CONFIRMED WITH THE PRODUCT
MANUFACTURER OR DISTRIBUTOR.

1. EROSION CONTROL MATS MUST BE STORED
AWAY FROM DIRECT SUNLIGHT OR COVERED
WITH ULTRAVIOLET LIGHT PROTECTIVE
SHEETING UNTIL THE SITE IS READY FOR
THEIR INSTALLATION.

2. VEHICLES AND CONSTRUCTION EQUIPMENT
MUST NOT BE PERMITTED TO MANOEUVRE
OVER THE GEOTEXTILE UNLESS IT HAS BEEN
COVERED WITH A LAYER OF SOIL OR GRAVEL
AT LEAST 150mm THICK. FILL MATERIAL SHALL
NOT BE MIXED OVER THE GEOTEXTILE.

3. IF THE CHANNEL IS TO BE GRASSED,
PREPARE A SMOOTH SEED BED OF
APPROXIMATELY 75mm OF TOPSOIL, SEED,
FERTILISE, WATER AND RAKE TO REMOVE ANY
REMAINING SURFACE IRREGULARITIES.

4. EXCAVATE A 300mm DEEP BY 150mm WIDE
ANCHOR TRENCH ALONG THE FULL WIDTH OF
THE UPSTREAM END OF THE AREATO BE
TREATED.

5. AT LEAST 300mm OF THE MAT MUST BE
ANCHORED INTO THE TRENCH WITH THE ROLL
OF MATTING RESTING ON THE GROUND
UP-SLOPE OF THE TRENCH.

6. STAPLE THE FABRIC WITHIN THE TRENCH AT
200 TO 250mm SPACING USING 100mm WIDE BY
150mm PENETRATION LENGTH U-SHAPED, 8 TO
11 GAUGE WIRE STAPLES. NARROWER
U-SECTIONS MAY EASILY TEAR THE MATTING
WHEN PLACED UNDER STRESS.

7. WHEN ALL MATS HAVE BEEN ANCHORED
WITHIN THE TRENCH ACROSS THE FULL WIDTH
OF THE TREATED AREA, THEN THE TRENCH IS
BACKFILLED AND COMPACTED. THE MATS ARE
THEN UNROLLED DOWN THE SLOPE SUCH
THAT EACH MAT COVERS AND PROTECTS THE
BACKFILLED TRENCH.

8. WHEN SPREADING THE MATS, AVOID
STRETCHING THE FABRIC. THE MATS SHOULD
REMAIN IN GOOD CONTACT WITH THE SOIL.

9. IF THE CHANNEL CURVES, THEN SUITABLY
FOLD (IN A DOWNSTREAM DIRECTION) AND
STAPLE THE FABRIC TO MAINTAIN THE FABRIC
PARALLEL TO THE DIRECTION OF CHANNEL
FLOW.

10. STAPLE THE SURFACE OF THE MATTING AT
1m CENTRES. ON IRREGULAR GROUND,
ADDITIONAL STAPLES WILL BE REQUIRED
WHEREVER THE MAT DOES NOT INITIALLY
CONTACT THE GROUND SURFACE.

11. AT THE END OF EACH LENGTH OF MAT, A
NEW TRENCH IS FORMED AT LEAST 300mm
UP-SLOPE OF THE END OF THE MAT SUCH
THAT THE END OF THE MAT WILL BE ABLE TO
FULLY COVER THE TRENCH. ANEW ROLL OF
MATTING IS THEN ANCHORED WITHIN THIS
TRENCH AS PER THE FIRST MAT. AFTER THIS
NEW MAT HAS BEEN UNROLLED DOWN THE
SLOPE, THE UP-SLOPE MAT CAN BE PINNED IN
PLACE FULLY COVERING THE NEW TRENCH
AND AT LEAST 300mm OF THE DOWN-SLOPE
MAT. THE PROCESS IS CONTINUED DOWN THE
SLOPE UNTIL THE DESIRED AREA IS FULLY
COVERED.

12. IN HIGH-VELOCITY CHANNELS,
INTERMEDIATE ANCHOR SLOTS ARE USUALLY
REQUIRED AT 10M INTERVALS DOWN THE
CHANNEL.

13. ANCHOR THE OUTER MOST EDGES (TOP
AND UPPER MOST SIDES) OF THE TREATED
AREA IN A 300mm DEEP TRENCH AND STAPLE
AT 200 TO 250mm CENTRES.

14. IF THE CHANNEL WAS GRASS SEEDED
PRIOR TO PLACEMENT OF THE MATS, THEN
THE MATS SHOULD BE ROLLED WITH A
SUITABLE ROLLER WEIGHING 60 TO 90kg/m,
THEN WATERED.

15. THE INSTALLATION PROCEDURE MUST
ENSURE THAT THE MAT ACHIEVES AND
RETAINS GOOD CONTACT WITH THE SOIL.

16. DAMAGED MATTING MUST BE REPAIRED OR
REPLACED.

ADDITIONAL INSTRUCTIONS FOR THE
INSTALLATION OF JUTE MESH (NOT JUTE
BLANKETS):

1. ENSURE THE JUTE MESH IS LAID ON A FIRM
EARTH SURFACE THAT HAS BEEN TRIMMED,
TOPSOILED, WATERED, SOWN WITH SEED AND
FERTILISER.

2. THE JUTE MESH IS THEN EITHER TAMPED
OR ROLLED FIRMLY ONTO THE PREPARED
SURFACE, AVOIDING STRETCHING, WATERED
TO ENCOURAGE THE PENETRATION OF THE
BITUMEN EMULSION, AND FINALLY SPRAYED
WITHATOP LAYER OF BITUMEN AT 1 TO 3
LITRES PER SQUARE METRE.

3. THE RATE OF EMULSION APPLICATION
SHOULD BE ADJUSTED SUCH THAT THE
EMULSION JUST STARTS TO POND IN THE
MESH SQUARES.

MAINTENANCE

1. INSPECT ALL CATCH DRAINS AT LEAST

WEEKLY AND AFTER RUNOFF-PRODUCING
STORM EVENTS AND REPAIR ANY SLUMPS,
BANK DAMAGE, OR LOSS OF FREEBOARD.

2. ENSURE FILL MATERIAL OR SEDIMENT IS
NOT PARTIALLY BLOCKING THE DRAIN. WHERE
NECESSARY, REMOVE ANY DEPOSITED
MATERIAL TO ALLOW FREE DRAINAGE.

3. DISPOSE OF ANY SEDIMENT OR FILL INA
MANNER THAT WILL NOT CREATE AN EROSION
OR POLLUTION HAZARD.

REMOVAL

1. WHEN THE SOIL DISTURBANCE ABOVE THE
CATCH DRAIN IS FINISHED AND THE AREA IS
STABILISED, THE DRAIN AND ANY ASSOCIATED
BANKS SHOULD BE REMOVED, UNLESS IT IS
TO REMAIN AS A PERMANENT DRAINAGE
FEATURE.

2. DISPOSE OF ANY SEDIMENT OR EARTH INA
MANNER THAT WILL NOT CREATE AN EROSION
OR POLLUTION HAZARD.

3. GRADE THE AREAAND SMOOTH IT OUT IN
PREPARATION FOR STABILISATION.

4. STABILISE THE AREABY GRASSING OR AS
SPECIFIED WITHIN THE APPROVED PLAN.

Date:

May-10
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MATERIALS

ROCK:

(i) ALL ROCK MUST BE HARD, WEATHER
RESISTANT, AND DURABLE AGAINST
DISINTEGRATION UNDER CONDITIONS TO BE
MET IN HANDLING, PLACEMENT AND
OPERATION.

(if) ALL ROCK MUST HAVE ITS GREATEST
DIMENSION NOT GREATER THAN 3 TIMES ITS
LEAST DIMENSIONS.

(iii) THE ROCK USED IN FORMATION OF THE
DRAIN MUST BE EVENLY GRADED WITH 50% BY
WEIGHT LARGER THAN THE SPECIFIED
NOMINAL ROCK SIZE AND HAVE SUFFICIENT
SMALL ROCK TO FILL THE VOIDS BETWEEN
THE LARGER ROCK. DIRT, FINES, AND
SMALLER ROCK MUST NOT EXCEED 5% BY
WEIGHT.

(iv) THE DIAMETER OF THE LARGEST ROCK
SIZE SHOULD BE NO LARGER THAN 1.5 TIMES
THE NOMINAL ROCK SIZE. SPECIFIC GRAVITY
TO BE AT LEAST 2.5.

(v) THE COLOUR OF THE RIPRAP SHALL BE
[INSERT] AND MUST BE APPROVED BY THE
ENGINEER. ONCE APPROVED, THE COLOUR
SHALL BE KEPT CONSISTENT THROUGH THE
PROJECT.

GEOTEXTILE FABRIC: HEAVY-DUTY,
NEEDLE-PUNCHED, NON-WOVEN FILTER
CLOTH, MINIMUM BIDIM A24 OR EQUIVALENT.

INSTALLATION

1. REFER TO APPROVED PLANS FOR
LOCATION, EXTENT, AND CONSTRUCTION
DETAILS. IF THERE ARE QUESTIONS OR
PROBLEMS WITH THE LOCATION, EXTENT, OR
METHOD OF INSTALLATION, CONTACT THE
ENGINEER OR RESPONSIBLE ON-SITE
OFFICER FOR ASSISTANCE.

2. PRIOR TO PLACEMENT, ALL ROCKS MUST BE
VISUALLY CHECKED FOR SIZE, ELONGATION,
CRACKS, DETERIORATION AND OTHER
VISIBLE. THE DEGREE AND THOROUGHNESS
OF SUCH CHECKING MUST BE APPROPRIATE
FOR THE POTENTIAL CONSEQUENCES
ASSOCIATED WITH FAILURE OF THE
STRUCTURE OR PURPOSE FOR WHICH THE

MATERIAL WILL BE USED.

3. CLEAR THE LOCATION FOR THE CATCH
DRAIN, CLEARING ONLY WHAT IS NEEDED TO
PROVIDE ACCESS FOR PERSONNEL AND
EQUIPMENT FOR INSTALLATION.

4. REMOVE ROOTS, STUMPS, AND OTHER
DEBRIS AND DISPOSE OF THEM PROPERLY.
DO NOT USE DEBRIS TO BUILD THE BANK.

5. REMOVE ALL SOFT, YIELDING MATERIAL;
REPLACE WITH SUITABLE ON-SITE MATERIAL,;
COMPACT TO SMOOTH FIRM SURFACE.

6. EXCAVATE THE DRAIN TO THE LINES AND
GRADES SHOWN ON THE APPROVED PLANS.
OVER-CUT THE DRAIN TO ADEPTH EQUAL TO
THE SPECIFIED DEPTH OF ROCK PLACEMENT
SUCH THAT THE FINISHED TOP SURFACE WILL
BE AT THE ELEVATION OF THE SURROUNDING
LAND. PLACEMENT OF THE ROCK LINING MUST
NOT REDUCE THE DRAIN’'S TOP WIDTH AND
DEPTH AS SPECIFIED WITHIN THE APPROVED
PLANS.

7. GRADE THE DRAIN TO THE SPECIFIED
SLOPE AND FORM THE ASSOCIATED
EMBANKMENT WITH COMPACTED FILL. NOTE
THAT THE DRAIN INVERT MUST FALL 10CM
EVERY 10m FOR EACH 1% OF CHANNEL
GRADIENT.

8. ENSURE THE SIDES OF THE CUT DRAIN ARE
NO STEEPER THAN A 1.5:1 (H:V) SLOPE AND
THE EMBANKMENT FILL SLOPES NO STEEPER
THAN 2:1.

9. IF THE DRAIN IS CUT INTO A DISPERSIVE
(SODIC) SOIL, THEN PRIOR TO PLACING FILTER
CLOTH, THE EXPOSED DISPERSIVE SOIL MUST
BE COVERED WITH A MINIMUM 200mm THICK
LAYER OF NON-DISPERSIVE SOIL PRIOR TO
PLACEMENT OF FILTER CLOTH OR ROCKS.

10. IFAFILTER CLOTH UNDERLAY IS
SPECIFIED, PLACE THE FILTER FABRIC
DIRECTLY ON THE PREPARED FOUNDATION. IF
MORE THAN ONE SHEET OF FILTER CLOTH IS
REQUIRED TO OVER THE AREA, OVERLAP THE
EDGE OF EACH SHEET AT LEAST 300mm, AND
SECURE ANCHOR PINS AT MINIMUM 1M
SPACING ALONG THE OVERLAP.

11. ENSURE THE FILTER CLOTH IS PROTECTED
FROM PUNCHING OR TEARING DURING

INSTALLATION OF THE FABRIC AND THE ROCK.
REPAIR ANY DAMAGE BY REMOVING THE
ROCKAND PLACING WITH ANOTHER PIECE OF
FILTER CLOTH OVER THE DAMAGED AREA
OVERLAPPING THE EXISTING FABRIC A
MINIMUM OF 300mm.

12. PLACEMENT OF ROCK SHOULD FOLLOW
IMMEDIATELY AFTER PLACEMENT OF THE
FILTER LAYER. PLACE ROCK SO THAT IT
FORMS A DENSE, WELL-GRADED MASS OF
ROCK WITH A MINIMUM OF VOIDS.

13. PLACE ROCK LINING TO THE EXTENT AND
DEPTH INDICATED WITHIN THE APPROVED
PLANS.

14. ENSURE THE ROCK IS PLACED IN AN
APPROPRIATE MANNER TO AVOID DISPLACING
UNDERLYING MATERIALS OR PLACING UNDUE
IMPACT FORCE ON THE BEDDING MATERIALS.

15. ENSURE THE ROCK IS PLACED WITH A
MINIMUM THICKNESS OF 1.5 TIMES THE
NOMINAL ROCK SIZE (D50).

16. ENSURE MATERIALS THAT ARE D50 AND
LARGER ARE POSITIONED FLUSH WITH THE
TOP SURFACE WITH FACES AND SHAPES
MATCHED TO MINIMISE VOIDS.

17. ENSURE PROJECTIONS ABOVE OR
DEPRESSIONS UNDER THE SPECIFIED TOP
SURFACE ARE LESS THAN 20% OF THE ROCK
LAYER THICKNESS. THE AVERAGE SURFACE
PLANE OF THE FINISHED ROCK IS DEFINED AS
THE PLANE WHERE 50% OF THE TOPS OF
ROCKS WOULD CONTACT.

18. ENSURE THE COMPLETED DRAIN HAS
SUFFICIENT DEEP (AS SPECIFIED FOR THE
TYPE OF DRAIN) MEASURED FROM THE DRAIN
INVERT (AVERAGE SURFACE PLANE ALONG
CHANNEL INVERT) TO THE TOP OF THE
EMBANKMENT. THE AVERAGE SURFACE PLANE
OF THE FINISHED ROCK IS DEFINED AS THE
PLANE WHERE 50% OF THE TOPS OF ROCKS
WOULD CONTACT.

19. TO THE MAXIMUM DEGREE PRACTICABLE,
THE MATERIAL BETWEEN LARGER ROCK MUST
NOT BE LOOSE OR EASILY DISPLACED BY THE
EXPECTED FLOW.

20. AFTER PLACEMENT OF THE ROCK LINING,
ENSURE THE DRAIN HAS A CONSTANT FALL IN
THE DESIRED DIRECTION FREE OF
OBSTRUCTIONS.

21. ENSURE THE DRAIN DISCHARGES TO A
STABLE OUTLET SUCH THAT SOIL EROSION
WILL BE PREVENTED FROM OCCURRING.
ENSURE THE DRAIN DOES NOT DISCHARGE TO
AN UNSTABLE FILL SLOPE.

MAINTENANCE

1. INSPECT ALL CATCH DRAINS AT LEAST

WEEKLY AND AFTER RUNOFF-PRODUCING
STORM EVENTS AND REPAIR ANY SLUMPS,
BANK DAMAGE, OR LOSS OF FREEBOARD.

2. CLOSELY INSPECT THE OUTER EDGES OF
THE ROCK PROTECTION. ENSURE WATER
ENTRY INTO THE ROCK-LINED AREA IS NOT
CAUSING EROSION ALONG THE EDGE OF THE
ROCK PROTECTION.

3. CAREFULLY CHECK THE STABILITY OF THE
ROCK LOOKING FOR INDICATIONS OF PIPING,
SCOUR HOLES, OR BANK FAILURES.

4. REPLACE OR REPOSITION THE SURFACE
ROCK SUCH THAT THE DRAIN FUNCTIONS AS
REQUIRED AND THE DRAIN’'S REQUIRED
HYDRAULIC CAPACITY IS NOT REDUCED.

5. REPLACE ANY DISPLACED ROCK WITH ROCK
OF A SIGNIFICANTLY (MINIMUM 110%) LARGER
SIZE THAN THE DISPLACED ROCK.

6. ENSURE SEDIMENT IS NOT PARTIALLY
BLOCKING THE DRAIN. WHERE NECESSARY,
REMOVE ANY DEPOSITED MATERIAL TO ALLOW
FREE DRAINAGE.

7. DISPOSE OF ANY SEDIMENT OR FILL INA
MANNER THAT WILL NOT CREATE AN EROSION
OR POLLUTION HAZARD.
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(a) Temporary drainage chute with rock pad outlet structure
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(c) Typical layout of a rock pad outlet structure for a drainage chute
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T = Maximum top width of flow at base of chute

(b) Typical layout of an outlet energy dissipater for a drainage chute

(d) Typical profile of a rock pad outlet structure for a drainage chute

Notes:

1. Drawings applicable to temporary drainage chutes, not basin spillways.

2. Arock pad outlet structure is just one option for the design of the outlet
energy dissipater.

Drawn: Date:

GMW | Dec-09 | Chutes - General CH-01




Catchments & Creeks Pty Ltd

CHUTES - GENERAL SPECIFICATIONS
INSTALLATION

1. REFER TO APPROVED PLANS FOR LOCATION
AND CONSTRUCTION DETAILS. IF THERE ARE
QUESTIONS OR PROBLEMS WITH THE
LOCATION OR METHOD OF INSTALLATION,
CONTACT THE ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. CONSTRUCT THE SUBGRADE TO THE
ELEVATIONS SHOWN ON THE PLANS. REMOVE
ALL UNSUITABLE MATERIAL AND REPLACE
WITH STABLE MATERIAL TO ACHIEVE THE
DESIRED FOUNDATIONS.

3. IF THE CHUTE IS TEMPORARY, THEN
COMPACT THE SUBGRADE TO A FIRM
CONSISTENCY. IF THE CHUTE IS INTENDED TO
BE PERMANENT, THEN COMPACT AND FINISH
THE SUBGRADE AS SPECIFIED WITHIN THE
DESIGN PLANS.

4. |IF THE CHUTE IS TO BE LINED WITH ROCK,
THEN AVOID COMPACTING THE SUBGRADE TO
A CONDITION THAT WOULD PREVENT THE
ROCK LINING FROM ADEQUATELY BEDDING
INTO THE SUBGRADE.

5. ENSURE THE SUBGRADE IS FIRM ENOUGH
TO MINIMISE WATER SEEPAGE.

6. ON FILL SLOPES, ENSURE THAT THE SOIL IS
ADEQUATELY COMPACTED FOR AWIDTH OF AT
LEAST ONE METRE EACH SIDE OF THE CHUTE
TO MINIMISE THE RISK OF SOIL EROSION,
OTHERWISE PROTECT THE SOIL WITH
SUITABLE SCOUR PROTECTION MEASURES
SUCH AS TURF OR EROSION CONTROL MATS.

7. PLACE AND SECURE THE CHUTE LINING AS
DIRECTED.

8. IF CONCRETE IS USED AS A LINING, THEN
KEEP THE SUBGRADE MOIST AT THE TIME
CONCRETE IS PLACED. FORM, CUT-OFF WALLS
AND ANCHOR BLOCKS AS DIRECTED IN THE
APPROVED PLANS.

9. INSTALL AN APPROPRIATE OUTLET
STRUCTURE (ENERGY DISSIPATER) AT THE
BASE OF THE CHUTE (REFER TO SEPARATE
SPECIFICATIONS).

10. ENSURE WATER LEAVING THE CHUTE AND
THE OUTLET STRUCTURE WILL FLOW FREELY

WITHOUT CAUSING UNDESIRABLE PONDING
OR SCOUR.

11. APPROPRIATELY STABILISE ALL DISTURBED
AREAS IMMEDIATELY AFTER CONSTRUCTION.

MAINTENANCE

1. DURING THE CONSTRUCTION PERIOD,
INSPECT ALL CHUTES PRIOR TO FORECAST
RAINFALL, DAILY DURING EXTENDED PERIODS
OF RAINFALL, AFTER SIGNIFICANT RUNOFF
PRODUCING STORM EVENTS, OR OTHERWISE
ON A WEEKLY BASIS. MAKE REPAIRS AS
NECESSARY.

2. CHECK FOR MOVEMENT OF, OR DAMAGE TO,
THE CHUTE LINING, INCLUDING SURFACE
CRACKING.

3. CHECK FOR SOIL SCOUR ADJACENT THE
CHUTE. INVESTIGATE THE CAUSE OF ANY
SCOUR, AND REPAIR AS NECESSARY.

4. WHEN MAKING REPAIRS, ALWAYS RESTORE
THE CHUTE TO ITS ORIGINAL CONFIGURATION
UNLESS AN AMENDED LAYOUT IS REQUIRED.

REMOVAL

1. TEMPORARY CHUTES SHOULD BE REMOVED
WHEN AN ALTERNATIVE, STABLE, DRAINAGE
SYSTEM IS AVAILABLE.

2. REMOVE ALL MATERIALS AND DEPOSITED
SEDIMENT, AND DISPOSE OF IN A SUITABLE
MANNER THAT WILL NOT CAUSE AN EROSION
OR POLLUTION HAZARD.

3. GRADE THE AREA IN PREPARATION FOR
STABILISATION, THEN STABILISE THE AREAAS
SPECIFIED IN THE APPROVED PLAN.

ADDITIONAL SPECIFICATIONS FOR ROCK PAD
OUTLET STRUCTURE AT BASE OF CHUTE:

MATERIALS:

ROCK: HARD, ANGULAR, DURABLE, WEATHER
RESISTANT AND EVENLY GRADED WITH 50%
BY WEIGHT LARGER THAN THE SPECIFIED
NOMINAL ROCK SIZE AND SUFFICIENT SMALL
ROCK TO FILL THE VOIDS BETWEEN THE
LARGER ROCK. THE DIAMETER OF THE
LARGEST ROCK SIZE SHOULD BE NO LARGER
THAN 1.5 TIMES THE NOMINAL ROCK SIZE.
SPECIFIC GRAVITY TO BE AT LEAST 2.5.

GEOTEXTILE FABRIC: HEAVY-DUTY,
NEEDLE-PUNCHED, NON-WOVEN FILTER
CLOTH, MINIMUM BIDIM A24 OR EQUIVALENT.

INSTALLATION (ROCK OUTLET PADS)

1. REFER TO APPROVED PLANS FOR LOCATION
AND CONSTRUCTION DETAILS. IF THERE ARE
QUESTIONS OR PROBLEMS WITH THE
LOCATION, DIMENSIONS OR METHOD OF
INSTALLATION CONTACT THE ENGINEER OR
RESPONSIBLE ON-SITE OFFICER FOR
ASSISTANCE.

