Best Practice Erosion And Sediment Control
Model Code of Practice - General Works


Erosion and Sediment Control Model Code of Practice

(General Works)

Compliance with a given Performance Criterion can only be achieved by:

(i) complying with the Acceptable Solution; or

(ii) formulating an alternative solution which complies with the Performance Criterion, or is shown to be at least equivalent to the acceptable solutions; or

(iii) a combination of (i) and (ii).

Unless otherwise indicated, all outcomes listed within the Acceptable Solution must be satisfied in order to comply with the Acceptable Solution.

Attachment A forms part of this Code.  The Attachment provides essential information and requirements not otherwise provided within the Code.

If the scheduled works incorporate building activities, then a relevant building site model Code of Practice shall apply.

If the scheduled works incorporate instream soil disturbances, then a relevant instream works model Code of Practice shall apply.

In the event of a conflict over the desired outcome of a Performance Criterion or an Acceptable Solution, then the outcome shall be that which best achieves the objective of the Code, that being:

To protect the environment while allowing for development that improves the total quality of life, both now and in the future, in a way that maintains the ecological processes on which life depends.
To achieve this objective a person must not carry out any activity that causes, or is likely to cause, environmental harm unless the person takes all reasonable and practicable measures to prevent or minimise the harm.

In assessing all reasonable and practicable measures, appropriate consideration must be given to:

(i) the nature of the potential harm; and

(ii) the sensitivity of the receiving environment; and

(iii) the current state of technical knowledge for the activity; and

(iv) the likelihood of successful application of the various measures that might be undertaken; and

(v) the financial implications of the various measures relative to the type of activity.

The various recommendations presented in this guideline are an indication of what may be considered reasonable and practicable for the construction industry.

This model Code of Practice does not provide all the information necessary to adequately control soil erosion and sediment runoff in all situations.  Users of the Code should always make their own site-specific evaluation, testing and design, and refer to their own advisers and consultants as appropriate.

Specifically, the adoption of this model Code of Practice will not necessarily guarantee:

(i) compliance with any statutory obligations;

(ii) avoidance of all environmental harm or nuisance.

DEVELOPMENT PLANNING AND DESIGN

Performance Criteria
Acceptable Solution

P1
Adequate data is obtained to allow appropriate site planning and design.
A1


(a) The extent and complexity of data collection is commensurate with the potential environmental risk, and the extent and complexity of the proposed soil disturbance.

(b) Potential site constraints and zones of high or extreme erosion hazard are identified early in the planning phase.

(c) A Conceptual Erosion and Sediment Control Plan is prepared if the construction activities are deemed to represent a high to extreme erosion hazard.

P2
The design and layout of the development does not cause unnecessary soil disturbance.
A2
(a) The development is appropriately integrated into the existing site conditions, including the existing topography, such that the need for extensive land reshaping and surface modifications is minimised.

(b) Wherever reasonable and practicable, “cut and fill” and “slab-on-ground” construction practices are not employed on land slopes equal to, or steeper than 20%.

(c) The design, staging, and layout of the development do not cause unnecessary soil disturbance if an alternative design, staging or layout (which reduces the potential environmental harm) is available that achieves the same or equivalent project outcomes at a reasonable cost.

P3
The design and layout of the development minimise the risk of environmental harm occurring during the construction phase.
A3
(a) Potential high-risk construction activities are identified during development planning.

(b) Essential ESC control measures are appropriately integrated into the project’s planning, design and financial analysis.

(c) Adequate space is provided for the construction and maintenance of essential ESC measures.

(d) The development layout avoids the placement of critical structures or buildings within the region of the lowest land elevation within any sub-catchment if such a structure would prevent the construction and effective operation of essential ESC measures throughout the construction period.

(e) The development’s design and layout do not cause unnecessary delays to the initiation and satisfactory completion of site stabilisation and final rehabilitation activities.

P4
The design and layout of the development minimise the risk of environmental harm occurring during the operational phase of the development.
A4
(a) The development is designed to appropriate drainage standards (permanent drainage works).