2. THE DIMENSIONS OF THE OUTLET
STRUCTURE MUST ALIGN WITH THE DOMINANT
FLOW DIRECTION.

3. EXCAVATE THE OUTLET PAD FOOTPRINT TO
THE SPECIFIED DIMENSION SUCH THE WHEN
THE ROCK IS PLACED IN THE EXCAVATED PIT
THE TOP OF THE ROCKS WILL BE LEVEL WITH
THE SURROUNDING GROUND, UNLESS
OTHERWISE DIRECTED.

4. IF THE EXCAVATED SOILS ARE DISPERSIVE,
OVER-EXCAVATED THE ROCK PAD BY AT LEAST
300mm AND BACKFILL WITH STABLE,
NON-DISPERSIVE MATERIAL.

5. LINE THE EXCAVATED PIT WITH GEOTEXTILE
FILTER CLOTH, PREFERABLY USING A SINGLE
SHEET. IF JOINTS ARE REQUIRED, OVERLAP
THE FABRIC AT LEAST 300mm.

6. ENSURE THE FILTER CLOTH IS PROTECTED
FROM PUNCHING OR TEARING DURING
INSTALLATION OF THE FABRIC AND THE ROCK.
REPAIR ANY DAMAGE BY REMOVING THE
ROCKAND PLACING WITH ANOTHER PIECE OF
FILTER CLOTH OVER THE DAMAGED AREA
OVERLAPPING THE EXISTING FABRIC A
MINIMUM OF 300mm.

7. ENSURE THERE ARE AT LEAST TWO LAYERS
OF ROCKS. WHERE NECESSARY, REPOSITION
THE LARGER ROCKS TO ENSURE TWO LAYERS
OF ROCKS ARE ACHIEVED WITHOUT
ELEVATING THE UPPER SURFACE ABOVE THE
PIPE INVERT.

8. ENSURE THE ROCK IS PLACED IN A MANNER
THAT WILL ALLOW WATER TO DISCHARGE
FREELY FROM THE PIPE.

9. ENSURE THE UPPER SURFACE OF THE
ROCK PAD DOES NOT CAUSE WATER TO BE
DEFLECTED AROUND THE EDGE OF THE ROCK
PAD.

10. IMMEDIATELY AFTER CONSTRUCTION,
APPROPRIATELY STABILISE ALL DISTURBED
AREAS.

MAINTENANCE

1. WHILE CONSTRUCTION WORKS CONTINUE
ON THE SITE, INSPECT THE OUTLET
STRUCTURE PRIOR TO FORECAST RAINFALL,
DAILY DURING EXTENDED PERIODS OF
RAINFALL, AFTER SIGNIFICANT RUNOFF
PRODUCING RAINFALL, AND ON AT LEAST A
WEEKLY BASIS.

2. REPLACE ANY DISPLACED ROCK WITH ROCK
OF A SIGNIFICANTLY (MINIMUM 110%) LARGER
SIZE THAN THE DISPLACED ROCK.

REMOVAL

1. TEMPORARY OUTLET STRUCTURES SHOULD
BE COMPLETELY REMOVED, OR WHERE
APPROPRIATE, REHABILITATED SO AS NOT TO
CAUSE ONGOING ENVIRONMENTAL NUISANCE
OR HARM.

2. FOLLOWING REMOVAL OF THE DEVICE, THE
DISTURBED AREA MUST BE APPROPRIATELY
REHABILITATED SO AS NOT TO CAUSE
ONGOING ENVIRONMENTAL NUISANCE OR
HARM.

3. REMOVE MATERIALS AND COLLECTED
SEDIMENT AND DISPOSE OF IN A SUITABLE
MANNER THAT WILL NOT CAUSE AN EROSION
OR POLLUTION HAZARD.
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INSTALLATION (CHUTE FORMATION)

1. REFER TO APPROVED PLANS FOR LOCATION
AND CONSTRUCTION DETAILS. IF THERE ARE
QUESTIONS OR PROBLEMS WITH THE
LOCATION OR METHOD OF INSTALLATION,
CONTACT THE ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. CLEAR THE LOCATION FOR THE CHUTE
CLEARING ONLY WHAT IS NEEDED TO PROVIDE
ACCESS FOR PERSONNEL AND EQUIPMENT
FOR INSTALLATION.

3. REMOVE ROOTS, STUMPS, AND OTHER
DEBRIS AND DISPOSE OF THEM PROPERLY.

4. CONSTRUCT THE SUBGRADE TO THE
ELEVATIONS SHOWN ON THE PLANS. REMOVE
ALL UNSUITABLE MATERIAL AND REPLACE
WITH STABLE MATERIAL TO ACHIEVE THE
DESIRED FOUNDATIONS.

5. IF THE CHUTE IS TEMPORARY, THEN
COMPACT THE SUBGRADE TO A FIRM
CONSISTENCY. IF THE CHUTE IS INTENDED TO
BE PERMANENT, THEN COMPACT AND FINISH
THE SUBGRADE AS SPECIFIED WITHIN THE
DESIGN PLANS.

6. ENSURE THE SUBGRADE IS FIRM ENOUGH
TO MINIMISE WATER SEEPAGE.

7. ENSURE THE SIDES OF THE CHUTE ARE NO
STEEPER THAN A 1.5:1 (H:V) SLOPE.

8. ENSURE THE COMPLETED CHUTE HAS
SUFFICIENT DEEP ALONG ITS FULL LENGTH.

9. ENSURE THE CHUTE IS STRAIGHT FROM ITS
CREST TO THE TOE OF THE CHUTE.

10. ON FILL SLOPES, ENSURE THAT THE SOIL IS
ADEQUATELY COMPACTED FOR AWIDTH OF AT
LEAST ONE METRE EACH SIDE OF THE CHUTE
TO MINIMISE THE RISK OF SOIL EROSION,
OTHERWISE PROTECT THE SOIL WITH
SUITABLE SCOUR PROTECTION MEASURES
SUCH AS TURF OR EROSION CONTROL MATS.

11. PLACE AND SECURE THE CHUTE LINING
(REFER TO SEPARATE SPECIFICATIONS).

12. IF CONCRETE IS USED AS ALINING, THEN
KEEP THE SUBGRADE MOIST AT THE TIME
CONCRETE IS PLACED. FORM, CUT-OFF WALLS
AND ANCHOR BLOCKS AS DIRECTED IN THE
APPROVED PLANS.

13. INSTALL AN APPROPRIATE OUTLET
STRUCTURE (ENERGY DISSIPATER) AT THE
BASE OF THE CHUTE (REFER TO SEPARATE
SPECIFICATIONS).

14. ENSURE WATER LEAVING THE CHUTE AND
THE OUTLET STRUCTURE WILL FLOW FREELY
WITHOUT CAUSING UNDESIRABLE PONDING
OR SCOUR.

15. APPROPRIATELY STABILISE ALL DISTURBED
AREAS IMMEDIATELY AFTER CONSTRUCTION.

INSTALLATION (FABRIC PLACEMENT)

THE METHOD OF FABRIC INSTALLATION
VARIES WITH THE TYPE OF FABRIC.
INSTALLATION PROCEDURES SHOULD BE
PROVIDED BY THE PRODUCT MANUFACTURER
OR DISTRIBUTOR. ATYPICAL INSTALLATION
PROCEDURE IS DESCRIBED BELOW, BUT
SHOULD BE CONFIRMED WITH THE PRODUCT
MANUFACTURER OR DISTRIBUTOR.

1. GEOSYNTHETIC FABRICS MUST BE STORED
AWAY FROM DIRECT SUNLIGHT OR COVERED
WITH ULTRAVIOLET LIGHT PROTECTIVE
SHEETING UNTIL THE SITE IS READY FOR
THEIR INSTALLATION.

2. EXCAVATE A 300mm DEEP BY 150mm WIDE
ANCHOR TRENCH ALONG THE FULL WIDTH OF
THE UPSTREAM END OF THE AREA TO BE
TREATED.

3. AT LEAST 300mm OF THE FABRIC MUST BE
ANCHORED INTO THE TRENCH WITH THE ROLL
OF MATTING RESTING ON THE GROUND
UP-SLOPE OF THE TRENCH.

4. STAPLE THE FABRIC WITHIN THE TRENCH AT
200 TO 250mm SPACING USING 100mm WIDE BY
150mm PENETRATION LENGTH U-SHAPED, 8 TO
11 GAUGE WIRE STAPLES. NARROWER
U-SECTIONS MAY EASILY TEAR THE MATTING
WHEN PLACED UNDER STRESS.

5. WHEN FABRIC HAS BEEN ANCHORED WITHIN
THE TRENCH, THEN BACKFILLED THE TRENCH
AND COMPACT.

6. WHEN SPREADING THE FABRIC, AVOID
STRETCHING THE MATERIAL.

7. ENSURE THE FABRIC REMAINS IN GOOD
CONTACT WITH THE SOIL.

8. IF THE INFLOW CHANNEL CURVES
(UPSTREAM OF THE CREST), THEN SUITABLY
FOLD (IN ADOWNSTREAM DIRECTION) AND
STAPLE THE FABRIC TO MAINTAIN THE FABRIC
PARALLEL TO THE DIRECTION OF CHANNEL
FLOW.

9. STAPLE THE SURFACE OF THE FABRIC AT 1m
CENTRES. ON IRREGULAR GROUND,
ADDITIONAL STAPLES WILL BE REQUIRED
WHEREVER THE FABRIC DOES NOT INITIALLY
CONTACT THE GROUND SURFACE.

10. INSTALL INTERMEDIATE ANCHOR
TRENCHES AT 3m (MAX) INTERVALS.

11. IF THE CHUTE EXTENDS BEYOND THE
LENGTH OF THE FABRIC, THEN FORM A NEW
TRENCH IS FORMED AT LEAST 300mm
UP-SLOPE OF THE END OF THE FABRIC SUCH
THAT THE END OF THE FABRIC WILL BE ABLE
TO FULLY COVER THE TRENCH. ANEW ROLL
OF FABRIC IS THEN ANCHORED WITHIN THIS
TRENCH AS PER THE FIRST. THE PROCESS IS
CONTINUED DOWN THE SLOPE UNTIL THE
DESIRED AREA IS FULLY COVERED.

12. IF CHUTE IS SUBJECT TO LATERAL
INFLOWS, TEN ANCHOR THE OUTER MOST
SIDES OF THE FABRIC IN A 300mm DEEP
TRENCH AND STAPLE AT 200 TO 250mm
CENTRES.

13. THE INSTALLATION PROCEDURE MUST
ENSURE THAT THE FABRIC ACHIEVES AND
RETAINS GOOD CONTACT WITH THE SOIL.

14. DAMAGED FABRIC MUST BE REPAIRED OR
REPLACED.

MAINTENANCE

1. DURING THE CONSTRUCTION PERIOD,
INSPECT ALL CHUTES PRIOR TO FORECAST
RAINFALL, DAILY DURING EXTENDED PERIODS
OF RAINFALL, AFTER SIGNIFICANT RUNOFF
PRODUCING STORM EVENTS, OR OTHERWISE
ON A WEEKLY BASIS. MAKE REPAIRS AS
NECESSARY.

2. CHECK FOR MOVEMENT OF, OR DAMAGE TO,
THE CHUTE LINING, INCLUDING SURFACE
CRACKING.

3. CHECK FOR SOIL SCOUR ADJACENT THE
CHUTE. INVESTIGATE THE CAUSE OF ANY
SCOUR, AND REPAIR AS NECESSARY.

4. ENSURE SEDIMENT IS NOT PARTIALLY
BLOCKING FLOW ENTRY INTO THE CHUTE.
WHERE NECESSARY, REMOVE ANY DEPOSITED
MATERIAL TO ALLOW FREE DRAINAGE.

5. DISPOSE OF ANY SEDIMENT IN A MANNER
THAT WILL NOT CREATE AN EROSION OR
POLLUTION HAZARD.

6. WHEN MAKING REPAIRS, ALWAYS RESTORE
THE CHUTE TO ITS ORIGINAL CONFIGURATION
UNLESS AN AMENDED LAYOUT IS REQUIRED.

REMOVAL

1. WHEN THE SOIL DISTURBANCE ABOVE THE

CHUTE IS FINISHED AND THE AREA IS
STABILISED, THE CHUTE AND ANY ASSOCIATED
FLOW DIVERSION BANKS SHOULD BE
REMOVED, UNLESS IT IS TO REMAIN AS A
PERMANENT DRAINAGE FEATURE.

2. DISPOSE OF ANY MATERIALS, SEDIMENT OR
EARTH IN AMANNER THAT WILL NOT CREATE
AN EROSION OR POLLUTION HAZARD.

3. GRADE THE AREA IN PREPARATION FOR
STABILISATION, THEN STABILISE THE AREAAS
SPECIFIED IN THE APPROVED PLAN.
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MATERIALS

ROCK: HARD, ANGULAR, DURABLE, WEATHER
RESISTANT AND EVENLY GRADED WITH 50%
BY WEIGHT LARGER THAN THE SPECIFIED
NOMINAL ROCK SIZE AND SUFFICIENT SMALL
ROCK TO FILL THE VOIDS BETWEEN THE
LARGER ROCK. THE DIAMETER OF THE
LARGEST ROCK SIZE SHOULD BE NO LARGER
THAN 1.5 TIMES THE NOMINAL ROCK SIZE.
SPECIFIC GRAVITY TO BE AT LEAST 2.5.

GEOTEXTILE FABRIC: HEAVY-DUTY,
NEEDLE-PUNCHED, NON-WOVEN FILTER
CLOTH, MINIMUM BIDIM A24 OR EQUIVALENT.

INSTALLATION (CHUTE FORMATION)

1. REFER TO APPROVED PLANS FOR LOCATION
AND CONSTRUCTION DETAILS. IF THERE ARE
QUESTIONS OR PROBLEMS WITH THE
LOCATION OR METHOD OF INSTALLATION,
CONTACT THE ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. ENSURE ALL NECESSARY SOIL TESTING (e.g.
SOIL pH, NUTRIENT LEVELS) AND ANALYSIS
HAS BEEN COMPLETED, AND REQUIRED SOIL
ADJUSTMENTS PERFORMED PRIOR TO
PLANTING.

3. CLEAR THE LOCATION FOR THE CHUTE
CLEARING ONLY WHAT IS NEEDED TO PROVIDE
ACCESS FOR PERSONNEL AND EQUIPMENT
FOR INSTALLATION.

4. REMOVE ROOTS, STUMPS, AND OTHER
DEBRIS AND DISPOSE OF THEM PROPERLY.

5. CONSTRUCT THE SUBGRADE TO THE
ELEVATIONS SHOWN ON THE PLANS. REMOVE
ALL UNSUITABLE MATERIAL AND REPLACE
WITH STABLE MATERIAL TO ACHIEVE THE
DESIRED FOUNDATIONS.

6. IF THE CHUTE IS TEMPORARY, THEN
COMPACT THE SUBGRADE TO A FIRM
CONSISTENCY. IF THE CHUTE IS INTENDED TO
BE PERMANENT, THEN COMPACT AND FINISH
THE SUBGRADE AS SPECIFIED WITHIN THE
DESIGN PLANS.

7.AVOID COMPACTING THE SUBGRADE TO A
CONDITION THAT WOULD PREVENT THE TURF
FROM BONDING WITH THE SUBGRADE.

8. ENSURE THE SIDES OF THE CHUTE ARE NO
STEEPER THAN A 1.5:1 (H:V) SLOPE.

9. ENSURE THE COMPLETED CHUTE HAS
SUFFICIENT DEEP ALONG ITS FULL LENGTH.

10. ENSURE THE CHUTE IS STRAIGHT FROM
ITS CREST TO THE TOE OF THE CHUTE.

11. ON FILL SLOPES, ENSURE THAT THE SOIL IS
ADEQUATELY COMPACTED FOR AWIDTH OF AT
LEAST ONE METRE EACH SIDE OF THE CHUTE
TO MINIMISE THE RISK OF SOIL EROSION,
OTHERWISE PROTECT THE SOIL WITH
SUITABLE SCOUR PROTECTION MEASURES
SUCH AS TURF OR EROSION CONTROL MATS.

12. PLACE AND SECURE THE TURF AS
DIRECTED.

13. INSTALL AN APPROPRIATE OUTLET
STRUCTURE (ENERGY DISSIPATER) AT THE
BASE OF THE CHUTE (REFER TO SEPARATE
SPECIFICATIONS).

14. ENSURE WATER LEAVING THE CHUTE AND
THE OUTLET STRUCTURE WILL FLOW FREELY
WITHOUT CAUSING UNDESIRABLE PONDING
OR SCOUR.

15. APPROPRIATELY STABILISE ALL DISTURBED
AREAS IMMEDIATELY AFTER CONSTRUCTION.

INSTALLATION (ROCK PLACEMENT)

1. OVER-CUT THE CHANNEL TO ADEPTH
EQUAL TO THE SPECIFIED DEPTH OF ROCK
PLACEMENT SUCH THAT THE FINISHED ROCK
SURFACE WILL BE AT THE ELEVATION OF THE
SURROUNDING LAND.

2. ROCK MUST BE PLACED WITHIN THE
CHANNEL AS SPECIFIED WITHIN THE
APPROVED PLANS, INCLUDING THE
PLACEMENT OF ANY SPECIFIED FILTER LAYER.

3. IF DETAILS ARE NOT PROVIDED ON THE
ROCK PLACEMENT, THEN THE PRIMARY
ARMOUR ROCK MUST BE EITHER PLACED ON:
(i) AFILTER BED FORMED FROM A LAYER OF
SPECIFIED SMALLER ROCK (ROCK FILTER
LAYER);

(i) AN EARTH BED LINED WITH FILTER CLOTH;
(iii) AN EARTH BED NOT LINED IN FILTER
CLOTH, BUT ONLY IF ALL VOIDS BETWEEN THE
ARMOUR ROCK ARE TO BE FILLED WITH SOIL
AND POCKET PLANTED IMMEDIATELY AFTER
PLACEMENT OF THE ROCK.

4. IF AROCK/AGGREGATE FILTER LAYER IS
SPECIFIED, THEN PLACE THE FILTER LAYER

IMMEDIATELY AFTER THE FOUNDATIONS ARE
PREPARED. SPREAD THE FILTER ROCK IN A
UNIFORM LAYER TO THE SPECIFIED DEPTH
BUT A MINIMUM OF 150mm. WHERE MORE
THAN ONE LAYER OF FILTER MATERIAL HAS
BEEN SPECIFIED, SPREAD EACH LAYER SUCH
THAT MINIMAL MIXING OCCURS BETWEEN
EACH LAYER OF ROCK.

5. IF AGEOTEXTILE (FILTER CLOTH) UNDERLAY
IS SPECIFIED, PLACE THE FABRIC DIRECTLY
ON THE PREPARED FOUNDATION. IF MORE
THAN ONE SHEET OF FABRIC IS REQUIRED TO
OVER THE AREA, OVERLAP THE EDGE OF
EACH SHEET AT LEAST 300mm AND PLACE
ANCHOR PINS AT MINIMUM 1m SPACING ALONG
THE OVERLAP.

6. ENSURE THE GEOTEXTILE FABRIC IS
PROTECTED FROM PUNCHING OR TEARING
DURING INSTALLATION OF THE FABRIC AND
THE ROCK. REPAIR ANY DAMAGE BY
REMOVING THE ROCK AND PLACING WITH
ANOTHER PIECE OF FILTER CLOTH OVER THE
DAMAGED AREA OVERLAPPING THE EXISTING
FABRIC A MINIMUM OF 300mm.

7. WHERE NECESSARY, A MINIMUM 100mm
LAYER OF FINE GRAVEL, AGGREGATE OR
SAND SHOULD BE PLACED OVER THE FABRIC
TO PROTECT IT FROM DAMAGE.

8. PLACEMENT OF ROCK SHOULD FOLLOW
IMMEDIATELY AFTER PLACEMENT OF THE
FILTER LAYER. PLACE ROCK SO THAT IT
FORMS A DENSE, WELL-GRADED MASS OF
ROCK WITH A MINIMUM OF VOIDS.

9. PLACE ROCK TO ITS FULL THICKNESS IN
ONE OPERATION. DO NOT PLACE ROCK BY
DUMPING THROUGH CHUTES OR OTHER
METHODS THAT CAUSE SEGREGATION OF
ROCK SIZES.

10. THE FINISHED SURFACE SHOULD BE FREE
OF POCKETS OF SMALL ROCK OR CLUSTERS
OF LARGE ROCKS. HAND PLACING MAY BE
NECESSARY TO ACHIEVE THE PROPER
DISTRIBUTION OF ROCK SIZES TO PRODUCE A
RELATIVELY SMOOTH, UNIFORM SURFACE.
THE FINISHED GRADE OF THE ROCK SHOULD
BLEND WITH THE SURROUNDING AREA. NO

OVERFALL OR PROTRUSION OF ROCK SHOULD
BE APPARENT.

11. IMMEDIATELY UPON COMPLETION OF THE
CHANNEL, VEGETATE ALL DISTURBED AREAS
OR OTHERWISE PROTECT THEM AGAINST SOIL
EROSION.

12. WHERE SPECIFIED, FILLALL VOIDS WITH
SOIL AND VEGETATE THE ROCK SURFACE IN
ACCORDANCE WITH THE APPROVED PLAN.

MAINTENANCE

1. DURING THE CONSTRUCTION PERIOD,
INSPECT ALL CHUTES PRIOR TO FORECAST
RAINFALL, DAILY DURING EXTENDED PERIODS
OF RAINFALL, AFTER SIGNIFICANT RUNOFF
PRODUCING STORM EVENTS, OR OTHERWISE
ON A WEEKLY BASIS. MAKE REPAIRS AS
NECESSARY.

2. CHECK FOR SCOUR OR DISLODGED ROCK.
REPAIR DAMAGED AREAS IMMEDIATELY.

3. CLOSELY INSPECT THE OUTER EDGES OF
THE ROCK PROTECTION. ENSURE WATER
ENTRY INTO THE CHANNEL OR CHUTE IS NOT
CAUSING EROSION ALONG THE EDGE OF THE
ROCK PROTECTION.

4. INVESTIGATE THE CAUSE OF ANY SCOUR,
AND REPAIR AS NECESSARY.

5. CAREFULLY CHECK THE STABILITY OF THE
ROCK LOOKING FOR INDICATIONS OF PIPING,
SCOUR HOLES, OR BANK FAILURES.

6. REPLACE ANY DISPLACED ROCK WITH ROCK
OF A SIGNIFICANTLY (MINIMUM 110%) LARGER
SIZE THAN THE DISPLACED ROCK.

7. ENSURE SEDIMENT IS NOT PARTIALLY
BLOCKING FLOW ENTRY INTO THE CHUTE.
WHERE NECESSARY, REMOVE ANY DEPOSITED
MATERIAL TO ALLOW FREE DRAINAGE.

8. DISPOSE OF ANY SEDIMENT IN A MANNER
THAT WILL NOT CREATE AN EROSION OR
POLLUTION HAZARD.

9. WHEN MAKING REPAIRS, ALWAYS RESTORE
THE CHUTE TO ITS ORIGINAL CONFIGURATION
UNLESS AN AMENDED LAYOUT IS REQUIRED.

Date:

May-10

Drawn:
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STABILISE -~ SIDE BOARDS USED NOTES (OUTFALL CROSS BANK):

TABLE 60° TO PREVENT FLOW

DRAIN AS BYPASSING THE 1. THE CROSS BANK SHOWN IS FORMED
REQUIRED B "LEVEL SPREADER" BY EXCAVATING ROAD MATERIAL

UPSLOPE OF THE BANK, THUS FORMING
AN UP-SLOPE CROSS DRAIN.
ALTERNATIVELY THE BANK COULD BE
FORMED USING IMPORTED MATERIAL.

. THE TABLE DRAIN UP-SLOPE OF THE
—_— CROSS BANK MUST BE FREE DRAINING.
—_—

SEDIMENT DEPOSITED WITHIN THE
CROSS DRAIN MUST BE REMOVED
ON A REGULAR BASIS.

$$6 5 — l

AN
B
7 Y, X
150 X 25mm

OPTIONAL TREATED PINE "LEVEL SPREADER"
PEGGED FLUSH ALONG CONTOUR
(USED IF OUTFLOW IS TO BE RELEASED AS SHEET FLOW)

OUTFALL CROSS BANK (PLAN VIEW)

\\$6
| 1500 |1ooo 1500 | 6000
I 1 I 1
(MIN) (MIN) (MIN)

CROSS BANK PROFILE (INSITU MATERIAL)

(a) Outfall cross-bank for low speed tracks

Fall of road/track

2 to 3 tractor lengths

(e) Typical cross-bank profile for low speed tracks

?;’QEI'E'-'SE NOTES (INFALL CROSS BANK):
DRAIN AS 1. THE CROSS BANK SHOWN IS FORMED USING IMPORTED
REQUIRED MATERIAL AND THUS DOES NOT REQUIRE ANY
EXCAVATIONS INTO THE ROAD UP-SLOPE OF THE BANK.
ALTERNATIVELY, THE BANK COULD BE FORMED USING
INSITU MATERIAL.
—-
V-SHAPED 2. ROCK CHECK DAMS OR OTHER STABILISATION MEASURES
ROGK PLAGED IN THE TABLE DRAIN MUST NOT CAUSE PONDING
CRECK ON THE ROAD.
DAM 300 (MIN)
(OPTIONAL) l
'\\NJ
v ROADWAY | 1500 ! 1000 | 1500 |
(MIN) (MIN)
INFALL CROSS BANK
(PLAN VIEW) CROSS BANK PROFILE (IMPORTED MATERIAL)

(b) Infall cross-bank for low speed tracks

5 W

(
\\

©
©
2 s
S
_— sé, EQ
£ S
3 £ ©
C
o S
el
£
5 Level ‘ ‘ ‘
C
spreader
Diversion drain —

T L Whoa-boy (cross bank)

(Il

(c) - (d) Drainage options for ridge tracks

After: B Carey, QNRW

General notes:
1. Drainage structures are applicable to unsealed roads and tracks.
2. Design details vary with traffic volume and speeds.

Drawn: Date:

GMW | Dec-09 | Construction Road Drainage | CR-01
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INSTALLATION

1. REFER TO APPROVED PLANS FOR
LOCATION, EXTENT, AND
CONSTRUCTION DETAILS. IF THERE
ARE QUESTIONS OR PROBLEMS
WITH THE LOCATION, EXTENT, OR
METHOD OF INSTALLATION, CONTACT
THE ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. CLEAR THE LOCATION FOR THE
BANK, CLEARING ONLY THE AREA
THAT IS NEEDED TO PROVIDE
ACCESS FOR PERSONNEL AND
EQUIPMENT.

3. REMOVE ROOTS, STUMPS, AND
OTHER DEBRIS AND DISPOSE OF
THEM PROPERLY. DO NOT USE
DEBRIS TO BUILD THE BANK.

4. FORM THE BANK FROM THE
MATERIAL, AND TO THE DIMENSION
SPECIFIED IN THE APPROVED PLANS.

5. IF EARTH IS USED, THEN ENSURE
THE SIDES OF THE BANK ARE NO
STEEPER THAN A 2:1 (H:V) SLOPE,
AND THE COMPLETED BANK MUST BE
AT LEAST 500mm HIGH.

6. IF FORMED FROM SANDBAGS,
THEN ENSURE THE BAGS ARE
TIGHTLY PACKED SUCH THAT WATER
LEAKAGE THROUGH THE BAGS IS
MINIMISED.

7. CHECK THE BANK ALIGNMENT TO
ENSURE POSITIVE DRAINAGE IN THE
DESIRED DIRECTION.

8. THE BANK SHOULD BE VEGETATED
(TURFED, SEEDED AND MULCHED),
OR OTHERWISE STABILISED
IMMEDIATELY, UNLESS IT WILL
OPERATE FOR LESS THAN 30 DAYS
OR IF SIGNIFICANT RAINFALL IS NOT
EXPECTED DURING THE LIFE OF THE
BANK.

9. ENSURE THE EMBANKMENT
DRAINS TO A STABLE OUTLET, AND
DOES NOT DISCHARGE TO AN
UNSTABLE FILL SLOPE.

MAINTENANCE

1. INSPECT FLOW DIVERSION BANKS
AT LEAST WEEKLY AND AFTER
RUNOFF-PRODUCING RAINFALL.

2. INSPECT THE BANK FOR ANY
SLUMPS, WHEEL TRACK DAMAGE OR
LOSS OF FREEBOARD. MAKE
REPAIRS AS NECESSARY.

3. CHECK THAT FILL MATERIAL OR
SEDIMENT HAS NOT PARTIALLY
BLOCKED THE DRAINAGE PATH
UP-SLOPE OF THE EMBANKMENT.
WHERE NECESSARY, REMOVE ANY
DEPOSITED MATERIAL TO ALLOW
FREE DRAINAGE.

4. DISPOSE OF ANY COLLECTED
SEDIMENT OR FILL IN AMANNER
THAT WILL NOT CREATE AN EROSION
OR POLLUTION HAZARD.

5. REPAIR ANY PLACES IN THE BANK
THAT ARE WEAKENED OR IN RISK OF
FAILURE.

REMOVAL

3. GRADE THE AREAAND SMOOTH IT
OUT IN PREPARATION FOR
STABILISATION.

1. WHEN THE SOIL DISTURBANCE
ABOVE THE BANK IS FINISHED AND
THE AREA IS STABILISED, THE FLOW
DIVERSION BANK SHOULD BE
REMOVED, UNLESS IT IS TO REMAIN
AS APERMANENT DRAINAGE
FEATURE.

4. STABILISE THE AREA BY GRASSING
OR AS SPECIFIED IN THE APPROVED
PLAN.

2. DISPOSE OF ANY SEDIMENT OR
EARTH IN A MANNER THAT WILL NOT
CREATE AN EROSION OR POLLUTION
HAZARD.

Freeboard 500 mm (min)

150 mm (miri);_ B r—>|
f

Runoff

A minimum freeboard of 300 mm is
recommended for non-vegetated earth embankments

Figure 1 - Typical profile of flow diversion bank formed from earth

Table 1 - Recommended dimensions of flow diversion banks

Parameter Earth banks Vegetated banks | Compost berms | Sandbag berms
Height (min) 500 mm 500 mm 300 mm N/A
Top width (min) 500 mm 500 mm 100 mm N/A
Base width (min) 2500 mm 2500 mm 600 mm N/A
Side slope (max) 2:1 (H:V) 2:1 (H:V) 1:1 (H:V) N/A
Freeboard 300 mm 150 mm 100 mm 50 mm
Drawn: Date:
GMW | Dec-09 | Flow Diversion Banks DB-01
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INSTALLATION

1. REFER TO APPROVED PLANS FOR
LOCATION, EXTENT, AND CONSTRUCTION
DETAILS. IF THERE ARE QUESTIONS OR
PROBLEMS WITH THE LOCATION, EXTENT,
OR METHOD OF INSTALLATION, CONTACT
THE ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. ENSURE ALL NECESSARY SOIL
TESTING (e.g. SOIL pH, NUTRIENT
LEVELS) AND ANALYSIS HAS BEEN
COMPLETED, AND REQUIRED SOIL
ADJUSTMENTS PERFORMED PRIOR TO
PLANTING.

3. CLEAR THE LOCATION FOR THE
CHANNEL, CLEARING ONLY WHAT IS
NEEDED TO PROVIDE ACCESS FOR
PERSONNEL AND CONSTRUCTION
EQUIPMENT.

4. REMOVE ROOTS, STUMPS, AND OTHER
DEBRIS AND DISPOSE OF THEM
PROPERLY. DO NOT USE DEBRIS TO
BUILD ANY ASSOCIATED EMBANKMENTS.

5. EXCAVATE THE DIVERSION CHANNEL
TO THE SPECIFIED SHAPE, ELEVATION
AND GRADIENT. THE SIDES OF THE
CHANNEL SHOULD BE NO STEEPER THAN
A2:1 (H:V) IF CONSTRUCTED IN EARTH,
UNLESS SPECIFICALLY DIRECTED WITHIN
THE APPROVED PLANS.

6. STABILISE THE CHANNEL AND BANKS
IMMEDIATELY UNLESS IT WILL OPERATE
FOR LESS THAN 30 DAYS. IN EITHER
CASE, TEMPORARY EROSION
PROTECTION (MATTING, ROCK, ETC.)
WILL BE REQUIRED AS SPECIFIED WITHIN
THE APPROVED PLANS OR AS DIRECTED.

7. ENSURE THE CHANNEL DISCHARGES
TO ASTABLE AREA.

ADDITIONAL REQUIREMENTS FOR TURF
PLACEMENT:

1. TURF SHOULD BE USED WITHIN 12
HOURS OF DELIVERY, OTHERWISE
ENSURE THE TURF IS STORED IN
CONDITIONS APPROPRIATE FOR THE
WEATHER CONDITIONS (e.g. A SHADED
AREA).

2. MOISTENING THE TURF AFTERIT IS
UNROLLED WILL HELP MAINTAIN ITS
VIABILITY.

3. TURF SHOULD BE LAID ON A MINIMUM
75mm BED OF ADEQUATELY FERTILISED
TOPSOIL. RAKE THE SOIL SURFACE TO
BREAK THE CRUST JUST BEFORE LAYING
THE TURF.

4. DURING THE WARMER MONTHS,
LIGHTLY IRRIGATE THE SOIL
IMMEDIATELY BEFORE LAYING THE TURF.

5. ENSURE THE TURF IS NOT LAID ON
GRAVEL, HEAVILY COMPACTED SOILS, OR
SOILS THAT HAVE BEEN RECENTLY
TREATED WITH HERBICIDES.

6. ENSURE THE TURF EXTENDS UP THE
SIDES OF THE DRAIN AT LEAST 100mm
ABOVE THE ELEVATION OF THE CHANNEL
INVERT, OR AT LEAST TO A SUFFICIENT
ELEVATION TO FULLY CONTAIN
EXPECTED CHANNEL FLOW.

7. ON CHANNEL GRADIENTS OF 3:1(H:V)
OR STEEPER, OR IN SITUATIONS WHERE
HIGH FLOW VELOCITIES (i.e. VELOCITY
>1.5m/s) ARE LIKELY WITHIN THE FIRST
TWO WEEK FOLLOWING PLACEMENT,
SECURE THE INDIVIDUAL TURF STRIPS
WITH WOODEN OR PLASTIC PEGS.

8. ENSURE THAT INTIMATE CONTACT IS
ACHIEVED AND MAINTAINED BETWEEN

THE TURF AND THE SOIL SUCH THAT
SEEPAGE FLOW BENEATH THE TURF IS
AVOIDED.

9. WATER UNTIL THE SOIL IS WET 100mm
BELOW THE TURF. THEREAFTER,
WATERING SHOULD BE SUFFICIENT TO
MAINTAIN AND PROMOTE HEALTHY
GROWTH

MAINTENANCE

1. DURING THE SITE’S CONSTRUCTION
PERIOD, INSPECT THE DIVERSION
CHANNEL WEEKLY AND AFTER ANY
INCREASE IN FLOWS WITHIN THE
CHANNEL. REPAIR ANY SLUMPS, WHEEL
TRACK DAMAGE OR LOSS OF
FREEBOARD.

2. ENSURE FILL MATERIAL OR SEDIMENT
IS NOT PARTIALLY BLOCKING THE
CHANNEL. WHERE NECESSARY, REMOVE
ANY DEPOSITED MATERIAL TO ALLOW
FREE DRAINAGE.

1000mm
(min)

Direction
of inflow

-

3. DISPOSE OF ANY COLLECTED
SEDIMENT OR FILL IN A MANNER THAT
WILL NOT CREATE AN EROSION OR
POLLUTION HAZARD.

REMOVAL

1. WHEN THE CONSTRUCTION WORK
ABOVE ATEMPORARY DIVERSION
CHANNEL IS FINISHED AND THE AREA IS
STABILISED, THE AREA SHOULD BE
APPROPRIATELY REHABILITATED.

2. DISPOSE OF ANY COLLECTED
SEDIMENT OR FILL IN A MANNER THAT
WILL NOT CREATE AN EROSION OR
POLLUTION HAZARD.

3. GRADE THE AREAAND SMOOTH IT OUT
IN PREPARATION FOR STABILISATION.

4. STABILISE THE AREAAS SPECIFIED IN
THE APPROVED PLAN.

600mm
(min)

Optional earth embankment
to increase flow capacity
and/or act as freeboard

1 Batter grade
2 (max)
300mm (min) VAAVWAANCG

Figure 1 - Typical profile of diversion channel with bank

Date:
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Flow control berm incorporated
into the rock pad if the pad
receives runoff from the soil
disturbance (location may vary)

50 — 75 mm, or
100 — 150 mm
crushed rock

N
)

Footpath
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Up-slope runoff directed
to an appropriate
sediment trap

;""!\"‘“i;‘_ < Roadway

Make safe for

Geotextile filter cloth (mandatory ° ]
pedestrian traffic

when working on clayey soils)

(a) Rock entry/exit pad for construction sites
(refer to Standard Drawing Exit-03 for building sites)
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(b) Rock pad sloping away from road

Work site

.

15 m (min)

v V Land slope
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Sediment fence
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4
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(d) Rock pad sloping towards the road

Drawn:
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(c) Alternative low maintenance arrangement
(still under development)

Date:
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MATERIALS

ROCK: WELL GRADED, HARD, ANGULAR,
EROSION RESISTANT ROCK, NOMINAL
DIAMETER OF 50 TO 75mm (SMALL
DISTURBANCES) OR 100 TO 150mm
(LARGE DISTURBANCES). ALL
REASONABLE MEASURES MUST BE
TAKEN TO OBTAIN ROCK OF NEAR
UNIFORM SIZE.

FOOTPATH STABILISING AGGREGATE: 25
TO 50mm GRAVEL OR AGGREGATE.

GEOTEXTILE FABRIC: HEAVY-DUTY,
NEEDLE-PUNCHED, NON-WOVEN FILTER
CLOTH ('BIDIM’ A24 OR EQUIVALENT).

INSTALLATION

1. REFER TO APPROVED PLANS FOR
LOCATION AND DIMENSIONAL DETAILS. IF
THERE ARE QUESTIONS OR PROBLEMS
WITH THE LOCATION, DIMENSIONS, OR
METHOD OF INSTALLATION, CONTACT
THE ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. CLEAR THE LOCATION OF THE ROCK
PAD, REMOVING STUMPS, ROOTS AND
OTHER VEGETATION TO PROVIDE A FIRM
FOUNDATION SO THAT THE ROCK IS NOT
PRESSED INTO SOFT GROUND. CLEAR
SUFFICIENT WIDTH TO ALLOW PASSAGE
OF LARGE VEHICLES, BUT CLEAR ONLY
THAT NECESSARY FOR THE EXIT. DO NOT
CLEAR ADJACENT AREAS UNTIL THE
REQUIRED EROSION AND SEDIMENT
CONTROL DEVICES ARE IN PLACE.

3. IF THE EXPOSED SOIL IS SOFT,
PLASTIC OR CLAYEY, PLACE A SUB-BASE
OF CRUSHED ROCK ORA LAYER OF
HEAVY-DUTY FILTER CLOTH TO PROVIDE
A FIRM FOUNDATION.

4. PLACE THE ROCK PAD FORMING A
MINIMUM 200mm THICK LAYER OF CLEAN,
OPEN-VOID ROCK.

5. IF THE ASSOCIATED CONSTRUCTION
SITE IS UP-SLOPE OF THE ROCK PAD,
THUS CAUSING STORMWATER RUNOFF
TO FLOW TOWARDS THE ROCK PAD,
THEN FORM A MINIMUM 300mm HIGH
FLOW CONTROL BERM ACROSS THE
ROCK PAD TO DIVERT SUCH RUNOFF TO
A SUITABLE SEDIMENT TRAP.

6. THE LENGTH OF THE ROCK PAD
SHOULD BE AT LEAST 156m WHERE
PRACTICABLE, AND AS WIDE AS THE FULL
WIDTH OF THE ENTRY OR EXIT AND AT
LEAST 3m. THE ROCK PAD SHOULD
COMMENCE AT THE EDGE OF THE
OFF-SITE SEALED ROAD OR PAVEMENT.

7. FLARE THE END OF THE ROCK PAD
WHERE IT MEETS THE PAVEMENT SO
THAT THE WHEELS OF TURNING
VEHICLES DO NOT TRAVEL OVER
UNPROTECTED SOIL.

8. IF THE FOOTPATH IS OPEN TO
PEDESTRIAN MOVEMENT, THEN COVER
THE COARSE ROCK WITH FINE
AGGREGATE OR GRAVEL, OR
OTHERWISE TAKE WHATEVER MEASURES
ARE NEEDED TO MAKE THE AREA SAFE.

MAINTENANCE

1. INSPECT ALL SITE ENTRY AND EXIT
POINTS PRIOR TO FORECAST RAIN, DAILY
DURING EXTENDED PERIODS OF
RAINFALL, AFTER RUNOFF-PRODUCING
RAINFALL, OR OTHERWISE AT
FORTNIGHTLY INTERVALS.

2. IF SAND, SOIL, SEDIMENT OR MUD 1S
TRACKED OR WASHED ONTO THE
ADJACENT SEALED ROADWAY, THEN
SUCH MATERIAL MUST BE PHYSICALLY
REMOVED, FIRST USING A
SQUARE-EDGED SHOVEL, AND THEN A
STIFF-BRISTLED BROOM, AND THEN BY A
MECHANICAL VACUUM UNIT, IF
AVAILABLE.

3. IF NECESSARY FOR SAFETY REASONS,
THE ROADWAY SHALL ONLY BE WASHED
CLEAN AFTER ALL REASONABLE
EFFORTS HAVE BEEN TAKEN TO SHOVEL
AND SWEEP THE MATERIAL FROM THE
ROADWAY.

4. WHEN THE VOIDS BETWEEN THE ROCK
BECOMES FILLED WITH MATERIAL AND
THE EFFECTIVENESS OF THE ROCK PAD
IS REDUCED TO APOINT WHERE
SEDIMENT IS BEING TRACKED OFF THE
SITE, ANEW 100mm LAYER OF ROCK
MUST BE ADDED AND/OR THE ROCK PAD
MUST BE EXTENDED.

5. ENSURE ANY ASSOCIATED DRAINAGE
CONTROL MEASURES (e.g. FLOW
CONTROL BERM) ARE MAINTAINED IN
ACCORDANCE WITH THEIR DESIRED
OPERATIONAL CONDITIONS.

6. DISPOSE OF SEDIMENT AND DEBRIS IN
A MANNER THAT WILL NOT CREATE AN
EROSION OR POLLUTION HAZARD.

REMOVAL

1. THE ROCK PAD SHOULD BE REMOVED
ONLY AFTER IT IS NO LONGER NEEDED
AS A SEDIMENT TRAP.

2. REMOVE MATERIALS AND COLLECTED
SEDIMENT AND DISPOSE OF INA
SUITABLE MANNER THAT WILL NOT
CAUSE AN EROSION OR POLLUTION
HAZARD.

3. RE-GRADE AND STABILISE THE
DISTURBED GROUND AS NECESSARY TO
MINIMISE THE EROSION HAZARD.

Date:

Apr-10

Drawn:

GMW

Construction Exit - Rock Pad
(construction sites only)
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1000 mm ~_  Typical 50 x 100 mm 1000 mm ~_  Typical 50 x 100 mm

(mgV' timber cross members (m\eV( timber cross members
~

Sediment

fence

Drop “f 300 mm fabric_y “f 300 mm
'C”;s;r / l ~ ) (min) / | (min)
7 //< /4— Fabric
P _~— Spill-through g s buried

- —— - weir - )//—"/; 200 mm

(a) Details of support frame with (b) Fabric drop inlet protection with
spill-through weir spill-through weir

Spill-through weir — s Back frame

o

-+— Sediment fence fabric

Excavated sediment
storage area
(optional)

Excavated sediment
storage area
(optional)

Drop inlet
(field inlet)

(c) Fabric drop inlet protection with optional excavated sediment
storage area and settling pond
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MATERIALS

FABRIC: POLYPROPYLENE,
POLYAMIDE, NYLON, POLYESTER, OR
POLYETHYLENE WOVEN OR
NON-WOVEN REINFORCED FABRIC.
THE FABRIC WIDTH SHOULD BE AT
LEAST 700mm, WITH A MINIMUM UNIT
WEIGHT OF 140g/m2. FABRICS
SHOULD CONTAIN ULTRAVIOLET
INHIBITORS AND STABILISERS TO
PROVIDE A MINIMUM OF 6 MONTHS
OF USEABLE CONSTRUCTION LIFE
(ULTRAVIOLET STABILITY EXCEEDING
70%).

FABRIC REINFORCEMENT: WIRE OR
STEEL MESH MINIMUM 14-GAUGE
WITH A MAXIMUM MESH SPACING OF
200mm.

STAKES: MINIMUM 1500mm?2 (MIN)
HARDWOOD, 2500mm2 (MIN)
SOFTWOOD, OR 1.5kg/m (MIN) STEEL
STAR PICKETS.

TIMBER CROSS MEMBERS: 50 X
100mm TIMBER OR EQUIVALENT.

AGGREGATE: 15 TO 25mm CRUSHED
ROCK.

INSTALLATION

1. REFER TO APPROVED PLANS FOR
LOCATION AND DIMENSIONAL
DETAILS. IF THERE ARE QUESTIONS
OR PROBLEMS WITH THE LOCATION,
DIMENSIONS OR METHOD OF
INSTALLATION CONTACT THE
ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. ENSURE THAT THE INSTALLATION
OF THE SEDIMENT TRAP WILL NOT
CAUSE UNDESIRABLE SAFETY OR
FLOODING ISSUES.

3. WHERE POSSIBLE, EXCAVATE A
200x200mm TRENCH AROUND THE
INLET STRUCTURE.

4. SPACE STAKES EVENLY AROUND
THE PERIMETER OF THE
STORMWATER INLET AT A MAXIMUM
1m SPACING, AND SECURELY DRIVE
THEM INTO THE GROUND.

5. WHERE NECESSARY, INSTALL A
HORIZONTAL SPILL-THROUGH WEIR
TO LIMIT THE MAXIMUM HEIGHT
WATER PONDING AROUND THE
STRUCTURE.

6. ENSURE THE MAXIMUM POND
HEIGHT WILL NOT CAUSE A SAFETY
HAZARD, INCLUDING UNDESIRABLE
FLOODING OF AN ADJACENT
PROPERTY OR ROADWAY.
WHEREVER PRACTICAL, THE
SPILL-THROUGH WEIR SHOULD BE AT
LEAST 300mm ABOVE GROUND
LEVEL.

7. IF ASPILL-THROUGH WEIR IS NOT
INSTALLED, THEN FRAME THE TOP
OF THE STAKES WITH HORIZONTAL
CROSS MEMBERS.

8. CUT FABRIC FROM A CONTINUOUS
ROLL TO ELIMINATE JOINTS.

9. PLACE THE BOTTOM 300mm OF
FABRIC IN THE EXCAVATED TRENCH.

10. SECURELY FASTEN THE FABRIC
TO THE STAKES AND CROSS
MEMBERS. AT THE FABRIC JOINT,
OVERLAP THE FABRIC TO THE NEXT
STAKE.