(b) Ongoing erosion problems at the inlet and outlet of permanent drainage systems (pipes or channels) are minimised.

(c) The development incorporates current best practice stormwater quality controls for the operational phase of the development.

(d) The development design and layout appropriately recognises and integrates identified site constraints.

(e) To the maximum degree reasonable and practicable, disturbance to deep-rooted vegetation on slopes susceptible to mass movement is minimised, if not totally avoided.

P5
The design and layout of the development minimise the risk of environmental harm to downstream waterways.
A5
(a) All reasonable and practicable measures are taken to minimise changes to the natural water cycle (including volume, frequency, duration and velocity of stormwater runoff) during the operational phase of the development.

(b) The number of temporary and permanent watercourses crossing is reduced to the minimum necessary.

CONSTRUCTION PLANNING

Performance Criteria
Acceptable Solution

P6
Adequate site data is obtained to allow appropriate construction planning.
A6
(a) Zones of high to extreme erosion hazard are identified prior to construction planning.

(b) The extent and complexity of site data, including soil mapping, is commensurate with the potential environmental risk, and the extent and complexity of the soil disturbance.

P7
Construction planning aims to minimise the risk of environmental harm occurring during the construction phase.
A7
(a) Development of the Erosion and Sediment Control Plan is an integral part of construction planning.

(b) High-risk construction activities are identified during construction planning.

(c) High-risk construction activities and disturbances of high to extreme erosion hazard areas are minimised, if no totally avoided, especially during periods of high to extreme erosion potential.

(d) All reasonable and practicable measures are taken to design/plan the construction layout, programming, staging and methodology to minimise environmental risks associated with high-risk construction activities.

(e) Construction planning minimises the duration that any and all areas of soil will be exposed to the erosive effects of wind, rain and flowing water, in part through the progressive and prompt stabilisation of disturbed areas.

(f) Construction site layout, methodology, staging and programming do not cause unnecessary environmental harm if an alternative layout, methodology, staging or program (which reduces unnecessary soil disturbance and/or potential environmental harm) is available that achieves the same or equivalent project outcomes at a reasonable cost.

(g) On sites with a soil disturbance greater than 2500m2, a Water Quality Monitoring Program, and Site Stabilisation Plan, Landscape Plan, and/or Vegetation Management Plan is prepared and approved by the relevant regulatory authority prior to site establishment.



P8
Construction planning aims to minimise the risk of environmental harm to downstream waterways.
A8
(a) To the maximum degree reasonable and practicable, instream disturbances are programmed to occur during the least erosive and environmentally damaging periods of the year.

(b) The number of temporary watercourse crossings is minimised.

EROSION AND SEDIMENT CONTROL PLAN (ESCP)

Performance Criteria
Acceptable Solution

P9
An Erosion and Sediment Control Plan (ESCP) is prepared prior to site disturbance that provides sufficient information to achieve the required environmental protection.
A9
(a) The design standard of drainage, erosion and sediment controls comply with the requirements of the relevant regulatory authority, or where such a standard does not exist, are designed in accordance with current best practice.

(b) As a minimum, the ESC design standard applied to a site at any given instant is commensurate with the degree of environmental risk, and the type, cost, and scope of the proposed works.

(c) The level of information and detail supplied in the ESCP is commensurate with the potential environmental risk and the complexity of the proposed works; and of sufficient clarity to allow on-site personnel to appropriately implement the plan.

P10
The ESCP is prepared by, or under the supervision of, suitably qualified and experienced personnel.
A10
(a) The qualifications and experience of the personnel preparing and/or supervising the preparation of the ESCP is commensurate with the potential environmental risk, and the extent and complexity of the soil disturbance.

(b) The design of each sediment basin is signed off by a suitably qualified and experienced professional.

(c) On sites with a soil disturbance greater than 2500m2, the ESCP is signed off by a suitably qualified and experienced professional.

(d) On sites with a soil disturbance greater than one (1) hectare, or where the ESCP incorporates a sediment basin, the ESCP is signed off by an engineer experienced in hydrology and hydraulics.