11. BACKFILL THE TRENCH WITH AT
LEAST 200mm OF AGGREGATE OR
COMPACTED SOIL. IFATRENCH
CANNOT BE EXCAVATED, LAY THE
BOTTOM 300mm OF FABRIC EVENLY
ON THE GROUND SURFACE AND
COVER WITH A 300mm LAYER OF
AGGREGATE, NOT EARTH OR SOIL.

12. WHERE REQUIRED, INSTALL A
FLOW CONTROL BUND TO MAINTAIN
THE SPECIFIED POOL DEPTH AND
CONTROL THE MOVEMENT OF
WATER.

13. TAKE ALL NECESSARY MEASURE
TO MINIMISE THE SAFETY RISK
CAUSED BY THE STRUCTURE AND TO
PREVENT UNSAFE ENTRY INTO THE
STORMWATER INLET.

MAINTENANCE

1. INSPECT THE SEDIMENT TRAP
AFTER EACH RUNOFF-PRODUCING
RAINFALL EVENT AND MAKE REPAIRS
AS NEEDED TO THE SEDIMENT TRAP
AND ASSOCIATED FLOW CONTROL
BUNDS.

2. REMOVE COLLECTED SEDIMENT
AND DISPOSE OF IN A SUITABLE

MANNER THAT WILL NOT CAUSE AN
EROSION OR POLLUTION HAZARD.

3. SEDIMENT DEPOSITS SHOULD BE
REMOVED IMMEDIATELY IF THEY
REPRESENT A SAFETY RISK.

REMOVAL

1. WHEN THE UP-SLOPE DRAINAGE
AREA HAS BEEN STABILISED,
REMOVE ALL MATERIALS INCLUDED
DEPOSITED SEDIMENT AND DISPOSE
OF IN A SUITABLE MANNER THAT WILL
NOT CAUSE AN EROSION OR
POLLUTION HAZARD.

2. BRING THE DISTURBED AREATO A
PROPER GRADE, THEN SMOOTH,
COMPACT AND STABILISE AND/OR
REVEGETATE AS REQUIRED.

Drawn: Date:

GMW | Dec-09

Fabric Drop Inlet Protection

FD-02




Catchments & Creeks Pty Ltd

MATERIALS

SOCKS: MINIMUM 200mm DIAMETER
SYNTHETIC OR BIODEGRADABLE TUBES
MANUFACTURED FROM NON-WOVEN OR
COMPOSITE FABRIC SUITABLE FOR THE
‘FILTRATION’ OF COARSE SEDIMENTS.

FILL MATERIAL: STRAW, CANE MULCH,
COMPOSTED MATERIAL (AS4454),
COARSE SAND, OR CLEAN AGGREGATE.

STAKES: MINIMUM 25 x 25mm TIMBER.

INSTALLATION

1. REFER TO APPROVED PLANS FOR
LOCATION AND INSTALLATION DETAILS.

IF THERE ARE QUESTIONS OR PROBLEMS
WITH THE LOCATION, DIMENSIONS OR
METHOD OF INSTALLATION CONTACT THE
ENGINEER OR RESPONSIBLE ON-SITE
OFFICER FOR ASSISTANCE.

2. ENSURE THE SOCKS ARE PLACED
INDIVIDUALLY OR COLLECTIVELY (AS A
SINGLE SEDIMENT TRAP) SUCH THAT:
(i) LEAKAGE AROUND OR UNDER THE
SOCKS IS MINIMISED;

(ii) ADJOINING SOCKS ARE TIGHTLY
BUTTED OR OVERLAPPED AT LEAST
450mm;

(iii) THE SURFACE AREA OF POTENTIAL
WATER PONDING UP-SLOPE OF EACH
SEDIMENT TRAP IS MAXIMISED;

(iv) TO THE MAXIMUM DEGREE
PRACTICAL, ALL SEDIMENT-LADEN
WATER WILL PASS THROUGH THE
FORMED POND BEFORE FLOWING OVER
THE DOWN-SLOPE END OF THE
SEDIMENT TRAP.

3. WHEN PLACED ACROSS THE INVERT
OF MINOR DRAINS, ENSURE THE SOCKS
ARE PLACED SUCH THAT:

(i) THE CREST OF THE DOWNSTREAM
SOCK IS LEVEL WITH THE CHANNEL
INVERT AT THE IMMEDIATE UPSTREAM
SOCK (IF ANY);

(i) EACH SOCK EXTENDS UP THE
CHANNEL BANKS SUCH THAT THE CREST
OF THE SOCK AT ITS LOWEST POINT IS
LOWER THAN GROUND LEVEL AT EITHER
END OF THE SOCK.

4. IF STAKES ARE REQUIRED TO ANCHOR
THE SOCKS, THEIR SPACING DOES NOT
EXCEEDING 1.2m OR SIX TIMES THE
SOCK DIAMETER (WHICHEVER IS THE
LESSER). A MAXIMUM STAKE SPACING OF
0.3m APPLIES WHEN USED TO FORM
CHECK DAMS.

MAINTENANCE

1. INSPECT ALL FILTER SOCKS PRIOR TO
FORECAST RAIN, DAILY DURING
EXTENDED PERIODS OF RAINFALL,
AFTER SIGNIFICANT RUNOFF
PRODUCING STORMS OR OTHERWISE AT
WEEKLY INTERVALS.

2. REPAIR OR REPLACE DAMAGED
SOCKS.

3. THE BULK OF THE SEDIMENT
COLLECTED BEHIND THE FILTER SOCKS
SHOULD BE REMOVED BY SHOVEL AFTER
EACH STORM EVENT.

4. REMOVE COLLECTED SEDIMENT AND
DISPOSE OF IN A SUITABLE MANNER
THAT WILL NOT CAUSE AN EROSION OR
POLLUTION HAZARD.

REMOVAL

1. ALL SAND, SOIL, SEDIMENT OR MUD
MUST BE PHYSICALLY REMOVED FROM
SEALED SURFACES, FIRST USING A
SQUARE-EDGED SHOVEL, AND THEN A
STIFF-BRISTLED BROOM, AND THEN BY A
MECHANICAL VACUUM UNIT, IF
AVAILABLE.

2. IF NECESSARY FOR SAFETY REASONS,
THE SEALED SURFACE SHALL ONLY BE

WASHED CLEAN AFTER ALL REASONABLE
EFFORTS HAVE BEEN TAKEN TO SHOVEL
AND SWEEP THE MATERIAL FROM THE
SURFACE.

3. DISPOSE OF COLLECTED SEDIMENT IN
A SUITABLE MANNER THAT WILL NOT
CAUSE AN EROSION OR POLLUTION
HAZARD.

Filter socks overlap

4. ALL SYNTHETIC (PLASTIC) MESH OR
OTHER NON READILY BIODEGRADABLE
MATERIAL MUST BE REMOVED FROM THE
SITE ONCE THE SLOPE OR DRAIN IS
STABILISED, OR THE SOCKS HAVE
DETERIORATED TO A POINT WHERE THEY
ARE NO LONGER PROVIDING THEIR
INTENDED DRAINAGE OR SEDIMENT
CONTROL FUNCTION.

onto kerb \ 4.0 m (min)

Sediment RN
pond N

A\, |

——

Run-off
—_

\4:33 flow

1 m (max) on public roads

(a) On-grade kerb inlet sediment trap

PVC pipe spacers

Filter socks may need to fully surround
the inlet to intercept sediment runoff
from the road and verge

S

/

Filter sock

X
A —1\
Gully grate wrapped in non-woven filter fabric \ Side inlet remains open

(minimum, bidim A34 or equivalent)

(b) Sag inlet sediment trap
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Max.5m
spacing
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(a) Placement of grass filter strips along road kerb

on exposed slopes, and to reduce the displacement of

17 Typically 2 m for optimum erosion and sediment control
newly placed mulch/hydromulch by stormwater runoff

Turf strips MUST be placed
/ along the land contour

Vertical fall

L y
1 m preferred maximum (2 m absolute maximum)
to minimise the risk of rill erosion on open earth and newly seeded slopes

(c) Placement of grass filter strips along the contour of a slope

Lateral strips of turf placed every 5 m (max)
to minimise the risk of scour occurring along
the upper edge of the turf

Grass filter strip

(b) Placement of grass filter strips along

edge of impervious surface

5 m (max)

[ |
| Lateral turf strips |

A [~ to control erosion e
E = : along edge of turf |- -
SE| |- Grass filter stri e
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(d) Placement of grass filter strips along

edge of impervious surface
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INSTALLATION

1. REFER TO APPROVED PLANS FOR
LOCATION, EXTENT AND CONSTRUCTION
DETAILS. IF THERE ARE QUESTIONS OR
PROBLEMS WITH THE LOCATION, EXTENT,
OR METHOD OF INSTALLATION CONTACT
THE ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. ENSURE ALL NECESSARY SOIL
TESTING (e.g. SOIL pH, NUTRIENT
LEVELS) HAS BEEN COMPLETED, AND
REQUIRED SOIL ADJUSTMENTS
PERFORMED, PRIOR TO PLANTING.

3. REMOVE ALL OBJECTIONABLE
MATERIAL FROM THE AREA TO BE
TURFED.

4. ALL TURF SHOULD BE USED WITHIN
12-HOURS OF DELIVERY, OTHERWISE
ENSURE THE TURF IS STORED IN
CONDITIONS APPROPRIATE FOR THE
WEATHER CONDITIONS.

5. MOISTENING THE TURF AFTER IT IS
UNROLLED WILL HELP MAINTAIN ITS
VIABILITY.

6. TURF SHOULD BE LAID ON A MINIMUM
75mm BED OF ADEQUATELY FERTILISED
TOPSOIL. RAKE THE SOIL SURFACE TO
BREAK THE CRUST JUST BEFORE LAYING
THE TURF.

7. ENSURE THE TURF IS NOT LAID ON
GRAVEL, HEAVILY COMPACTED SOILS, OR
SOILS THAT HAVE BEEN RECENTLY
TREATED WITH HERBICIDES.

8. ENSURE THAT INTIMATE CONTACT IS
ACHIEVED AND MAINTAINED BETWEEN
THE TURF AND THE SOIL SUCH THAT
SEEPAGE FLOW BENEATH THE TURF IS
AVOIDED.

9. IF THE FILTER STRIPS ARE REQUIRED

TO BE PLACED ALONG THE CONTOUR,
THEN ENSURE EACH ROW OF TURF IS
PLACED ALONG A LINE OF CONSTANT
LAND ELEVATION.

10. IF THE FILTER STRIPS ARE PLACED AT
AN ANGLE TO THE LAND SLOPE (i.e. SUCH
THAT UP-SLOPE RUNOFF WILL BE
DEFLECTED ALONG THE UPPER EDGE OF
THE TURF), THEN LATERAL STRIPS OF
TURF MUST BE PLACED AT MAXIMUM 5m
INTERVALS AND EXTENDING AT LEAST
400mm UP-SLOPE OF THE FILTER STRIP.

11. WATER UNTIL THE SOIL IS WET 100mm
BELOW THE TURF. THEREAFTER,
WATERING SHOULD BE SUFFICIENT TO
MAINTAIN AND PROMOTE HEALTHY
GROWTH.

MAINTENANCE

1. INSPECT THE GRASS FILTER STRIPS
AFTER EACH RUNOFF EVENT. CHECK
FOR EVIDENCE OF CONCENTRATED
RILL-FORMING FLOW ALONG THE UPPER
EDGE OF THE TURF.

2. IF EXCESSIVE EROSION IS OCCURRING
ALONG THE UP-SLOPE EDGE OF THE
TURF, THEN PLACE ADDITIONAL
DIAGONAL TURF STRIPS. ALTERNATIVELY,
USE SANDBAGS TO APPROPRIATELY
DIVERT RUNOFF THROUGH THE GRASS.

3. MAINTAIN A HEALTHY AND VIGOROUS
GRASS CONDITION WHENEVER AND
WHEREVER POSSIBLE, INCLUDING
WATERING AND FERTILISING AS NEEDED.

4. WHERE PRACTICABLE, MAINTAIN A
MINIMUM LEAF LENGTH OF 50mm.
MOWING SHOULD NOT BE ATTEMPTED
UNTIL THE TURF IS FIRMLY ROOTED,
USUALLY 2 TO 3 WEEKS AFTER LAYING.

on exposed slopes, and to reduce the displacement of

17 Typically 2 m for optimum erosion and sediment control
newly placed mulch/hydromulch by stormwater runoff

Turf strips MUST be placed
/ along the land contour

Vertical fall

L y
1 m preferred maximum (2 m absolute maximum)
to minimise the risk of rill erosion on open earth and newly seeded slopes

(a) Placement of grass filter strips along the contour of a slope

5 m (max)

Lateral strips of turf placed every 5 m (max) Lateral turf strips

to minimise the risk of scour occurring along R t°| contrgl efOfS'tO?f
the upper edge of the turf g E b along edge of turf —/ -
Q =| |- .|Grass filter strip — Mo &
- Grass filter strip PG Qe o W B
\ ' R G S R e TN
- it 4 gt ¥ R
Top of kerb

600 mm (min) —|

(b) Placement of grass filter strips along
edge of impervious surface

Date:

Apr-10

Drawn:

GMW Grass Filter Strips GFS-02




Catchments & Creeks Pty Ltd

INSTALLATION

1. REFER TO APPROVED PLANS FOR
LOCATION, DIMENSIONS AND
CONSTRUCTION DETAILS. IF THERE ARE
QUESTIONS OR PROBLEMS WITH THE
LOCATION, DIMENSIONS, OR METHOD OF
INSTALLATION CONTACT THE ENGINEER
OR RESPONSIBLE ON-SITE OFFICER FOR
ASSISTANCE.

2. WHEREVER PRACTICAL, LOCATE THE
LEVEL SPREADER ON UNDISTURBED,
STABLE SOIL.

3. ENSURE FLOW DISCHARGING FROM
THE LEVEL SPREADER WILL DISPERSE
ACROSS A PROPERLY STABILISED SLOPE
NOT EXCEEDING 10:1 (H:V) AND
SUFFICIENTLY EVEN IN GRADE ACROSS
THE SLOPE TO AVOID CONCENTRATING
THE OUTFLOW.

4. THE OUTLET SILL OF THE SPREADER
SHOULD BE PROTECTED WITH EROSION
CONTROL MATTING TO PREVENT
EROSION DURING THE ESTABLISHMENT
OF VEGETATION. THE MATTING SHOULD
BE A MINIMUM OF 1200mm WIDE
EXTENDING AT LEAST 300mm UPSTREAM
OF THE EDGE OF THE OUTLET CREST
AND BURIED AT LEAST 150mm IN A
VERTICAL TRENCH. THE DOWNSTREAM
EDGE SHOULD BE SECURELY HELD IN
PLACE WITH CLOSELY SPACED
HEAVY-DUTY WIRE STAPLES AT LEAST
150mm LONG.

5. ENSURE THAT THE OUTLET SILL
(CREST) IS LEVEL FOR THE SPECIFIED
LENGTH.

6. IMMEDIATELY AFTER CONSTRUCTION,
TURF, OR SEED AND MULCH WHERE
APPROPRIATE, THE LEVEL SPREADER.

MAINTENANCE

1. INSPECT THE LEVEL SPREADER AFTER
EVERY RAINFALL EVENT UNTIL
VEGETATION IS ESTABLISHED.

2. AFTER ESTABLISHMENT OF
VEGETATION OVER THE LEVEL
SPREADER, INSPECTIONS SHOULD BE
MADE ON A REGULAR BASIS AND AFTER
RUNOFF-PRODUCING RAINFALL.

3. ENSURE THAT THERE IS NO SOIL
EROSION AND THAT SEDIMENT
DEPOSITION IS NOT CAUSING THE
CONCENTRATION OF FLOW.

4. ENSURE THAT THERE IS NO SOIL
EROSION OR CHANNEL DAMAGE
UPSTREAM OF THE LEVEL SPREADER,
OR SOIL EROSION OR VEGETATION
DAMAGE DOWNSTREAM OF THE LEVEL
SPREADER.

5. INVESTIGATE THE SOURCE OF ANY
EXCESSIVE SEDIMENTATION.

6. MAINTAIN GRASS IN AHEALTH
CONDITION WITH NO LESS THAN 90%
COVER UNLESS CURRENT WEATHER
CONDITIONS REQUIRE OTHERWISE.

7. GRASS HEIGHT SHOULD BE
MAINTAINED AT A MINIMUM 50mm BLADE
LENGTH WITHIN THE LEVEL SPREADER
AND DOWNSTREAM DISCHARGE AREA,
AND A MAXIMUM BLADE LENGTH NO
GREATER THAN ADJACENT GRASSES.

REMOVAL

1. TEMPORARY LEVEL SPREADERS
SHOULD BE DECOMMISSIONED ONLY
AFTER AN ALTERNATIVE STABLE OUTLET
IS OPERATIONAL, OR WHEN THE INFLOW
CHANNEL IS DECOMMISSIONED.

2. REMOVE COLLECTED SEDIMENT AND
DISPOSE OF IN A SUITABLE MANNER
THAT WILL NOT CAUSE AN EROSION OR
POLLUTION HAZARD.

4. GRADE THE AREAAND SMOOTH IT OUT
IN PREPARATION FOR STABILISATION.

5. STABILISE THE AREAAS SPECIFIED ON
THE APPROVED PLAN.

3. REMOVE AND APPROPRIATELY

DISPOSE OF ANY EXPOSED GEOTEXTILE.

Inflow
drai

Channel grade
less than 1%

Sill at for last 6m

) 0% grade
Optional earth

bank to control
flow as required x|

=N

Flow diversion bank

Stable, well-vegetated, sheet flow

disposal area - Not fill
e N -

(a) Typical layout of level spreader

Fabric used to stabilise
newly formed and
temporary structures

Outlet sill

Variable along length of sill

cnarge

DIS
W

Fabric buried —f
150mm (min)

(b) Typical profile of the the outlet weir
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MATERIALS

(i) MULCH MUST COMPLY WITH THE
REQUIREMENTS OF AS4454.

(i) MAXIMUM SOLUBLE SALT
CONCENTRATION OF 5dS/m.

(iii) MOISTURE CONTENT OF 30 TO 50%
PRIOR TO APPLICATION.

INSTALLATION

1. REFER TO APPROVED PLANS FOR
LOCATION AND EXTENT. IF THERE ARE
QUESTIONS OR PROBLEMS WITH THE
LOCATION, EXTENT, MATERIAL TYPE, OR
METHOD OF INSTALLATION CONTACT THE
ENGINEER OR RESPONSIBLE ON-SITE
OFFICER FOR ASSISTANCE.

2. WHEN SELECTING THE LOCATION OF A
MULCH FILTER BERM, TO THE MAXIMUM
DEGREE PRACTICAL, ENSURE THE BERM
IS LOCATED:

(i) TOTALLY WITHIN THE PROPERTY
BOUNDARIES;

(i) ALONG A LINE OF CONSTANT
ELEVATION (PREFERRED, BUT NOT
ALWAYS PRACTICAL);

(iii) AT LEAST 1m, IDEALLY 3m, FROM THE
TOE OF AFILL EMBANKMENT;

(iv) AWAY FROM AREAS OF
CONCENTRATED FLOW.

3. ENSURE THE BERM IS INSTALLED IN A
MANNER THAT AVOIDS THE
CONCENTRATION OF FLOW ALONG THE
BERM, OR THE UNDESIRABLE
DISCHARGE OF WATER AROUND THE END
OF THE BERM.

4. ENSURE THE BERM HAS BEEN PLACED
SUCH THAT PONDING UP-SLOPE OF THE
BERM IS MAXIMISED.

5. ENSURE BOTH ENDS OF THE BERM
ARE ADEQUATELY TURNED UP THE
SLOPE TO PREVENT FLOW BYPASSING
PRIOR TO WATER PASSING OVER THE
BERM.

6. ENSURE 100% CONTACT WITH THE
SOIL SURFACE.

7. WHERE SPECIFIED, TAKE
APPROPRIATE STEPS TO VEGETATE THE
BERM.

MAINTENANCE

1. DURING THE CONSTRUCTION PERIOD,
INSPECT ALL BERMS AT LEAST WEEKLY
AND AFTER ANY SIGNIFICANT RAIN. MAKE
NECESSARY REPAIRS IMMEDIATELY.

2. REPAIR OR REPLACE ANY DAMAGED
SECTIONS.

3. WHEN MAKING REPAIRS, ALWAYS
RESTORE THE SYSTEM TO ITS ORIGINAL
CONFIGURATION UNLESS AN AMENDED
LAYOUT IS REQUIRED OR SPECIFIED.

4. REMOVE ACCUMULATED SEDIMENT IF
THE SEDIMENT DEPOSIT EXCEEDS A
DEPTH OF 100mm OR 1/3 THE HEIGHT OF
THE BERM.

5. DISPOSE OF SEDIMENT IN A SUITABLE
MANNER THAT WILL NOT CAUSE AN
EROSION OR POLLUTION HAZARD.

REMOVAL (IF REQUIRED)

1. WHEN DISTURBED AREAS UP-SLOPE
OF THE BERM ARE SUFFICIENTLY
STABILISED TO RESTRAIN EROSION, THE
BERM MAYBE REMOVED.

2. REMOVE ANY COLLECTED SEDIMENT
AND DISPOSE OF IN A SUITABLE MANNER
THAT WILL NOT CAUSE AN EROSION OR
POLLUTION HAZARD.

3. REHABILITATE/REVEGETATE THE
DISTURBED GROUND AS NECESSARY TO
MINIMISE THE EROSION HAZARD.

Sediment-laden
sheet flow
e

100 mm (min)
500 mm (min) [*—] Max
o~ —

Bz ay

Recommended maximum berm spacing
Land slope Max spacing

<2% 30 m

5% 25m
10% 15m
20% 8m

Mulch filter berm

Figure 1 - Typical placement of mulch filter berm
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MATERIALS

ROCK: 150 TO 300mm NOMINAL
DIAMETER, HARD, EROSION RESISTANT
ROCK. SMALLER ROCK MAY BE USED IF
SUITABLE LARGE ROCK IS NOT
AVAILABLE.

SANDBAGS: GEOTEXTILE BAGS (WOVEN
SYNTHETIC, OR NON-WOVEN
BIODEGRADABLE) FILLED WITH CLEAN
COARSE SAND, CLEAN AGGREGATE,
STRAW OR COMPOST.

INSTALLATION

1. REFER TO APPROVED PLANS FOR
LOCATION AND INSTALLATION DETAILS.

IF THERE ARE QUESTIONS OR PROBLEMS
WITH THE LOCATION OR METHOD OF
INSTALLATION, CONTACT THE ENGINEER
OR RESPONSIBLE ON-SITE OFFICER FOR
ASSISTANCE.

2. PRIOR TO PLACEMENT OF THE CHECK
DAMS, ENSURE THE TYPE AND SIZE OF
EACH CHECK DAMS WILL NOT CAUSE A
SAFETY HAZARD OR CAUSE WATER TO
SPILL OUT OF THE DRAIN.

3. LOCATE THE FIRST CHECK DAM AT THE
DOWNSTREAM END OF THE SECTION OF
CHANNEL BEING PROTECTED. LOCATE
EACH SUCCESSIVE CHECK DAM SUCH
THAT THE CREST OF THE IMMEDIATE
DOWNSTREAM DAM IS LEVEL WITH THE
TOE OF THE CHECK DAM BEING
INSTALLED.

4. ENSURE THE CHANNEL SLOPE IS NO
STEEPER THAN 10:1 (H:V). OTHERWISE
CONSIDER THE USE OF A SUITABLE
CHANNEL LINER INSTEAD OF THE CHECK
DAMS.

5. CONSTRUCT THE CHECK DAM TO THE
DIMENSIONS AND PROFILE SHOWN
WITHIN THE APPROVED PLAN.

6. WHERE SPECIFIED, THE CHECK DAMS
SHALL BE CONSTRUCTED ON A SHEET OF
GEOTEXTILE FABRIC USED AS A
DOWNSTREAM SPLASH PAD.

7. EACH CHECK DAM SHALL BE
EXTENDED UP THE CHANNEL BANK
(WHERE PRACTICABLE) TO AN ELEVATION
AT LEAST 150mm ABOVE THE CREST
LEVEL OF THE DAM.

MAINTENANCE

1. INSPECT EACH CHECK DAM AND THE
DRAINAGE CHANNEL AT LEAST WEEKLY
AND AFTER RUNOFF-PRODUCING
RAINFALL.

2. CORRECT ALL DAMAGE IMMEDIATELY.
IF SIGNIFICANT EROSION OCCURS
BETWEEN ANY OF THE CHECK DAMS,
THEN CHECK THE SPACING OF DAMS AND
WHERE NECESSARY INSTALL
INTERMEDIATE CHECK DAMS OR A
SUITABLE CHANNEL LINER.

3. CHECK FOR DISPLACEMENT OF THE
CHECK DAMS

4. CHECK FOR SOIL SCOUR AROUND THE
ENDS OF EACH CHECK DAM. IF SUCH
EROSION IS OCCURRING, CONSIDER
EXTENDING THE WIDTH OF THE CHECK
DAM TO AVOID SUCH PROBLEMS.

5. IF SEVERE SOIL EROSION OCCURS
EITHER UNDER OR AROUND THE CHECK
DAMS, THEN SEEK EXPERT ADVICE ON
AN ALTERNATIVE TREATMENT MEASURE.

6. REMOVE ANY SEDIMENT
ACCUMULATED BY THE CHECK DAMS,
UNLESS IT IS INTENDED THAT THIS
SEDIMENT WILL REMAIN WITHIN THE
CHANNEL.

7. DISPOSE OF COLLECTED SEDIMENT IN
A SUITABLE MANNER THAT WILL NOT
CAUSE AN EROSION OR POLLUTION
HAZARD.

REMOVAL

1. WHEN CONSTRUCTION WORK WITHIN
THE DRAINAGE AREAABOVE THE CHECK
DAMS HAS BEEN COMPLETED, AND THE
DISTURBED AREAS AND THE DRAINAGE
CHANNEL ARE SUFFICIENTLY STABILISED
TO RESTRAIN EROSION, ALL TEMPORARY
CHECK DAMS MUST BE REMOVED.

2. REMOVE THE CHECK DAMS AND
ASSOCIATED SEDIMENT AND DISPOSE OF
IN A SUITABLE MANNER THAT WILL NOT
CAUSE AN EROSION OR POLLUTION
HAZARD.

____ Optional geotextile splash pad placed

below dam to reduce erosion at the base
of the check dam (generally not required)

150 mm (min)

iy

[

L Outer wing points A
to be at least 150 mm
above crest level B

Section 1-1

Figure 1 - Layout and profile of check dams (rock check dams shown)
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(d) Typical profile of rock filter dam crest
when integrated into an earth embankment
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MATERIALS

PRIMARY CORE ROCK: WELL GRADED, HARD,
ANGULAR, EROSION RESISTANT ROCK, WITH
MEAN SIZE AS SPECIFIED IN THE APPROVED
PLAN, BUT NOT LESS THAN 225mm, OR
GREATER THAN 350mm.

ARMOUR ROCK: WELL GRADED, HARD,
ANGULAR, EROSION RESISTANT ROCK, WITH
MEAN SIZE AS SPECIFIED IN THE APPROVED
PLAN, BUT NOT LESS THAN 225mm.

AGGREGATE FILTER: 15 TO 25mm CLEAN
AGGREGATE.

GEOTEXTILE FILTER FABRIC: HEAVY-DUTY
NON-WOVEN, NEEDLE-PUNCHED FILTER
FABRIC, MINIMUM ‘BIDIM’ A34 OR EQUIVALENT.

INSTALLATION

1. REFER TO APPROVED PLANS FOR LOCATION
AND CONSTRUCTION DETAILS. IF THERE ARE
QUESTIONS OR PROBLEMS WITH THE
LOCATION, OR METHOD OF INSTALLATION,
CONTACT THE ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. CLEAR THE FOUNDATION AREA OF THE
ROCK FILTER DAM OF WOODY VEGETATION
AND ORGANIC MATTER. DELAY CLEARING THE
UP-SLOPE POND AREA UNTIL THE DAM IS
FORMED AND IS ABLE TO ACT AS A SUITABLE
SEDIMENT TRAP, OTHERWISE AN ALTERNATIVE
TEMPORARY DOWNSTREAM SEDIMENT TRAP
MAY BE REQUIRED DURING CONSTRUCTION
OF THE ROCK FILTER DAM.

3. IF SPECIFIED ON THE PLANS, EXCAVATE A
CUT-OFF TRENCH ALONG THE CENTRE-LINE
OF THE DAM AND EARTH ABUTMENTS (IF ANY).

4. COVER THE FOUNDATION AREA AND
CUT-OFF TRENCH WITH HEAVY-DUTY FILTER
FABRIC BEFORE BACKFILLING WITH THE CORE
ROCK. OVERLAP ADJOINING FABRIC SHEETS A
MINIMUM OF 600mm.

5. CONSTRUCT THE ASSOCIATED EARTH
ABUTMENT (IF ANY). ALL CUT AND FILL SLOPES
SHOULD BE 2:1(H:V) OR FLATTER. THE

DOWNSTREAM FACE OF EARTH ABUTMENTS
SHOULD BE 3:1(H:V) OR FLATTER. EARTH
ABUTMENTS SHOULD BE CONSTRUCTED OF
WELL-COMPACTED, EROSION RESISTANT SOIL
THAT IS FREE OF VEGETATION AND ROOTS.
OVERFILL EARTH ABUTMENTS 150mm TO
ALLOW FOR SETTLEMENT.

6. PLACE THE CORE ROCK FOR THE ROCK
FILTER DAM. ENSURE THE UPSTREAM FACE IS
2:1(H:V) OR FLATTER, AND THE DOWNSTREAM
FACE IS 3:1(H:V) OR FLATTER.

7. ENSURE THE ROCK IS MACHINE PLACED
WITH THE SMALLER ROCKS WORKED INTO
THE VOIDS OF THE LARGER ROCKS.

8. IF SPECIFIED, CONSTRUCT THE SPILLWAY
SECTION USING THE SPECIFIED ARMOUR
ROCK. THE SPILLWAY SHOULD HAVE A
MINIMUM PROFILE DEPTH OF 300mm. THE
SPILLWAY WEIR CREST MUST BE LEVEL
ACROSS ITS FULL WIDTH. THE MAXIMUM
LONGITUDINAL SLOPE OF THE ROCK SPILLWAY
SHOULD BE 3:1(H:V). THE MINIMUM THICKNESS
OF ARMOUR ROCK PROTECTION SHOULD BE
500mm, OR TWICE THE NOMINAL ROCK SIZE,
WHICHEVER IS THE GREATER.

9. ENSURE THE SPILLWAY OUTLET SECTION
EXTENDS DOWNSTREAM PAST THE TOE OF
THE FORMED EMBANKMENT UNTIL STABLE
CONDITIONS ARE REACHED, OR ADISTANCE
EQUAL TO THE HEIGHT OF THE DAM,
WHICHEVER IS THE GREATER. THE EDGES OF
THE SPILLWAY SHOULD BE LEFT FLUSH WITH
THE SURROUNDING GROUND.

10. INSTALL THE SPECIFIED FILTER
(AGGREGATE AND/OR FILTER CLOTH) ON THE
UPSTREAM FACE OF THE ROCK FILTER DAM.

11. IF FILTER CLOTH IS USED, THEN:

(i) EXTEND THE FABRIC OVER THE CREST OF
THE ROCK FILTER DAM INTO THE SPILLWAY
CHUTE;

(i) CONSIDER THE PLACEMENT OF SEVERAL
LAYERS OF OVERLAPPING FABRIC, THUS
ALLOWING EACH LAYER TO BE REMOVED
INDIVIDUALLY ONCE THE FABRIC BECOMES
BLOCKED WITH SEDIMENT.

12. CLEAR THE SETTLING POND AREA OF
WOODY VEGETATION AND ORGANIC MATTER
TO THE DIMENSIONS SPECIFIED WITHIN THE
PLANS.

13. WHERE NECESSARY, EXCAVATE THE
UPSTREAM SETTLING POND AND/OR
SEDIMENT STORAGE PIT INACCORDANCE
WITH THE APPROVED PLANS. EXCAVATED PITS
TYPICALLY HAVE SIDE SLOPES OF 2:1(H:V) OR
FLATTER UNLESS STEEPER SLOPES ARE
KNOWN TO BE STABLE.

14. STABILISE ANY ASSOCIATED EARTH
EMBANKMENTS IMMEDIATELY AFTER
CONSTRUCTION THROUGH APPROPRIATE
COMPACTION, VEGETATION AND/OR EROSION
CONTROL MATTING.

15. ESTABLISH ALL NECESSARY UP-SLOPE
DRAINAGE CONTROL MEASURES TO ENSURE
THAT SEDIMENT-LADEN RUNOFF IS
APPROPRIATELY DIRECTED INTO THE
SEDIMENT TRAP.

16. TAKE ALL NECESSARY MEASURE TO
MINIMISE THE SAFETY RISK CAUSED BY THE
STRUCTURE.

MAINTENANCE

1. CHECK ALL ROCK FILTER DAMS AFTER EACH
RUNOFF EVENT AND MAKE REPAIRS
IMMEDIATELY.

2. INSPECT ALL ROCK AND EARTH
EMBANKMENTS FOR UNDERCUTTING OR
UNDESIRABLE SEEPAGE FLOWS.

3. IDEALLY, ROCK FILTER DAMS SHOULD
DISCHARGE (FROM FULL) OVER NO LESS
THAN 8 HOURS. IF DRAINAGE IS TOO RAPID,
THEN ADDITIONAL FILTER AGGREGATE MAYBE
REQUIRED TO ACHIEVE OPTIMUM HYDRAULIC
PERFORMANCE.

4. IF FLOW THROUGH THE STRUCTURE IS
REDUCED TO AN UNACCEPTABLE LEVEL, THE

UPSTREAM FILTER MEDIUM (AGGREGATE OR
FILTER CLOTH) SHOULD BE REMOVED AND
REPLACED.

5. IF A GREATER DEGREE OF WATER
TREATMENT (FILTRATION) IS REQUIRED,
EXTRA GEOTEXTILE FILTER FABRIC SHOULD
BE PLACED OVER THE UPSTREAM FACE OF
THE STRUCTURE.

6. CHECK THE STRUCTURE AND
DOWNSTREAM CHANNEL BANKS FOR DAMAGE
FROM OVERTOPPING FLOWS. MAKE REPAIRS
AS NECESSARY.

7. IMMEDIATELY REPLACE ANY ROCK
DISPLACED FROM THE SPILLWAY.

8. REMOVE SEDIMENT AND RESTORE
ORIGINAL SEDIMENT STORAGE VOLUME WHEN
COLLECTED SEDIMENT EXCEEDS 10% OF THE
SPECIFIED STORAGE VOLUME.

9. DISPOSE OF SEDIMENT AND DEBRIS INA
MANNER THAT WILL NOT CREATE AN EROSION
OR POLLUTION HAZARD.

REMOVAL

1. WHEN THE UP-SLOPE DRAINAGE AREA HAS
BEEN STABILISED, REMOVE ALL MATERIALS
INCLUDED DEPOSITED SEDIMENT AND
DISPOSE OF IN A SUITABLE MANNER THAT WILL
NOT CAUSE AN EROSION OR POLLUTION
HAZARD.

2. ALL WATER AND SEDIMENT SHOULD BE
REMOVED FROM THE SETTLING POND PRIOR
TO THE DAM’'S REMOVAL. DISPOSE OF
SEDIMENT AND WATER IN A MANNER THAT
WILL NOT CREATE AN EROSION OR POLLUTION
HAZARD.

3. BRING THE DISTURBED AREA TO APROPER
GRADE, THEN SMOOTH, COMPACT AND
STABILISE AND/OR REVEGETATE AS REQUIRED
TO MINIMISE THE EROSION HAZARD.
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One or more layers of 1500 mm (min)

g Armour rock (if specified)
heavy-duty filter cloth ’4—_>| 225 mm (min)
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pond
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Heavy duty filter cloth |
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Core rock
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(a) Rock filter dam with aggregate filter
(instream installation)

1500 mm (min) Armour rock (if specified)
"——’| / 225 mm (min)
Crest
VA
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2 (min) 3 (min)

Settling 1 il 1 H
pond

WA
\/< T—Heavy duty filter cloth ‘

Core rock =
225 to 350 mm Energy dissipation apron

2H (min)

300 mm (min) filter layer
of 15 to 25 mm aggregate

(b) Rock filter dam with geotextile and aggregate filter
(instream installation)
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MATERIALS

PRIMARY CORE ROCK: WELL GRADED, HARD,
ANGULAR, EROSION RESISTANT ROCK, WITH
MEAN SIZE AS SPECIFIED IN THE APPROVED
PLAN, BUT NOT LESS THAN 225mm, OR
GREATER THAN 350mm.

ARMOUR ROCK: WELL GRADED, HARD,
ANGULAR, EROSION RESISTANT ROCK, WITH
MEAN SIZE AS SPECIFIED IN THE APPROVED
PLAN, BUT NOT LESS THAN 225mm.

AGGREGATE FILTER: 15 TO 25mm CLEAN
AGGREGATE.

GEOTEXTILE FILTER FABRIC: HEAVY-DUTY
NON-WOVEN, NEEDLE-PUNCHED FILTER
FABRIC, MINIMUM ‘BIDIM’ A34 OR EQUIVALENT.

INSTALLATION

1. PRIOR TO COMMENCING ANY WORKS,
OBTAIN ALL NECESSARY APPROVALS AND
PERMITS REQUIRED TO CONDUCT THE
NECESSARY WORKS INCLUDING PERMITS FOR
THE DISTURBANCE OF RIPARIAN AND AQUATIC
VEGETATION, AND THE CONSTRUCTION OF ALL
PERMANENT OR TEMPORARY INSTREAM
BARRIERS AND INSTREAM SEDIMENT
CONTROL MEASURES.

2. REFER TO APPROVED PLANS FOR LOCATION
AND CONSTRUCTION DETAILS. IF THERE ARE
QUESTIONS OR PROBLEMS WITH THE
LOCATION, OR METHOD OF INSTALLATION,
CONTACT THE ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

3. IF THERE IS FLOW WITHIN THE
WATERCOURSE OR DRAINAGE CHANNEL AT
THE TIME OF CONSTRUCTION OF THE ROCK
FILTER DAM, THEN DOWNSTALL APPROPRIATE
INSTREAM SEDIMENT CONTROL DEVICES
AND/OR FLOW DIVERSION SYSTEMS PRIOR TO
CONSTRUCTION OF THE DAM. SUCH
MEASURES SHOULD ONLY BE INSTALLED IF
CONSIDERED APPROPRIATE FOR THE LOCAL
CONDITIONS, AND ONLY IF THEIR
INSTALLATION IS JUDGED TO PROVIDE ANET
OVERALL ENVIRONMENTAL BENEFIT.

4. TO THE MAXIMUM DEGREE PRACTICAL,
CONSTRUCTION ACTIVITIES AND EQUIPMENT
SHALL NOT OPERATE WITHIN OPEN FLOWING
WATERS.

5. CLEAR THE LOCATION FOR THE DAM;
CLEARING ONLY WHAT IS NEEDED TO PROVIDE
ACCESS AND TO INSTALL THE DAM.

6. REMOVE ANY CLEARED ORGANIC MATTER
AND DEBRIS FROM THE CHANNEL AND
DISPOSE OF IT PROPERLY. DO NOT USE
ORGANIC MATTER OR DEBRIS TO BUILD THE
ROCK FILTER DAM.

7. TOASSIST IN THE EVENTUAL REMOVAL OF
ALL MATERIALS USED IN THE CONSTRUCTION
OF THE ROCK FILTER DAM, A PROTECTIVE
LAYER OF GEOTEXTILE FILTER CLOTH
(PREFERABLY IN THE FORM OF A SINGLE
SHEET) SHALL BE PLACED OVER THE
CHANNEL AREAAND DAM ABUTMENTS PRIOR
TO INSTALLATION OF THE DAM. IF MORE THAN
ONE SHEET OF FABRIC IS REQUIRED,
OVERLAP THE FABRIC BY AT LEAST 600mm.

8. IF DISPERSIBLE, HIGHLY UNSTABLE, OR
HIGHLY EROSIVE SOILS ARE EXPOSED, THEN
PRIORITY SHALL BE GIVEN TO THE PROMPT
STABILISATION OF ALL SUCH AREAS.

9. PLACE THE CORE ROCK FOR THE ROCK
FILTER DAM. ENSURE THE UPSTREAM FACE IS
2:1(H:V) OR FLATTER, AND THE DOWNSTREAM
FACE IS 3:1(H:V) OR FLATTER.

10. THE ROCK MATERIAL USED TO FORM THE
DAM SHOULD BE WELL-GRADED MIXTURE OF
ROCK WITH A MINIMUM SIZE OF 225mm AND A
MAXIMUM OF 350mm (EXCLUDING ARMOUR
ROCK). THE ROCK MAY BE MACHINE PLACED
WITH THE SMALLER ROCKS WORKED INTO
THE VOIDS OF THE LARGER ROCKS.

11. SMALL ROCK FILTER DAMS (< 1m HIGH)
INCLUDING SHOULD BE CONSTRUCTED IN A
SLIGHTLY CURVED PROFILE (IN PLAN VIEW)
POINTING UPSTREAM. THE CENTRE OF THE
DAM'S CREST SHOULD BE SLIGHTLY LOWER
(TYPICALLY 200mm) THAN THE OUTER
ABUTMENTS TO PROMOTE INITIAL
OVERTOPPING AT OR NEAR THE CENTRE OF
THE CHANNEL..

12. WHERE NECESSARY, EXTEND THE ROCK
PROTECTION DOWNSTREAM PAST THE TOE OF
THE FORMED EMBANKMENT UNTIL STABLE

CONDITIONS ARE REACHED, OR ADISTANCE
EQUAL TO THE HEIGHT OF THE DAM,
WHICHEVER IS THE GREATER.

13. INSTALL THE SPECIFIED FILTER
(AGGREGATE AND/OR FILTER CLOTH) ON THE
UPSTREAM FACE OF THE ROCK FILTER DAM.

14. IF FILTER CLOTH IS USED, THEN:

(i) EXTEND THE FABRIC OVER THE CREST OF
THE ROCK FILTER DAM INTO THE SPILLWAY
CHUTE;

(i) CONSIDER THE PLACEMENT OF SEVERAL
LAYERS OF OVERLAPPING FABRIC, THUS
ALLOWING EACH LAYER TO BE REMOVED
INDIVIDUALLY ONCE THE FABRIC BECOMES
BLOCKED WITH SEDIMENT.

15. TAKE ALL NECESSARY MEASURE TO
MINIMISE THE SAFETY RISK CAUSED BY THE
STRUCTURE.

MAINTENANCE

1. INSPECT THE ROCK FILTER DAM PRIOR TO
FORECAST RAINFALL, DAILY DURING
EXTENDED PERIODS OF RAINFALL, AFTER
RUNOFF PRODUCING RAINFALL, OR
OTHERWISE ON A WEEKLY BASIS.

2. IDEALLY, ROCK FILTER DAMS SHOULD
DISCHARGE (FROM FULL) OVER NO LESS
THAN 8 HOURS. IF DRAINAGE IS TOO RAPID,
THEN ADDITIONAL FILTER AGGREGATE MAY BE
REQUIRED TO ACHIEVE OPTIMUM HYDRAULIC
PERFORMANCE.

3. IF FLOW THROUGH THE STRUCTURE IS
REDUCED TO AN UNACCEPTABLE LEVEL, THE
UPSTREAM FILTER MEDIUM (AGGREGATE OR
FILTER CLOTH) SHOULD BE REMOVED AND
REPLACED.

4. IF AGREATER DEGREE OF WATER
TREATMENT (FILTRATION) IS REQUIRED,
EXTRA GEOTEXTILE FILTER FABRIC SHOULD
BE PLACED OVER THE UPSTREAM FACE OF
THE STRUCTURE.

5. CHECK THE STRUCTURE AND
DOWNSTREAM CHANNEL BANKS FOR DAMAGE
FROM OVERTOPPING FLOWS. MAKE REPAIRS
AS NECESSARY.

6. IMMEDIATELY REPLACE ANY ROCK
DISPLACED FROM THE DAM.

7. REMOVE SEDIMENT AND RESTORE
ORIGINAL SEDIMENT STORAGE VOLUME WHEN
COLLECTED SEDIMENT EXCEEDS 10% OF THE
SPECIFIED STORAGE VOLUME.

8. DISPOSE OF SEDIMENT AND DEBRIS INA
MANNER THAT WILL NOT CREATE AN EROSION
OR POLLUTION HAZARD.

REMOVAL

1. THE ROCK FILTER DAM SHOULD BE
REMOVED AS SOON AS POSSIBLE AFTER THEY
ARE NO LONGER NEEDED.

2. IF THERE IS FLOW WITHIN THE
WATERCOURSE OR DRAINAGE CHANNEL AT
THE TIME OF REMOVAL OF THE ROCK FILTER
DAM, THEN INSTALL APPROPRIATE INSTREAM
SEDIMENT CONTROL DEVICES AND/OR FLOW
DIVERSION SYSTEMS PRIOR TO ITS REMOVAL.
SUCH MEASURES SHOULD ONLY BE
INSTALLED IF CONSIDERED APPROPRIATE FOR
THE LOCAL CONDITIONS, AND ONLY IF THEIR
INSTALLATION IS JUDGED TO PROVIDE ANET
OVERALL ENVIRONMENTAL BENEFIT.

3.ALL SETTLED SEDIMENT UPSTREAM
SHOULD BE REMOVED PRIOR TO THE DAM’S
REMOVAL. DISPOSE OF THE SEDIMENT IN A
MANNER THAT WILL NOT CREATE AN EROSION
OR POLLUTION HAZARD.

4. REMOVE ALL MATERIALS USED TO FORM
THE EMBANKMENT INCLUDING THE
GEOTEXTILE FILTER CLOTH AND DISPOSE OF
IN A MANNER THAT WILL NOT CREATE AN
EROSION OR POLLUTION HAZARD.

5. RESTORE THE WATERCOURSE CHANNEL TO
ITS ORIGINAL CROSS-SECTION, AND SMOOTH
AND APPROPRIATELY STABILISE AND/OR
REVEGETATE ALL DISTURBED AREAS.
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INSTALLATION

1. REFER TO APPROVED PLANS FOR
LOCATION AND INSTALLATION
DETAILS. IF THERE ARE QUESTIONS
OR PROBLEMS WITH THE LOCATION,
DIMENSIONS, OR METHOD OF
INSTALLATION, CONTACT THE
ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. ENSURE THAT THE INSTALLATION
OF THE SEDIMENT TRAP WILL NOT
CAUSE UNDESIRABLE SAFETY OR
FLOODING ISSUES.