(e) Where the ESCP incorporates a sediment basin with a constructed earth embankment with a height greater than one (1) metre, the ESCP is signed off by an appropriate geotechnical specialist.

P11
The ESCP is appropriate for the site conditions and the potential environmental risk.
A11
(a) The extent and complexity of data collected prior to finalisation of the ESCP is commensurate with the potential environmental risk, and the extent and complexity of the soil disturbance.

(b) In preparation of the ESCP, priority is given to the prevention, or at least the minimisation, of soil erosion, rather than just the trapping of displaced sediment.

(c) The stormwater drainage requirements of the construction phase are appropriately integrated into the ESCP through the use of best-practice drainage control measures and design standards.

P12
The ESCP remains relevant, at all times, to the current site conditions.
A12
(a) The ESCP remains both effective and flexible, and is based on anticipated soil, weather, and construction conditions (as may vary from time to time).

(b) The ESCP is appropriately amended if the implemented works fail to achieve the “objective” of the ESCP, the required performance standard, or the State’s environmental protection requirements.

(c) Once the works commence, a revised ESCP is prepared should the works not be completed within twelve (12) months, with further reviews undertaken thereafter at half-yearly intervals.

(d) All amended ESCPs are prepared by, or under the supervision of, suitably qualified and experienced personnel.

P13
Potential harm to wildlife as a result of ESC measures is minimised.
A13
Synthetic (plastic) reinforced fabrics are not specified within, or adjacent to, bushland areas, riparian zones and watercourses if such materials are likely to cause harm to wildlife or wildlife habitats.

SITE ESTABLISHMENT

Performance Criteria
Acceptable Solution

P14
Site personnel are provided with all necessary information prior to site establishment.
A14
(a) The Development Approval Conditions, Development Permit, Erosion and Sediment Control Plan, Monitoring and Maintenance Program, Landscape and/or Site Rehabilitation Plan, and any other document required for the management of soil erosion and sediment control, are provided to the principal contractor prior to the commencement of land disturbing activities.

(b) On sites with a soil disturbance greater than one (1) hectare, a Vegetation Management Plan, and procedures for conducting a site shutdown (whether programmed or unprogrammed), are provided to the principal contractor prior to the commencement of land disturbing activities.

P15
Appropriate personnel are engaged to implement and monitor all necessary ESC measures prior to commencement of site disturbance.
A15
(a) Prior to the commencement of any construction activities or soil disturbance, appropriately trained and experienced personnel are engaged to undertake regular ESC audits of the site.

(b) Prior to commencement of site works, a “chain of command” in relation to the implementation, modification, and maintenance of Erosion and Sediment Control measures is established.

P16
Site establishment does not cause unnecessary soil disturbance or environmental harm.
A16
(a) No land-disturbing activities occur on the site until all perimeter ESC measures, sediment traps, and associated temporary drainage controls, have been constructed in accordance with the ESCP and best practice erosion and sediment control.

(b) All site office facilities and operational activities are located such that all effluent, including wash-down water, can be totally contained and treated within the site.

(c) Adequate waste collection areas/bins are provided on-site and maintained such that environmental harm is minimised.

P17
Site access is appropriately managed to minimise the risk of environmental harm.
A17
(a) Authorised site access is confined to the minimum practicable number of locations.

(b) Access onto the site, where authorised or unauthorised, is appropriately managed to minimise the risk of sediment being tracked onto adjoining sealed roadways.

(c) All reasonable and practicable measures are taken to ensure stormwater runoff from access roads and stabilised entry/exit systems, drains to an appropriate sediment control device.

SITE MANAGEMENT

Performance Criteria
Acceptable Solution

P18
The work site is managed such that environmental harm is minimised.
A18
(a) No land-disturbing activities are undertaken prior to appropriate consideration being given to erosion and sediment control issues.