3. INSTALL SEDIMENT TRAP IN
ACCORDANCE WITH STANDARD
DRAWING SUPPLIED WITH THE
APPROVED PLAN, OR AS DIRECTED
BY THE SITE SUPERVISOR.

4. ENSURE THE SEDIMENT TRAP
FULLY ENCLOSES THE KERB INLET.
USE APPROPRIATE SPACERS TO
ENSURE THE SEDIMENT TRAP DOES
NOT BLOCK THE SIDE-ENTRY INLET.

5. IF NECESSARY, INSTALL
ADDITIONAL ‘ON-GRADE KERB INLET
SEDIMENT TRAPS’ UP-SLOPE OF THE
SAG INLET TO ADEQUATELY RETAIN
THE EXPECTED QUANTITY OF
SEDIMENT RUNOFF.

6. TAKE ALL NECESSARY MEASURE
TO MINIMISE THE SAFETY RISK
CAUSED BY THE STRUCTURE.

MAINTENANCE

1. INSPECT ALL SEDIMENT TRAPS
DAILY AND IMMEDIATELY AFTER
RUNOFF-PRODUCING RAINFALL.
MAKE REPAIRS AS NEEDED.

2. REMOVE COLLECTED SEDIMENT
AND DISPOSE OF IN A SUITABLE

MANNER THAT WILL NOT CAUSE AN
EROSION OR POLLUTION HAZARD.

3. ENSURE SEDIMENT DOES NOT

ENTER THE STORMWATER DRAIN
DURING DE-SILTING OPERATIONS
AND MAINTENANCE OF THE TRAP.

4. SEDIMENT ON THE ROAD SHALL BE
REMOVED IMMEDIATELY IF IT
REPRESENTS A SAFETY HAZARD.

REMOVAL

1. WHEN THE UP-SLOPE DRAINAGE
AREA HAS BEEN STABILISED,
REMOVE ALL MATERIALS INCLUDED
DEPOSITED SEDIMENT AND DISPOSE
OF IN A SUITABLE MANNER THAT WILL
NOT CAUSE AN EROSION OR
POLLUTION HAZARD.

Filter socks may need to fully surround
the inlet to intercept sediment runoff
from the road and verge

PVC pipe spacers

Geotextile filter sock / \
Gully grate wrapped in non-woven filter fabric Side inlet remains open

(minimum, bidim A34 or equivalent)

(a) Filter sock sediment trap on a sag inlet

Open concrete blocks locked in place
with timber chocks and covered with wire mesh

Sag inlet

15 to 25 mm aggregate Side inlet remains open

(b) Block and aggregate type sediment trap on a sag inlet
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MATERIALS

EARTH FILL: CLEAN SOIL WITH EMERSON
CLASS 2(1), 3, 4, OR 5, AND FREE OF ROOQOTS,
WOODY VEGETATION, ROCKS AND OTHER
UNSUITABLE MATERIAL. SOIL WITH EMERSON
CLASS 4 AND 5 MAY NOT BE SUITABLE
DEPENDING ON PARTICLE SIZE DISTRIBUTION
AND DEGREE OF DISPERSION. CLASS 2(1)
SHOULD ONLY BE USED UPON
RECOMMENDATION FROM GEOTECHNICAL
SPECIALIST. THIS SPECIFICATION MAYBE
REPLACED BY AN EQUIVALENT STANDARD
BASED ON THE EXCHANGEABLE SODIUM
PERCENTAGE.

RISER PIPE: MINIMUM 250mm DIAMETER.

SPILLWAY ROCK: HARD, ANGULAR, DURABLE,
WEATHER RESISTANT AND EVENLY GRADED
ROCK WITH 50% BY WEIGHT LARGER THAN
THE SPECIFIED NOMINAL (d50) ROCK SIZE.
LARGE ROCK SHOULD DOMINATE, WITH
SUFFICIENT SMALL ROCK TO FILL THE VOIDS
BETWEEN THE LARGER ROCK. THE DIAMETER
OF THE LARGEST ROCK SIZE SHOULD BE NO
LARGER THAN 1.5 TIMES THE NOMINAL ROCK
SIZE. THE SPECIFIC GRAVITY SHOULD BE AT
LEAST 2.5.

GEOTEXTILE FABRIC: HEAVY-DUTY,
NEEDLE-PUNCHED, NON-WOVEN FILTER
CLOTH, MINIMUM ‘BIDIM’ A24 OR EQUIVALENT.

CONSTRUCTION

1. NOTWITHSTANDING ANY DESCRIPTION
CONTAINED WITHIN THE APPROVED PLANS OR
SPECIFICATIONS, THE CONTRACTOR SHALL BE
RESPONSIBLE FOR SATISFYING THEMSELVES
AS TO THE NATURE AND EXTENT OF THE
SPECIFIED WORKS AND THE PHYSICAL AND
LEGAL CONDITIONS UNDER WHICH THE
WORKS WILL BE CARRIED OUT. THIS SHALL
INCLUDE MEANS OF ACCESS, EXTENT OF
CLEARING, NATURE OF MATERIAL TO BE
EXCAVATED, TYPE AND SIZE OF MECHANICAL
PLANT REQUIRED, LOCATION AND SUITABILITY
OF WATER SUPPLY FOR CONSTRUCTION AND
TESTING PURPOSES, AND ANY OTHER LIKE
MATTERS AFFECTING THE CONSTRUCTION OF
THE WORKS.

2. REFER TO APPROVED PLANS FOR
LOCATION, DIMENSIONS, AND CONSTRUCTION
DETAILS. IF THERE ARE QUESTIONS OR
PROBLEMS WITH THE LOCATION, DIMENSIONS,
OR METHOD OF INSTALLATION, CONTACT THE
ENGINEER OR RESPONSIBLE ON-SITE
OFFICER FOR ASSISTANCE.

3. BEFORE STARTING ANY CLEARING OR
CONSTRUCTION, ENSURE ALL THE
NECESSARY MATERIALS AND COMPONENTS
ARE ON THE SITE TO AVOID DELAYS IN
COMPLETING THE POND ONCE WORKS BEGIN.

4. INSTALL REQUIRED SHORT-TERM SEDIMENT
CONTROL MEASURES DOWNSTREAM OF THE
PROPOSED EARTHWORKS TO CONTROL
SEDIMENT RUNOFF DURING CONSTRUCTION
OF THE BASIN.

5. THE AREA TO BE COVERED BY THE
EMBANKMENT, BORROW PITS AND INCIDENTAL
WORKS, TOGETHER WITH AN AREA
EXTENDING BEYOND THE LIMITS OF EACH FOR
ADISTANCE NOT EXCEEDING FIVE (5) METRES
ALL AROUND MUST BE CLEARED OF ALL
TREES, SCRUB, STUMPS, ROOTS, DEAD
TIMBER AND RUBBISH AND DISPOSED OF IN A
SUITABLE MANNER. DELAY CLEARING THE
MAIN POND AREA UNTIL THE EMBANKMENT IS
COMPLETE.

6. ENSURE ALL HOLES MADE BY GRUBBING
WITHIN THE EMBANKMENT FOOTPRINT ARE
FILLED WITH SOUND MATERIAL, ADEQUATELY
COMPACTED, AND FINISHED FLUSH WITH THE
NATURAL SURFACE.

CUT-OFF TRENCH:

7. BEFORE CONSTRUCTION OF THE CUT-OFF
TRENCH OR ANY ANCILLARY WORKS WITHIN
THE EMBANKMENT FOOTPRINT, ALL GRASS
GROWTH AND TOPSOIL MUST BE REMOVED
FROM THE AREA TO BE OCCUPIED BY THE
EMBANKMENT AND MUST BE DEPOSITED
CLEAR OF THIS AREAAND RESERVED FOR
TOPDRESSING THE COMPLETING THE
EMBANKMENT.

8. EXCAVATE A CUT-OFF TRENCH ALONG THE
CENTRE LINE OF THE EARTH FILL
EMBANKMENT. CUT THE TRENCH TO STABLE

SOIL MATERIAL, BUT IN NO CASE MAKE IT LESS
THAN 600mm DEEP. THE CUT-OFF TRENCH
MUST EXTEND INTO BOTH ABUTMENTS TO AT
LEAST THE ELEVATION OF THE RISER PIPE
CREST. MAKE THE MINIMUM BOTTOM WIDTH
WIDE ENOUGH TO PERMIT OPERATION OF
EXCAVATION AND COMPACTION EQUIPMENT,
BUT IN NO CASE LESS THAN 600mm. MAKE THE
SIDE SLOPES OF THE TRENCH NO STEEPER
THAN 1:1 (H:V).

9. ENSURE ALL WATER, LOOSE SOIL, AND
ROCK ARE REMOVED FROM THE TRENCH
BEFORE BACKFILLING COMMENCES. THE
CUT-OFF TRENCH MUST BE BACKFILLED WITH
SELECTED EARTH-FILL OF THE TYPE
SPECIFIED FOR THE EMBANKMENT, AND THIS
SOIL MUST HAVE A MOISTURE CONTENT AND
DEGREE OF COMPACTION THE SAME AS THAT
SPECIFIED FOR THE SELECTED CORE ZONE.

10. MATERIAL EXCAVATED FROM THE CUT-OFF
TRENCH MAY BE USED IN CONSTRUCTION OF
THE EMBANKMENT PROVIDED IT IS SUITABLE
AND IT IS PLACED IN THE CORRECT ZONE
ACCORDING TO ITS CLASSIFICATION.

EMBANKMENT:

11. SCARIFY AREAS ON WHICH FILL IS TO BE
PLACED BEFORE PLACING THE FILL.

12. ENSURE ALL FILL MATERIAL USED TO FORM
THE EMBANKMENT MEETS THE
SPECIFICATIONS CERTIFIED BY A SOIL
SCIENTIST OR GEOTECHNICAL SPECIALIST.

13. THE FILL MATERIAL MUST CONTAIN
SUFFICIENT MOISTURE SO IT CAN BE FORMED
BY HAND INTO ABALL WITHOUT CRUMBLING.
IF WATER CAN BE SQUEEZED OUT OF THE
BALL, IT IS TOO WET FOR PROPER
COMPACTION. PLACE FILL MATERIAL IN 150 TO
250mm CONTINUOUS LAYERS OVER THE
ENTIRE LENGTH OF THE FILLAREAAND THEN
COMPACT BEFORE PLACEMENT OF FURTHER
FILL.

14. PLACE RISER PIPE OUTLET SYSTEM, IF
SPECIFIED, IN APPROPRIATE SEQUENCE WITH
THE EMBANKMENT FILLING. REFER TO
SEPARATE INSTALLATION SPECIFICATIONS.

15. UNLESS OTHERWISE SPECIFIED ON THE
APPROVED PLANS, COMPACT THE SOIL AT
ABOUT 1% TO 2% WET OF OPTIMUM AND TO
95% MODIFIED OR 100% STANDARD
COMPACTION.

16. WHERE BOTH DISPERSIVE AND
NON-DISPERSIVE CLASSIFIED EARTH-FILL
MATERIALS ARE AVAILABLE, NON-DISPERSIVE
EARTH-FILL MUST BE USED IN THE CORE
ZONE. THE REMAINING CLASSIFIED
EARTH-FILL MATERIALS MUST ONLY BE USED
AS DIRECTED BY [INSERT TITLE].

17. WHERE SPECIFIED, CONSTRUCT THE
EMBANKMENT TO AN ELEVATION 10% HIGHER
THAN THE DESIGN HEIGHT TO ALLOW FOR
SETTLING; OTHERWISE FINISHED DIMENSIONS
OF THE EMBANKMENT AFTER SPREADING OF
TOPSOIL MUST CONFORM TO THE DRAWING
WITH ATOLERANCE OF 75mm FROM THE
SPECIFIED DIMENSIONS.

18. ENSURE DEBRIS AND OTHER UNSUITABLE
BUILDING WASTE IS NOT PLACED WITHIN THE
EARTH EMBANKMENT.

19. AFTER COMPLETION OF THE EMBANKMENT
ALL LOOSE UNCOMPACTED EARTH-FILL
MATERIAL ON THE UPSTREAM AND
DOWNSTREAM BATTER MUST BE REMOVED
PRIOR TO SPREADING OF TOPSOIL.

20. TOPSOIL AND REVEGETATE/STABILISED ALL
EXPOSED EARTH AS DIRECTED WITHIN THE
APPROVED PLANS.

(continued on SB-06)
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SPILLWAY CONSTRUCTION:

21. THE SPILLWAY MUST BE EXCAVATED AS
SHOWN ON THE PLANS, AND THE EXCAVATED
MATERIAL IF CLASSIFIED AS SUITABLE, MUST
BE USED IN THE EMBANKMENT, AND IF NOT
SUITABLE IT MUST BE DISPOSED OF INTO
SPOIL HEAPS.

22. ENSURE EXCAVATED DIMENSIONS ALLOW
ADEQUATE BOXING-OUT SUCH THAT THE
SPECIFIED ELEVATIONS, GRADES, CHUTE
WIDTH, AND ENTRANCE AND EXIT SLOPES FOR
THE EMERGENCY SPILLWAY WILL BE
ACHIEVED AFTER PLACEMENT OF THE ROCK
OR OTHER SCOUR PROTECTION MEASURES
AS SPECIFIED IN THE PLANS.

23. PLACE SPECIFIED SCOUR PROTECTION
MEASURES ON THE EMERGENCY SPILLWAY.
ENSURE THE FINISHED GRADE BLENDS WITH
THE SURROUNDING AREA TO ALLOW A
SMOOTH FLOW TRANSITION FROM SPILLWAY
TO DOWNSTREAM CHANNEL.

24. IF ASYNTHETIC FILTER FABRIC UNDERLAY
IS SPECIFIED, PLACE THE FILTER FABRIC
DIRECTLY ON THE PREPARED FOUNDATION. IF
MORE THAN ONE SHEET OF FILTER FABRIC IS
REQUIRED, OVERLAP THE EDGES BY AT LEAST
300mm AND PLACE ANCHOR PINS AT MINIMUM
1m SPACING ALONG THE OVERLAP. BURY THE
UPSTREAM END OF THE FABRIC A MINIMUM
300mm BELOW GROUND AND WHERE
NECESSARY, BURY THE LOWER END OF THE
FABRIC OR OVERLAP A MINIMUM 300mm OVER
THE NEXT DOWNSTREAM SECTION AS
REQUIRED. ENSURE THE FILTER FABRIC
EXTENDS AT LEAST 1000mm UPSTREAM OF
THE SPILLWAY CREST.

25. TAKE CARE NOT TO DAMAGE THE FABRIC
DURING OR AFTER PLACEMENT. IF DAMAGE
OCCURS, REMOVE THE ROCK AND REPAIR THE
SHEET BY ADDING ANOTHER LAYER OF FABRIC
WITH A MINIMUM OVERLAP OF 300mm AROUND
THE DAMAGED AREA. IF EXTENSIVE DAMAGE
IS SUSPECTED, REMOVE AND REPLACE THE
ENTIRE SHEET.

26. WHERE LARGE ROCK IS USED, OR
MACHINE PLACEMENT IS DIFFICULT, A
MINIMUM 100mm LAYER OF FINE GRAVEL,

AGGREGATE, OR SAND MAY BE NEEDED TO
PROTECT THE FABRIC.

27. PLACEMENT OF ROCK SHOULD FOLLOW
IMMEDIATELY AFTER PLACEMENT OF THE
FILTER FABRIC. PLACE ROCK SO THAT IT
FORMS A DENSE, WELL-GRADED MASS OF
ROCK WITH A MINIMUM OF VOIDS. THE
DESIRED DISTRIBUTION OF ROCK
THROUGHOUT THE MASS MAY BE OBTAINED
BY SELECTIVE LOADING AT THE QUARRY AND
CONTROLLED DUMPING DURING FINAL
PLACEMENT.

28. THE FINISHED SLOPE SHOULD BE FREE OF
POCKETS OF SMALL ROCK OR CLUSTERS OF
LARGE ROCKS. HAND PLACING MAY BE
NECESSARY TO ACHIEVE THE PROPER
DISTRIBUTION OF ROCK SIZES TO PRODUCE A
RELATIVELY SMOOTH, UNIFORM SURFACE.
THE FINISHED GRADE OF THE ROCK SHOULD
BLEND WITH THE SURROUNDING AREA. NO
OVERFALL OR PROTRUSION OF ROCK SHOULD
BE APPARENT.

29. ENSURE THAT THE FINAL ARRANGEMENT
OF THE SPILLWAY CREST WILL NOT PROMOTE
EXCESSIVE FLOW THROUGH THE ROCK SUCH
THAT THE WATER CAN BE RETAINED WITHIN
THE SETTLING BASIN AN ELEVATION NO LESS
THAN 50mm ABOVE OR BELOW THE
NOMINATED SPILLWAY CREST ELEVATION.
ESTABLISHMENT OF SETTLING POND:

30. THE AREA TO BE COVERED BY THE
STORED WATER OUTSIDE THE LIMITS OF THE
BORROW PITS MUST BE CLEARED OF ALL
SCRUB AND RUBBISH. TREES MUST BE CUT
DOWN STUMP HIGH AND REMOVED FROM THE
IMMEDIATE VICINITY OF THE WORK.

31. ESTABLISH ALL REQUIRED INFLOW CHUTES
AND INLET BAFFLES, IF SPECIFIED, TO ENABLE
WATER TO DISCHARGE INTO THE BASIN IN A
MANNER THAT WILL NOT CAUSE SOIL EROSION
OR THE RE-SUSPENSION OF SETTLED
SEDIMENT.

32. INSTALL A SEDIMENT STORAGE LEVEL
MARKER POST WITH A CROSS MEMBER SET
JUST BELOW THE TOP OF THE SEDIMENT
STORAGE ZONE (AS SPECIFIED ON THE

APPROVED PLANS). USE AT LEAST A 75mm
WIDE POST FIRMLY SET INTO THE BASIN
FLOOR.

33. IF SPECIFIED, INSTALL INTERNAL SETTLING
POND BAFFLES. ENSURE THE CREST OF
THESE BAFFLES IS SET LEVEL WITH, OR JUST
BELOW, THE ELEVATION OF THE EMERGENCY
SPILLWAY CREST.

34. INSTALL ALL APPROPRIATE MEASURES TO
MINIMISE SAFETY RISK TO ON-SITE
PERSONNEL AND THE PUBLIC CAUSED BY THE
PRESENCE OF THE SETTLING POND. AVOID
STEEP, SMOOTH INTERNAL SLOPES.
APPROPRIATELY FENCE THE SETTLING POND
AND POST WARNING SIGNS IF UNSUPERVISED
PUBLIC ACCESS IS LIKELY OR THERE IS
CONSIDERED TO BE AN UNACCEPTABLE RISK
TO THE PUBLIC.

MAINTENANCE OF SEDIMENT BASIN
1. INSPECT THE SEDIMENT BASIN DURING THE
FOLLOWING PERIODS:

(i) DURING CONSTRUCTION TO DETERMINE
WHETHER MACHINERY, FALLING TREES, OR
CONSTRUCTION ACTIVITY HAS DAMAGED ANY
COMPONENTS OF THE SEDIMENT BASIN. IF
DAMAGE HAS OCCURRED, REPAIR IT.

(i) AFTER EACH RUNOFF EVENT. INSPECT THE
EROSION DAMAGE AT FLOW ENTRY AND EXIT
POINTS. IF DAMAGE HAS OCCURRED, MAKE
THE NECESSARY REPAIRS.

(iii) AT LEAST WEEKLY DURING THE NOMINATED
WET SEASON (IF ANY) OTHERWISE AT LEAST
FORTNIGHTLY.

(iv) PRIOR TO, AND IMMEDIATELY AFTER,
PERIODS OF ‘STOP WORK'’ OR SITE
SHUTDOWN.

2. CLEAN OUT ACCUMULATED SEDIMENT
WHEN IT REACHES THE MARKER BOARD/POST,
AND RESTORE THE ORIGINAL STORAGE
VOLUME. PLACE SEDIMENT IN A DISPOSAL
AREA OR, IF APPROPRIATE, MIX WITH DRY SOIL
ON THE SITE.

3. DO NOT DISPOSE OF SEDIMENT IN A
MANNER THAT WILL CREATE AN EROSION OR
POLLUTION HAZARD.

4. CHECKALL VISIBLE PIPE CONNECTIONS
FOR LEAKS, AND REPAIR AS NECESSARY.

5. CHECK ALL EMBANKMENTS FOR EXCESSIVE
SETTLEMENT, SLUMPING OF THE SLOPES OR
PIPING BETWEEN THE CONDUIT AND THE
EMBANKMENT; MAKE ALL NECESSARY
REPAIRS.

6. REMOVE ALL TRASH AND OTHER DEBRIS
FROM THE BASIN AND RISER.

7. SUBMERGED INFLOW PIPES MUST BE
INSPECTED AND DE-SILTED (AS REQUIRED)
AFTER EACH INFLOW EVENT.

REMOVAL OF SEDIMENT BASIN

1. WHEN GRADING AND CONSTRUCTION IN
THE DRAINAGE AREA ABOVE A TEMPORARY
SEDIMENT BASIN IS COMPLETED AND THE
DISTURBED AREAS ARE ADEQUATELY
STABILISED, THE BASIN MUST BE REMOVED
OR OTHERWISE INCORPORATED INTO THE
PERMANENT STORMWATER DRAINAGE
SYSTEM. IN EITHER CASE, SEDIMENT SHOULD
BE CLEARED AND PROPERLY DISPOSED OF
AND THE BASIN AREA STABILISED.

2. BEFORE STARTING ANY MAINTENANCE
WORK ON THE BASIN OR SPILLWAY, INSTALL
ALL NECESSARY SHORT-TERM SEDIMENT
CONTROL MEASURES DOWNSTREAM OF THE
SEDIMENT BASIN.

3. ALL WATER AND SEDIMENT MUST BE
REMOVED FROM THE BASIN PRIOR TO THE
DAM’S REMOVAL. DISPOSE OF SEDIMENT AND
WATER IN AMANNER THAT WILL NOT CREATE
AN EROSION OR POLLUTION HAZARD.

4. BRING THE DISTURBED AREA TO A PROPER
GRADE, THEN SMOOTH, COMPACT, AND
STABILISE AND/OR REVEGETATE AS REQUIRED
TO ESTABLISH A STABLE LAND SURFACE.
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U Post | f Clean
( Fabric ~ ( sand or
aggregate
V Back fill V
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/ _1_200 mm
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(b) Anchoring base of fabric
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Fabric

Straw bale

Sediment

AN /

]
\,!'
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(e) Spill-through weir (f) Placement of up-slope straw bale

‘Returns’ placed at 20 m spacing (max) if fence is located

3 m (max) with wire backing, > i
along the contour, otherwise 5 to 10 m depending on slope

otherwise 2 m (max) —l

| 1.5 m (min)
—

Direction of flow

All support posts placed
down-slope of fabric

Fabric
buried
200 mm

Sediment fence fabric,

not filter cloth or shade cloth (i) Installation of sediment fence

Fabric A T
Fabric to fold around each stake one full turn.

Stake B to be drive tightly against Stake A.
The tops of both stakes to be secured with wire.

Va Staple/tack

(

Support post option 1 ir )
1500 mm2 hardwood stake

Support post option 2
1.5 kg/m steel star picket

(g) Joining fabric - Method 2

Woven or |

2000 mm (max) without
composite \ support wire
sediment X
fence fabric

Fabric B
rd

|

Sheet flow

(c) Joining fabric - Method 1

(d) Installation without backing support

3000 mm (max) with top wire

Woven or | or wire mesh backing

composite \—|

sediment .

: fence fabric
L

r Fabric B

Fabric A—f
Safety cap Top wire
support

(h) Installation with top wire support

Notes:

1. Sediment fence to be installed along a line of constant ground elevation
wherever practical.

2. Both end of the sediment fence to extend up the slope at least 1m.

3. Support post to be spaced a maximum 2m unless the fence is supported
by a top wire or wire mesh backing, in which case 3m maximum spacing.

4. Fence ‘returns’ shall be installed at maximum 20m spacing if fence is
installed along the contour, otherwise 5 to 10m maximum spacing.

5. Minimum 4 staples or tie wires per stake.
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MATERIALS

FABRIC: POLYPROPYLENE, POLYAMIDE,
NYLON, POLYESTER, OR POLYETHYLENE
WOVEN OR NON-WOVEN FABRIC, AT LEAST
700mm IN WIDTH AND A MINIMUM UNIT WEIGHT
OF 140GSM. ALL FABRICS TO CONTAIN
ULTRAVIOLET INHIBITORS AND STABILISERS
TO PROVIDE A MINIMUM OF 6 MONTHS OF
USEABLE CONSTRUCTION LIFE (ULTRAVIOLET
STABILITY EXCEEDING 70%).

FABRIC REINFORCEMENT: WIRE OR STEEL
MESH MINIMUM 14-GAUGE WITH A MAXIMUM
MESH SPACING OF 200mm.

SUPPORT POSTS/STAKES: 1500mm? (MIN)
HARDWOOD, 2500mm?2 (MIN) SOFTWOOD, OR
1.5kg/m (MIN) STEEL STAR PICKETS SUITABLE
FOR ATTACHING FABRIC.

INSTALLATION

1. REFER TO APPROVED PLANS FOR LOCATION,
EXTENT, AND REQUIRED TYPE OF FABRIC (IF
SPECIFIED). IF THERE ARE QUESTIONS OR
PROBLEMS WITH THE LOCATION, EXTENT,
FABRIC TYPE, OR METHOD OF INSTALLATION
CONTACT THE ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. TO THE MAXIMUM DEGREE PRACTICAL, AND
WHERE THE PLANS ALLOW, ENSURE THE
FENCE IS LOCATED:

(i) TOTALLY WITHIN THE PROPERTY
BOUNDARIES;

(i) ALONG A LINE OF CONSTANT ELEVATION
WHEREVER PRACTICAL;

(iii) AT LEAST 2m FROM THE TOE OF ANY
FILLING OPERATIONS THAT MAY RESULT IN
SHIFTING SOIL/FILL DAMAGING THE FENCE.

3. INSTALL RETURNS WITHIN THE FENCE AT
MAXIMUM 20m INTERVALS IF THE FENCE IS
INSTALLED ALONG THE CONTOUR, OR 5 TO
10m MAXIMUM SPACING (DEPENDING ON
SLOPE) IF THE FENCE IS INSTALLED AT AN
ANGLE TO THE CONTOUR. THE ‘RETURNS’
SHALL CONSIST OF EITHER:

(i) V-SHAPED SECTION EXTENDING AT LEAST
1.5m UP THE SLOPE; OR

(i) SANDBAG OR ROCK/AGGREGATE CHECK

DAM A MINIMUM 1/3 AND MAXIMUM 1/2 FENCE
HEIGHT, AND EXTENDING AT LEAST 1.5m UP
THE SLOPE.

4. ENSURE THE EXTREME ENDS OF THE
FENCE ARE TURNED UP THE SLOPE AT LEAST
1.5m, OR AS NECESSARY, TO MINIMISE WATER
BYPASSING AROUND THE FENCE.

5. ENSURE THE SEDIMENT FENCE IS
INSTALLED IN A MANNER THAT AVOIDS THE
CONCENTRATION OF FLOW ALONG THE
FENCE, AND THE UNDESIRABLE DISCHARGE
OF WATER AROUND THE ENDS OF THE FENCE.

6. IF THE SEDIMENT FENCE IS TO BE
INSTALLED ALONG THE EDGE OF EXISTING
TREES, ENSURE CARE IS TAKEN TO PROTECT
THE TREES AND THEIR ROOT SYSTEMS
DURING INSTALLATION OF THE FENCE. DO
NOT ATTACH THE FABRIC TO THE TREES.

7. UNLESS DIRECTED BY THE SITE
SUPERVISOR OR THE APPROVED PLANS,
EXCAVATE A 200mm WIDE BY 200mm DEEP
TRENCH ALONG THE PROPOSED FENCE LINE,
PLACING THE EXCAVATED MATERIAL ON THE
UP-SLOPE SIDE OF THE TRENCH.

8. ALONG THE LOWER SIDE OF THE TRENCH,
APPROPRIATELY SECURE THE STAKES INTO
THE GROUND SPACED NO GREATER THAN 3m
IF SUPPORTED BY ATOP SUPPORT WIRE OR
WEIR MESH BACKING, OTHERWISE NO
GREATER THAN 2m.

9. IF SPECIFIED, SECURELY ATTACH THE
SUPPORT WIRE OR MESH TO THE UP-SLOPE
SIDE OF THE STAKES WITH THE MESH
EXTENDING AT LEAST 200mm INTO THE
EXCAVATED TRENCH. ENSURE THE MESH AND
FABRIC IS ATTACHED TO THE UP-SLOPE SIDE
OF THE STAKES EVEN WHEN DIRECTING A
FENCE AROUND A CORNER OR SHARP
CHANGE OF DIRECTION.

10. WHEREVER POSSIBLE, CONSTRUCT THE
SEDIMENT FENCE FROM A CONTINUOUS ROLL
OF FABRIC. TO JOIN FABRIC EITHER:

(i) ATTACH EACH END TO TWO OVERLAPPING
STAKES WITH THE FABRIC FOLDING AROUND
THE ASSOCIATED STAKE ONE TURN, AND WITH

THE TWO STAKES TIED TOGETHER WITH WIRE;
OR

(i) OVERLAP THE FABRIC TO THE NEXT
ADJACENT SUPPORT POST.

11. SECURELY ATTACH THE FABRIC TO THE
SUPPORT POSTS USING 25 X 12.5mm STAPLES,
OR TIE WIRE AT MAXIMUM 150mm SPACING.

12. SECURELY ATTACH THE FABRIC TO THE
SUPPORT WIRE/MESH (IF ANY) AT A MAXIMUM
SPACING OF 1m.

13. ENSURE THE COMPLETED SEDIMENT
FENCE IS AT LEAST 450mm, BUT NOT MORE
THAN 700mm HIGH. IF A SPILL-THOUGH WEIR
IS INSTALLED, ENSURE THE CREST OF THE
WEIR IS AT LEAST 300mm ABOVE GROUND
LEVEL.

14. BACKFILL THE TRENCH AND TAMP THE FILL
TO FIRMLY ANCHOR THE BOTTOM OF THE
FABRIC AND MESH TO PREVENT WATER FROM
FLOWING UNDER THE FENCE.

ADDITIONAL REQUIREMENTS FOR THE
INSTALLATION OF A SPILL-THROUGH WEIR

1. LOCATE THE SPILL-THROUGH WEIR SUCH
THAT THE WEIR CREST WILL BE LOWER THAN
THE GROUND LEVEL AT EACH END OF THE
FENCE.

2. ENSURE THE CREST OF THE
SPILL-THROUGH WEIR IS AT LEAST 300mm THE
GROUND ELEVATION.

3. SECURELY TIE A HORIZONTAL CROSS
MEMBER (WEIR) TO THE SUPPORT POSTS/
STAKES EACH SIDE OF THE WEIR. CUT THE
FABRIC DOWN THE SIDE OF EACH POST AND
FOLD THE FABRIC OVER THE CROSS MEMBER
AND APPROPRIATELY SECURE THE FABRIC.

4. INSTALL A SUITABLE SPLASH PAD AND/OR
CHUTE IMMEDIATELY DOWN-SLOPE OF THE
SPILL-THROUGH WEIR TO CONTROL SOIL
EROSION AND APPROPRIATELY DISCHARGE
THE CONCENTRATED FLOW PASSING OVER
THE WEIR.

MAINTENANCE

1. INSPECT THE SEDIMENT FENCE AT LEAST
WEEKLY AND AFTER ANY SIGNIFICANT RAIN.
MAKE NECESSARY REPAIRS IMMEDIATELY.

2. REPAIRANY TORN SECTIONS WITH A
CONTINUOUS PIECE OF FABRIC FROM POST
TO POST.

3. WHEN MAKING REPAIRS, ALWAYS RESTORE
THE SYSTEM TO ITS ORIGINAL
CONFIGURATION UNLESS AN AMENDED
LAYOUT IS REQUIRED OR SPECIFIED.

4. IF THE FENCE IS SAGGING BETWEEN
STAKES, INSTALL ADDITIONAL SUPPORT
POSTS.

5. REMOVE ACCUMULATED SEDIMENT IF THE
SEDIMENT DEPOSIT EXCEEDS ADEPTH OF 1/3
THE HEIGHT OF THE FENCE.

6. DISPOSE OF SEDIMENT IN A SUITABLE
MANNER THAT WILL NOT CAUSE AN EROSION
OR POLLUTION HAZARD.

7. REPLACE THE FABRIC IF THE SERVICE LIFE
OF THE EXISTING FABRIC EXCEEDS
6-MONTHS.

REMOVAL

1. WHEN DISTURBED AREAS UP-SLOPE OF THE
SEDIMENT FENCE ARE SUFFICIENTLY
STABILISED TO RESTRAIN EROSION, THE
FENCE MUST BE REMOVED.

2. REMOVE MATERIALS AND COLLECTED
SEDIMENT AND DISPOSE OF IN A SUITABLE
MANNER THAT WILL NOT CAUSE AN EROSION
OR POLLUTION HAZARD.

3. REHABILITATE/REVEGETATE THE
DISTURBED GROUND AS NECESSARY TO
MINIMISE THE EROSION HAZARD.

Date:
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(a) Sediment trench with rock filter dam outlet

Rock filter dam with outlet weir
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Edge of road reserve

Sediment trench
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Road embankment

(c) Typical layout of sediment trench at base of
fill embankment
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(d) Typical cross-section of adjoining
earth abutments (if required)
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MATERIALS

EMBANKMENT CORE ROCK: WELL
GRADED, HARD, ANGULAR, EROSION
RESISTANT ROCK, WITH MEAN SIZE AS
SPECIFIED IN THE APPROVED PLAN, BUT
NOT LESS THAN 225mm FOR
EMBANKMENTS HIGHER THAN 0.5m.

AGGREGATE FILTER: 15 TO 25mm CLEAN
AGGREGATE.

GEOTEXTILE FILTER FABRIC: HEAVY-DUTY
NON-WOVEN, NEEDLE-PUNCHED FILTER
FABRIC, MINIMUM ‘BIDIM’ A34 OR
EQUIVALENT.

INSTALLATION

1. REFER TO APPROVED PLANS FOR
LOCATION AND CONSTRUCTION DETAILS.
IF THERE ARE QUESTIONS OR PROBLEMS
WITH THE LOCATION, OR METHOD OF
INSTALLATION, CONTACT THE ENGINEER
OR RESPONSIBLE ON-SITE OFFICER FOR
ASSISTANCE.

2. CLEAR THE FOUNDATION AREA OF THE
OUTLET STRUCTURE OF WOODY
VEGETATION AND ORGANIC MATTER.
DELAY CLEARING THE UP-SLOPE
SETTLING POND AREA UNTIL THE OUTLET
STRUCTURE IS FORMED.

3. CONSTRUCT THE ASSOCIATED EARTH
ABUTMENT (IF ANY). ALL CUT AND FILL
SLOPES SHOULD BE 2:1(H:V) OR
FLATTER. THE DOWNSTREAM FACE OF
EARTH ABUTMENTS SHOULD BE 3:1(H:V)
OR FLATTER. EARTH ABUTMENTS
SHOULD BE CONSTRUCTED OF
WELL-COMPACTED, EROSION RESISTANT
SOIL THAT IS FREE OF VEGETATION AND
ROOTS.

4. IF AROCK FILTER DAM OUTLET
STRUCTURE IS USED, THEN PLACE THE
CORE ROCK FOR THE OUTLET

STRUCTURE. ENSURE THE UPSTREAM
FACE IS 2:1(H:V) OR FLATTER, AND THE
DOWNSTREAM FACE IS 3:1(H:V) OR
FLATTER.

5. IF ASEDIMENT WEIR
OUTLETSTRUCTURE OR FILTER TUBE
DAM OUTLET STRUCTURE IS USED, THEN
REFER TO THE RELEVANT INSTALLATION
SPECIFICATIONS.

6. IF SPECIFIED, CONSTRUCT THE
SPILLWAY SECTION USING THE
SPECIFIED ARMOUR ROCK. THE
SPILLWAY SHOULD HAVE A MINIMUM
PROFILE DEPTH OF 300mm. THE
SPILLWAY WEIR CREST MUST BE LEVEL
ACROSS ITS FULL WIDTH. THE MAXIMUM
LONGITUDINAL SLOPE OF THE ROCK
SPILLWAY SHOULD BE 3:1(H:V)..

7. ENSURE THE SPILLWAY OUTLET
SECTION EXTENDS DOWNSTREAM PAST
THE TOE OF THE FORMED EMBANKMENT
UNTIL STABLE CONDITIONS ARE
REACHED, OR ADISTANCE EQUAL TO THE
HEIGHT OF THE DAM, WHICHEVER IS THE
GREATER. THE EDGES OF THE SPILLWAY
SHOULD BE LEFT FLUSH WITH THE
SURROUNDING GROUND.

8. INSTALL THE SPECIFIED FILTER
SYSTEM ON THE UPSTREAM FACE OF
THE OUTLET STRUCTURE.

9. IF FILTER CLOTH IS USED, THEN
EXTEND THE FABRIC OVER THE CREST
OF THE OUTLET STRUCTURE INTO THE
SPILLWAY CHUTE.

10. STABILISE ANY ASSOCIATED EARTH
EMBANKMENTS IMMEDIATELY AFTER
CONSTRUCTION THROUGH APPROPRIATE
COMPACTION, VEGETATION AND/OR
EROSION CONTROL MATTING.

11. ESTABLISH ALL NECESSARY
UP-SLOPE DRAINAGE CONTROL
MEASURES TO ENSURE THAT
SEDIMENT-LADEN RUNOFF IS
APPROPRIATELY DIRECTED INTO THE
SEDIMENT TRAP.

12. TAKE ALL NECESSARY MEASURE TO
MINIMISE THE SAFETY RISK CAUSED BY
THE STRUCTURE.

MAINTENANCE

1. CHECK ALL SEDIMENT TRENCHES
AFTER EACH RUNOFF EVENT AND MAKE
REPAIRS IMMEDIATELY.

2. INSPECT ALL EMBANKMENTS FOR
UNDERCUTTING OR UNDESIRABLE
SEEPAGE FLOWS.

3. IDEALLY, SEDIMENT TRENCHES
SHOULD DISCHARGE (FROM FULL) OVER
NO LESS THAN 8 HOURS. IF DRAINAGE IS
TOO RAPID, THEN ADDITIONAL FILTER
AGGREGATE MAY BE REQUIRED TO
ACHIEVE OPTIMUM HYDRAULIC
PERFORMANCE.

4. IF FLOW THROUGH THE SEDIMENT
TRENCH IS REDUCED TO AN
UNACCEPTABLE LEVEL, THE UPSTREAM
FILTER MEDIUM (AGGREGATE OR FILTER
CLOTH) SHOULD BE REMOVED AND
REPLACED.

5. IF A GREATER DEGREE OF WATER
TREATMENT (FILTRATION) IS REQUIRED,
EXTRA GEOTEXTILE FILTER FABRIC
SHOULD BE PLACED OVER THE
UPSTREAM FACE OF THE STRUCTURE.

6. CHECK THE STRUCTURE AND
DISCHARGE AREA FOR DAMAGE FROM
OVERTOPPING FLOWS. MAKE REPAIRS
AS NECESSARY.

7. IMMEDIATELY REPLACE ANY ROCK
DISPLACED FROM THE SPILLWAY.

8. REMOVE SEDIMENT AND RESTORE
ORIGINAL SEDIMENT STORAGE VOLUME
WHEN COLLECTED SEDIMENT EXCEEDS
10% OF THE SPECIFIED STORAGE
VOLUME.

9. DISPOSE OF SEDIMENT AND DEBRIS IN
A MANNER THAT WILL NOT CREATE AN
EROSION OR POLLUTION HAZARD.

REMOVAL

1. WHEN THE UP-SLOPE DRAINAGE AREA
HAS BEEN STABILISED, REMOVE ALL
MATERIALS INCLUDED DEPOSITED
SEDIMENT AND DISPOSE OF IN A
SUITABLE MANNER THAT WILL NOT
CAUSE AN EROSION OR POLLUTION
HAZARD.

2. ALL WATER AND SEDIMENT SHOULD BE
REMOVED FROM THE SETTLING POND
PRIOR TO THE SEDIMENT TRAP’S
REMOVAL. DISPOSE OF SEDIMENT AND
WATER IN A MANNER THAT WILL NOT
CREATE AN EROSION OR POLLUTION
HAZARD.

3. BRING THE DISTURBED AREATO A
PROPER GRADE, THEN SMOOTH,
COMPACT AND STABILISE AND/OR
REVEGETATE AS REQUIRED TO MINIMISE
THE EROSION HAZARD.

Date:
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(b) Typical installation of an off-stream sediment weir
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(d) Sediment weir with constructed earth abutments
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MATERIALS

SUPPORT POSTS/STAKES: 1500mm?2 (MIN)
HARDWOOD, 2500mm?2 (MIN) SOFTWOOD, OR
1.5kg/m (MIN) STEEL STAR PICKETS SUITABLE
FOR ATTACHING WIRE MESH.

WIRE MESH: WIRE OR STEEL MESH MINIMUM
14-GAUGE WITH A MAXIMUM MESH SPACING
OF 200mm.

PRIMARY CORE ROCK: 15 TO 75mm ROUND OR
CRUSHED (ANGULAR) ROCK.

AGGREGATE FILTER: 15 TO 25mm CLEAN
AGGREGATE.

GEOTEXTILE FILTER FABRIC: HEAVY-DUTY
NON-WOVEN, NEEDLE-PUNCHED FILTER
FABRIC, MINIMUM ‘BIDIM’ A34 OR EQUIVALENT.

WOVEN FLOW CONTROL FABRIC: MINIMUM
UNIT WEIGHT OF 140GSM, WITH ULTRAVIOLET
INHIBITORS AND STABILISERS TO PROVIDE A
MINIMUM OF 6 MONTHS OF USEABLE
CONSTRUCTION LIFE.

ARMOUR ROCK (SPLASH PAD): WELL GRADED,
HARD, ANGULAR, EROSION RESISTANT ROCK,
WITH MEAN SIZE NOT LESS THAN 225mm.

INSTALLATION

1. REFER TO APPROVED PLANS FOR LOCATION
AND CONSTRUCTION DETAILS. IF THERE ARE
QUESTIONS OR PROBLEMS WITH THE
LOCATION, OR METHOD OF INSTALLATION,
CONTACT THE ENGINEER OR RESPONSIBLE
ON-SITE OFFICER FOR ASSISTANCE.

2. IF REQUIRED, ESTABLISH AN ACCESS TRACK
TO THE SEDIMENT TRAP FOR CONSTRUCTION
PURPOSES AND ONGOING MAINTENANCE.
CLEAR ONLY THOSE AREAS NECESSARY TO
COMPLETE THE IMMEDIATE WORKS.

3. CLEAR THE FOUNDATION AREA OF THE
SEDIMENT WEIR OF WOODY VEGETATION AND
ORGANIC MATTER. DELAY CLEARING THE
UP-SLOPE POND AREA UNTIL THE WEIR IS
FORMED AND IS ABLE TO ACT AS A SUITABLE
SEDIMENT TRAP.

4. IF SPECIFIED ON THE PLANS, EXCAVATE A
CUT-OFF TRENCH ALONG THE CENTRE-LINE
OF THE EARTH ABUTMENTS (IF ANY).

5. COVER THE FOUNDATION AREA AND
CUT-OFF TRENCH WITH HEAVY-DUTY FILTER
FABRIC. OVERLAP ADJOINING FABRIC SHEETS
A MINIMUM OF 600mm AT ALL JOINTS.

6. INSTALL THE SUPPORT POSTS AT A
MAXIMUM 600mm CENTRES, AND ATTACH THE
WIRE MESH TO THE INSIDE OF THE POSTS.
INSTALL THE PARALLEL WIRE MESH FENCES AT
THE SPACING AND NUMBER SPECIFIED IN THE
APPROVED PLANS.

7. PLACE FILTER CLOTH AND/OR WOVEN
FABRIC (AS SPECIFIED) ON THE UPSTREAM
SIDE OF THE MOST DOWNSTREAM FENCE.

8. INSTALL THE INTERNAL FILTER MEDIUM
BETWEEN THE PARALLEL FENCES. IF
AGGREGATE IS USED, IT SHOULD BE PLACED
IN MAXIMUM 400mm LIFTS. AFTER EACH 400mm
LIFT, LACE DIAGONAL SUPPORT POSTS
TOGETHER USING FENCING WIRE TO IMPROVE
STABILITY OF THE WEIR. REPEAT THIS
PROCESS UNTIL THE WEIR REACHES THE
SPECIFIED HEIGHT.

9. CONSTRUCT THE ASSOCIATED EARTH
ABUTMENT (IF ANY). ALL CUT AND FILL SLOPES
SHOULD BE 2:1(H:V) OR FLATTER. THE
DOWNSTREAM FACE OF EARTH ABUTMENTS
SHOULD BE 3:1(H:V) OR FLATTER. EARTH
ABUTMENTS SHOULD BE CONSTRUCTED OF
WELL-COMPACTED, EROSION RESISTANT SOIL
THAT IS FREE OF VEGETATION AND ROOTS.
OVERFILL EARTH ABUTMENTS 150mm TO
ALLOW FOR SETTLEMENT.

10. INSTALL THE SPECIFIED UPSTREAM FILTER
MATERIAL TO THE UPSTREAM FACE OF THE
SEDIMENT WEIR. IF FABRIC FILTER IS TO BE
USED, CONSIDER ATTACHING SEVERAL
LAYERS OF FILTER CLOTH, THUS ALLOWING
EACH LAYER TO BE PROGRESSIVELY
REMOVED AS THE FABRIC HAS BECOME
BLOCKED WITH SEDIMENT. THE AGGREGATE
FILTER SHOULD BE FORMED AGAINST THE
SEDIMENT WEIR FRAME AT A SLOPE OF 2:1
(H:V) OR FLATTER.

11. CLEAR THE SETTLING POND AREA OF
WOODY VEGETATION AND ORGANIC MATTER
TO THE DIMENSIONS SPECIFIED WITHIN THE
PLANS.

12. WHERE NECESSARY, EXCAVATE THE
UPSTREAM SETTLING POND AND/OR
SEDIMENT STORAGE PIT INACCORDANCE
WITH THE APPROVED PLANS. EXCAVATED PITS
TYPICALLY HAVE SIDE SLOPES OF 2:1(H:V) OR
FLATTER UNLESS STEEPER SLOPES ARE
KNOWN TO BE STABLE.

13. IF OVERTOPPING FLOOD FLOWS ARE
POSSIBLE DURING OPERATION OF THE
SEDIMENT WEIR, THEN CONSTRUCT AN
APPROPRIATE SPLASH PAD DOWNSTREAM OF
THE WEIR TO CONTROL SOIL EROSION.

14. ESTABLISH ALL NECESSARY UP-SLOPE
DRAINAGE CONTROL MEASURES TO ENSURE
THAT SEDIMENT-LADEN RUNOFF IS
APPROPRIATELY DIRECTED INTO THE
SEDIMENT TRAP.

15. TAKE ALL NECESSARY MEASURE TO
MINIMISE THE SAFETY RISK CAUSED BY THE
STRUCTURE.

MAINTENANCE

1. CHECKALL SEDIMENT WEIRS AFTER EACH
RUNOFF EVENT AND MAKE REPAIRS
IMMEDIATELY.

2. INSPECT ALL EMBANKMENTS FOR
UNDERCUTTING OR UNDESIRABLE SEEPAGE
FLOWS.

3. IDEALLY, SEDIMENT WEIRS SHOULD
DISCHARGE (FROM FULL) OVER NO LESS
THAN 8 HOURS. IF DRAINAGE IS TOO RAPID,
THEN ADDITIONAL FILTER AGGREGATE MAY BE
REQUIRED TO ACHIEVE OPTIMUM HYDRAULIC
PERFORMANCE.

4. IF FLOW THROUGH THE STRUCTURE IS
REDUCED TO AN UNACCEPTABLE LEVEL, THE
UPSTREAM FILTER MEDIUM (AGGREGATE OR

FILTER CLOTH) SHOULD BE REMOVED AND
REPLACED.

5. IF A GREATER DEGREE OF WATER
TREATMENT (FILTRATION) IS REQUIRED,
EXTRA GEOTEXTILE FILTER FABRIC SHOULD
BE PLACED OVER THE UPSTREAM FACE OF
THE STRUCTURE.

6. CHECK THE STRUCTURE AND
DOWNSTREAM CHANNEL BANKS FOR DAMAGE
FROM OVERTOPPING FLOWS. MAKE REPAIRS
AS NECESSARY.

7. IMMEDIATELY REPLACE ANY ROCK
DISPLACED FROM THE DOWNSTREAM SPLASH
PAD.

8. REMOVE SEDIMENT AND RESTORE
ORIGINAL SEDIMENT STORAGE VOLUME WHEN
COLLECTED SEDIMENT EXCEEDS 10% OF THE
SPECIFIED STORAGE VOLUME.

9. DISPOSE OF SEDIMENT AND DEBRIS INA
MANNER THAT WILL NOT CREATE AN EROSION
OR POLLUTION HAZARD.

REMOVAL

1. WHEN THE UP-SLOPE DRAINAGE AREA HAS
BEEN STABILISED, REMOVE ALL MATERIALS
INCLUDED DEPOSITED SEDIMENT AND
DISPOSE OF IN A SUITABLE MANNER THAT WILL
NOT CAUSE AN EROSION OR POLLUTION
HAZARD.

2. ALL WATER AND SEDIMENT SHOULD BE
REMOVED FROM THE SETTLING POND PRIOR
TO THE DAM’'S REMOVAL. DISPOSE OF
SEDIMENT AND WATER IN A MANNER THAT
WILL NOT CREATE AN EROSION OR POLLUTION
HAZARD.

3. BRING THE DISTURBED AREA TO APROPER
GRADE, THEN SMOOTH, COMPACT AND
STABILISE AND/OR REVEGETATE AS REQUIRED
TO MINIMISE THE EROSION HAZARD.

Date:

Apr-10

Drawn:

GMW

Sediment Weir (Off-stream)

SW-02
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MATERIALS

FABRIC: POLYPROPYLENE, POLYAMIDE,
NYLON, POLYESTER, OR POLYETHYLENE
WOVEN OR NON-WOVEN FABRIC, AT
LEAST 700mm IN WIDTH AND A MINIMUM
UNIT WEIGHT OF 140g/m2. ALL FABRICS
TO CONTAIN ULTRAVIOLET INHIBITORS
AND STABILISERS TO PROVIDE A
MINIMUM OF 6 MONTHS OF USEABLE
CONSTRUCTION LIFE (ULTRAVIOLET
STABILITY EXCEEDING 70%).

FABRIC REINFORCEMENT: (IF USED)
WIRE OR STEEL MESH MINIMUM
14-GAUGE WITH A MAXIMUM MESH
SPACING OF 200mm.

SUPPORT POSTS/STAKES: 1500mm2 (MIN)
HARDWOOD, 2500mm2 (MIN) SOFTWOOD,
OR 1.5kg/m (MIN) STEEL STAR PICKETS
SUITABLE FOR ATTACHING FABRIC.

INSTALLATION

1. REFER TO APPROVED PLANS FOR
LOCATION, EXTENT, AND REQUIRED TYPE
OF FABRIC (IF SPECIFIED). IF THERE ARE
QUESTIONS OR PROBLEMS WITH THE
LOCATION, EXTENT, FABRIC TYPE, OR
METHOD OF INSTALLATION CONTACT THE
ENGINEER OR RESPONSIBLE ON-SITE
OFFICER FOR ASSISTANCE.

2. INSTALL THE FABRIC IN A U-SHAPE,
EXTENDING THE WING WALLS EITHER UP
THE SIDE SLOPES AND/OR UP THE
CHANNEL INVERT (AS DIRECTED) TO A
POINT WHERE THE GROUND LEVEL IS AT
LEAST 100mm HIGHER THAN THE CREST
OF THE SPILL-THROUGH WEIR.

3. ENSURE THAT THE EXPECTED
CHANNEL FLOW WILL ENTER THE
SEDIMENT TRAP, EITHER BY EXTENDING
THE WING WALLS UP THE BANK SLOPE,
OR CONSTRUCTING SANDBAG FLOW
DIVERSION BANKS.

4. UNLESS DIRECTED BY THE SITE
SUPERVISOR, EXCAVATE A 200mm WIDE
BY 200mm DEEP TRENCH ALONG THE
ALIGNMENT OF THE SPILL-THROUGH
WEIR AND WING WALLS.

5. ALONG THE LOWER SIDE OF THE
TRENCH, APPROPRIATELY SECURE THE
STAKES INTO THE GROUND SPACED NO
GREATER THAN 1m.

6. CONSTRUCT THE SEDIMENT TRAP
FROM A CONTINUOUS ROLL OF FABRIC.

7. SECURELY ATTACH THE FABRIC TO THE
SUPPORT POSTS/STAKES USING 25mm
STAPLES OR TIE WIRE AT MAXIMUM
150mm SPACING WITH THE FABRIC
EXTENDED AT LEAST 200mm INTO THE
TRENCH.

8. INSTALL A SPILL-THOUGH WEIR AT THE
LOWEST POINT IN THE FENCE. THE WEIR
MUST BE AT LEAST 300mm ABOVE
ADJACENT GROUND LEVEL, AND BELOW
THE LOWEST GROUND LEVEL AT THE
ENDS OF THE WING WALLS.

9. SECURELY TIE AHORIZONTAL CROSS
MEMBER (WEIR) TO THE ADJACENT
SUPPORT POSTS. CUT THE FABRIC DOWN
THE SIDE OF THE POSTS AND FOLD THE
FABRIC OVER THE CROSS MEMBER AND
APPROPRIATELY SECURE THE FABRIC.

10. IF DIRECTED, INSTALL A SUITABLE
SPLASH PAD IMMEDIATELY DOWN-SLOPE
OF THE SPILL-THROUGH WEIR TO
CONTROL SOIL EROSION DOWNSTREAM
OF THE SEDIMENT TRAP.

11. BACKFILL THE TRENCH AND TAMP THE
FILL TO FIRMLY ANCHOR THE BOTTOM OF
THE FABRIC AND MESH TO PREVENT
WATER FROM FLOWING UNDER THE
FENCE.

MAINTENANCE

1. INSPECT THE SEDIMENT TRAP AT
LEAST WEEKLY AND AFTER ANY
SIGNIFICANT RAIN. MAKE NECESSARY
REPAIRS IMMEDIATELY.

2. REPAIR ANY TORN SECTIONS WITH A
CONTINUOUS PIECE OF FABRIC FROM
POST TO POST.

3. WHEN MAKING REPAIRS, ALWAYS
RESTORE THE SYSTEM TO ITS ORIGINAL
CONFIGURATION UNLESS AN AMENDED
LAYOUT IS REQUIRED OR SPECIFIED.

4. IF THE FABRIC IS SAGGING BETWEEN
STAKES, INSTALL ADDITIONAL SUPPORT
POSTS/STAKES.

5. REMOVE ACCUMULATED SEDIMENT IF
THE SEDIMENT DEPOSIT EXCEEDS A
DEPTH OF 150mm.

6. DISPOSE OF SEDIMENT IN A SUITABLE
MANNER THAT WILL NOT CAUSE AN
EROSION OR POLLUTION HAZARD.

7. REPLACE THE FABRIC IF THE SERVICE
LIFE OF THE EXISTING FABRIC EXCEEDS
SIX MONTHS.

REMOVAL

1. WHEN DISTURBED AREAS UP-SLOPE
OF THE SEDIMENT TRAP ARE
SUFFICIENTLY STABILISED TO RESTRAIN
EROSION, THE SEDIMENT TRAP MUST BE
REMOVED.

2. REMOVE MATERIALS AND COLLECTED
SEDIMENT AND DISPOSE OF IN A
SUITABLE MANNER THAT WILL NOT
CAUSE AN EROSION OR POLLUTION
HAZARD.

3. REHABILITATE/REVEGETATE THE
DISTURBED GROUND AS NECESSARY TO
MINIMISE THE EROSION HAZARD.

Date:

Apr-10

Drawn:

GMW

U-Shaped Sediment Trap

UST-02
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Best Practice Erosion And Sediment Control

Erosion Hazard Assessment Form

Erosion Hazard Assessment Form

Condition Points | Score | Tr199er
value
AVERAGE SLOPE OF DISTURBANCE AREA [1]
e not more than 3% [3% . 33H:1V] 0
e more than 3% but not more than 5% [5% = 20H:1V] 1 5 4
e more than 5% but not more than 10% [10% = 10H:1V] 2
e more than 10% but not more than 15%  [15% . 6.7H:1V] 4
e more than 15% 6
SOIL CLASSIFICATION GROUP (AS1726) [2]
e GW,GP,GM, GC 0
e SW,SP,OL, OH 1 3
e SM, SC, MH, CH 2
e ML, CL, orif imported fill is used, or if soils are untested 3
EMERSON (DISPERSION) CLASS NUMBER [3]
e Class4,6,7,0r8 0
e Class5 2 4 6
o Class 3, (default value if soils are untested) 4
e Classlor?2 6
DURATION OF SOIL DISTURBANCE [4]
e not more than 1 month 0
e more than 1 month but not more than 4 months 2 6 6
e more than 4 months but not more than 6 months 4
e more than 6 months 6
AREA OF DISTURBANCE [5]
e not more than 1000 m? 0
e more than 1000 m? but not more than 5000 m? 1 5 4
e more than 5000 m?2 but not more than 1 ha 2
e more than 1 ha but not more than 4 ha 4
e more than 4 ha 6
WATERWAY DISTURBANCE [6]
e No disturbance to a watercourse, open drain or channel 0 5 2
e Involves disturbance to a constructed open drain or channel 1
e Involves disturbance to a natural watercourse 2
REHABILITATION METHOD [7]
Percentage of area (relative to total disturbance) revegetated by seeding
without light mulching (i.e. worst-case revegetation method).
e not more than 1% 0 4
e more than 1% but not more than 5% 1
e more than 5% but not more than 10% 2
e more than 10% 4
RECEIVING WATERS [8]
e  Saline waters only 0 2
e Freshwater body (e.g. creek or freshwater lake or river) 2
SUBSOIL EXPOSURE [9]
¢ No subsoil exposure except of service trenches 0 2
e Subsoils are likely to be exposed 2
EXTERNAL CATCHMENTS [10]
e No external catchment 0 5
e External catchment diverted around the soil disturbance 1
e External catchment not diverted around the soil disturbance 2
ROAD CONSTRUCTION [11]
¢ No road construction 0 2
e Involves road construction works 2
pH OF SOILS TO BE REVEGETATED [12]
e more than pH 5.5 but less than pH 8 0 1
e other pH values, or if soils are untested 1
Total Score 13 36

IECA (Australasia) November 2008

Page 1
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Erosion and Sediment Control Weekly Site Inspection

Weekly Site Inspection

SIGNIIMRBE = b s fmm oo b hmess m ooeem s e m .0 oot 0 s

Legend: 4 OK 7 Not OK N/A Not applicable
Item Consideration Assessment

Public roadways clear of sediment. ...,
Entry/exit pads clear of excessive sediment deposition. = ...........
Entry/exit pads have adequate void spacing to trap sediment.  ...........

1

2

3

4 The construction site is clear of litter and unconfined rubbish.  ...........
5  Adequate stockpiles of emergency ESC materials exist on site.  ...........
6 Site dust is being adequately controlled. ...,
7

Appropriate drainage and sediment controls have been
installed prior to new areas being cleared or disturbed. @~ ...........

8 Up-slope “clean” water is being appropriately diverted

around/through the site. ..
9 Drainage lines are free of soil scour and sediment deposition.  ...........
10 No areas of exposed soil are in need of erosion control.  ...........
11 Earth batters are free of “rill” erosion. =~ ........
12 Erosion control mulch is not being displaced by wind or water.  ...........

13  Long-term soil stockpiles are protected from wind, rain and
stormwater flow with appropriate drainage and erosion controls. ...........

14  Sedimentfences are free fromdamage. @~ ... ......

15  Sediment-laden stormwater is not simply flowing “around” the
sediment fences or other sediment traps. ...,

16 Sediment controls placed up-slope/around stormwater inlets
are appropriate for the type of inlet structure. . .........

17  All sediment traps are free of excessive sediment deposition.  ...........

18  The settled sediment layer within a sediment basin is clearly
visible through the supernatant prior to discharge suchwater.  ...........

19 Al reasonable and practicable measures are being taken to
control sediment runoff from the site. ... ..

20  All soil surfaces are being appropriately prepared (i.e. pH,

nutrients, roughness and density) prior to revegetation.  ...........
21  Stabilised surfaces have a minimum 70% soil coverage. ~ ...........
22  The site is adequately prepared for imminent storms. . ..........
23  AllESC measures are in proper working order. ... ...,

IECA (Australasia) November 2008 Page 1
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Eroston and Sediment Control Weekly Site Inspection

Weekly Site Inspection

R TIN5 0 L S oiIo b (T4, Mo N & 4 A v om0 e o8 A0 05 AOCE. 07 B e 1 S
INEPECTION OFFICER . i oiieiiiesna s anee tases R . oria e 08 A0 3 S i
BRRNATRIRE R N N VA e e S o o s 0 ¥ s e ealomns
Legend: 4 OK 7 Not OK N/A Not applicable
Item Consideration Assessment
1 Public roadways clear of sediment. .. ...
2 Entry/exit pads clear of excessive sediment deposition.  ...........
3 Entry/exit pads have adequate void spacing to trap sediment.  ...........
< The construction site is clear of litter and unconfined rubbish.  ...........
5 Adequate stockpiles of emergency ESC materials existonsite. ...........
6 Site dust is being adequately controlled. @ ...,
7 Appropriate drainage and sediment controls have been
installed prior to new areas being cleared or disturbed.  ...........
8 Up-siope “clean” water is being appropriately diverted
aroundithrough thesite. ..
9 Drainage lines are free of soll scour and sediment deposition.  ...........
10 No areas of exposed soil are in need of erosioncontrol.  ...........
11 Earth batters are free of “rill" erosion. =~ ... ...,
12  Erosion control mulch is not being displaced by wind orwater,  ...........
13 Long-term soil stockpiles are protected from wind, rain and
stormwater flow with appropriate drainage and erosion controls, ...........
14  Sediment fences are free romdamage. ™ ...
15 Sediment-laden stormwater is not simply flowing “around” the
sediment fences or other sedimenttraps. . ...,
16 Sediment controls placed up-slope/around stormwater inlets
are appropriate for the type of inlet structure, ...,
17 All sediment traps are free of excessive sediment deposition.  ...........
18  The settled sediment layer within a sediment basin is clearly
visible through the supematant prior to discharge such water. . ..........
19 All reasonable and practicable measures are being taken to
control sediment runoff fromthesite. =~ . .......
20  All soil surfaces are being appcopnatefy prepared (i.e. pH,
nutrients, roughness and density) prior to revegetation.  ...........
21  Stabilised surfaces have a minimum 70% soil coverage.  ...... Sibletere
22  The site is adequately prepared for imminentstorms, ... ... ...,
23 Al ESC measures are in properworkingorder. ... ..
IECA (Australasia) November 2008 Page 1
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PROJECT:- Kalfresh - Bulk Earthworks
JOB No:- 510357

RUSLE Calculations

RUSLE Soil Loss Calculations

DESIGNER:- CD & ZR

DATE:- 11/Feb/20

Catchment ID
2A 2B 2C 2D 2E 2F 2G
S 11.50 11.50 11.50 11.50 11.50 11.50 11.50
R (Calculated) 2857.9 2857.9 2857.9 2857.9 2857.9 2857.9 2857.9
R (from IECABPESC | - 5745 3705 3705 3705 3705 3705 3705
App E for Brisbane)
R (adopted) 2857.9 2857.9 2857.9 2857.9 2857.9 2857.9 2857.9
K 0.052 0.052 0.052 0.052 0.052 0.052 0.052
LS - Area 1 0.19 0.19 0.19 0.19 0.19 0.19 0.19
Length 80m 80m 80m 80m 80m 80m 80m
Slope 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Area (m2) 40000 14500 49000 152000 20000 43000 50000
LS - Area 2 0.09 0.09 0.09 0.09 0.09 0.09 0.09
Length 5m 5m 5m 5m 5m 5m 5m
Slope 1.0% 1.0% 1.0% 1.0% 1.0% 1.0% 1.0%
Area (m2) 0 0 0 0 0 0 0
LS - Combined 0.19 0.19 0.19 0.19 0.19 0.19 0.19
P 1.3 1.3 1.3 1.3 1.3 1.3 1.3
C 1 1 1 1 1 1 1
Ao =RlIEeD 36 36 36 36 36 36 36
(tonnes/halyr)
Area (mz) 40000 14500 49000 152000 20000 43000 50000
Minimum Sediment 3 3 3 3 3 3 3
Trap Type
Table 1 — Sediment control standard (default) based on soil loss rate
Catchment Soil loss (t/halyr) ®! Soil loss (tha/month) P!
Area (m%)™M
Type 1 Type 2 Type 3 Type 1 Type 2 Type 3
250 NIA MNIA [4] MN/A NA
1000 NIA N/A All cases N/A NIA All cases
2500 NIA > 75 75 MNIA > 6.25 6.25
=2500 =150 150 75 =125 125 6.25
= 10,000 >T75 MNIA 75 >6.25 N/A 6.25

P:\01 Other Offices\Springfield\510357 Kalfresh\01\01 - DESIGN PHASE\_Calcs\510357 Kalfresh - RUSLE & Sediment Device Sizing_V1.xlsx
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TYPE A SEDIMENT BASIN SUMMARY

PROJECT:- Kalfresh - Bulk earthworks DESIGNER:- CD &ZR
JOB No:- 510357 DATE:- 17/Feb/20
TYPE A SEDIMENT BASIN DETAILS
CONTRIBUTING| CATCHMENT SIDE LEﬁg'SI':"i\‘AT BASIN WIDTH| BASIN AREA | SETTLING FREE SEDIMENT TOTAL SETTLING SEZD(I)':‘ENT FREE WATER| TOTAL BASIN Té'ﬁé.ﬁ?:? ";‘,:I'"E:;[rfggf INLET EMERGENCY Q20
DEVICE ID CATCHMENT ID AREA BATTERS | MID-ZONE AT MID-ZONE | AT MID-ZONE|  ZONE WATER | STORAGE |DEPTH FROM ZONE STORAGE ZONE STORAGE MID-ZONE MID-ZONE ZONE SPILLWAY SPILLWAY | FREEBOARD
LEVEL LEVEL LEVEL DEPTH DEPTH DEPTH SPILLWAY VOLUME VOLUME STORAGE VOLUME LEVEL LEVEL DEPTH LENGTH DEPTH
SB-D 2D 15.20ha 1in3 99m 31m 3036m* 0.60m 0.20m 0.21m 1.01m 2112m* 634m* 688m* 3433m* 5m 36m 1.0m 35.0m 0.17m 0.3m

BASIN Sum. Table
P:\01 Other Offices\Springfield\510357 Kalfresh\01\01 - DESIGN PHASE\_Calcs\510357 Kalfresh - Type A Sediment Device Sizing_V1.xIsx
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TYPE B - SEDIMENT BASIN SUMMARY
PROJECT:- Kalfresh - Bulk Earthworks DESIGNER:- CD &ZR
JOB No:- 510357 DATE:- 11/Feb/20
BASIN INLET ZONE | INLET ZONE
CONTRIBUTING | CATCHMENT SIDE LENGTH AT BASIN WIDTH| BASIN AREA SETTLING SEDIMENT TOTAL SETTLING SEDIMENT | TOTAL BASIN LENGTHAT | WIDTHAT | INLET ZONE EMERGENCY Q20
DEVICE ID CATCHMENT ID AREA BATTERS MID-ZONE AT MID-ZONE [AT MID-ZONE ZONE DEPTH STORAGE |DEPTH FROM ZONE STORAGE STORAGE MID-ZONE MID-ZONE DEPTH SPILLWAY SPILLWAY | FREEBOARD
DEPTH DEPTH DEPTH SPILLWAY VOLUME VOLUME VOLUME LENGTH DEPTH
DEPTH LEVEL LEVEL
SB-A 2A 4.00ha 1in2 95m 32m 2984m? 0.55m 0.20m 0.75m 1641m* 559m* 2200m* 9.5m 31.5m 1.0m 22.0m 0.11m 0.3m
SB-B 2B 1.45ha 1in2 60m 20m 1216m* 0.50m 0.20m 0.70m 608m?* 221m* 829m* 6.0m 20.1m 1.0m 10.0m 0.10m 0.3m
SB-C 2C 4.90ha 1in2 103m 34m 3561m? 0.60m 0.20m 0.80m 2136m* 669m* 2805m* 10.3m 34.5m 1.0m 25.0m 0.11m 0.3m
SB-E 2E 2.00ha 1in2 71m 24m 1678m* 0.50m 0.20m 0.70m 839m* 309m* 1148m* 7.1m 23.6m 1.0m 15.0m 0.10m 0.3m
SB-F 2F 4.30ha 1in2 98m 33m 3208m? 0.55m 0.20m 0.75m 1764m* 603m* 2367m* 9.8m 32.7m 1.0m 23.0m 0.11m 0.3m
SB-G 2G 5.00ha 1in2 102m 34m 3458m* 0.60m 0.20m 0.80m 2075m* 649m° 2724m* 10.2m 34.0m 1.0m 25.0m 0.11m 0.3m
BASIN Sum. Table
P:\01 Other Offices\Springfield\510357 Kalfresh\01\01 - DESIGN PHASE\_Calcs\510357 Kalfresh - RUSLE & Sediment Device Sizing_V1.xIsx 17/02/2020
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