(b) All works subject to an Erosion and Sediment Control Plan (ESCP) are carried out in accordance with the ESCP (as amended from time to time) unless circumstances arise where compliance with the ESCP would increase the potential for environmental harm as assessed by a recognised authority.

(c) All ESC measures are installed, operated and maintained in accordance with current best management practice.

(d) Land-disturbing activities are undertaken in such a manner that allows all reasonable and practicable measures to be undertaken to:

(i) allow stormwater to pass through the site in a controlled manner and at non-erosive flow velocities; and

(ii) minimise soil erosion resulting from wind, rain and flowing water; and

(iii) minimise the duration that disturbed soils are exposed to the erosive forces of wind, rain and flowing water; and

(iv) prevent, or at least minimise, environmental harm (including public nuisance and safety issues) resulting from work-related soil erosion and sediment runoff.

(e) Site spoil is lawfully disposed of in a manner that does not result in ongoing soil erosion or environmental harm.

P19
Those responsible for erosion and sediment control are appropriately trained and equipped.
A19
Site managers and/or the nominated responsible ESC personnel achieve and maintain a good working knowledge of the correct installation and operational procedures of all ESC measures used on the site.

P20
Disturbance to ESC measures by on-site personnel is minimised.
A20
(a) On-site personnel are appropriately instructed and educated as to the purpose and operation of adopted drainage, erosion and sediment control (ESC) measures, and the need to maintain such measures in proper working order at all times.

(b) Unnecessary disturbance to ESC measures by on-site personnel, sub-contractors and construction traffic (including site management and material delivery vehicles) is minimised.

P21
The adopted ESC measures remain relevant at all times to the current site conditions.
A21
(a) Performance of the site’s ESC measures is monitored in accordance with the site’s Monitoring and Maintenance Program.

(b) The adopted erosion and sediment control measures are appropriately amended if site conditions significantly change, or are expected to significantly change, from those conditions assumed during development of the ESCP.

(c) The adopted erosion and sediment control measures are appropriately amended if the implemented works fail to achieve the “objective” of the ESCP, or the required performance standard, or the State’s environmental protection requirements, or unacceptable environmental harm is occurring or is likely to occur.

(d) In circumstances where addition or alternative erosion and sediment control measures are required on a site, and a revised ESCP needs to be prepared, then only those works necessary to minimise environmental harm are conducted prior to preparation of the revised ESCP.

P22
The work site is appropriately prepared for imminent construction activities and weather conditions.
A22
(a) Adequate supplies of drainage, erosion and sediment control, and relevant pollution clean-up materials, are retained on-site during the construction period.

(b) Appropriate short-term drainage control measures (e.g. flow diversion around recently opened trenches and excavations) are installed and operational prior to impending storms.

(c) A minimum stockpile of flocculating agents are securely stored on-site to provide for at least three complete treatments of all chemically treated sediment traps.

P23
Land disturbing activities do not cause unnecessary soil disturbance.
A23
(a) Land-disturbing activities do not cause unnecessary soil disturbance if an alternative construction process (that reduces potential environmental harm) is available that achieves the same or equivalent project outcomes at a reasonable cost.

(b) The extent of unnecessary soil disturbance, including disturbances outside the designated work area, is minimised.

P24
Damage to retained or protected vegetation is minimised.
A24
(a) Prior to the commencement of land disturbing activities within any given area, all protected vegetation and significant areas of retained vegetation within that area, are appropriately identified to minimise the risk of disturbance to such areas.

(b) No damage is allowed to occur to roots, trunk or branches of “retained” vegetation, unless under the direction of an appropriate Vegetation Management Plan.

P25
Adopted work practices minimise the release of pollutants into receiving waters.
A25
(a) Emergency and pollution control procedures are commensurate with the site conditions, local environmental values, and the type, cost, scope and complexity of the works.

(b) All liquid chemicals, including petroleum products, that could potentially be washed or discharged from the site in association with sediment, are stored and handled on-site in accordance with relevant standards such as AS1940.

(c) Cement-laden runoff, concrete waste, and chemical products (including petroleum and oil-based products), are managed on-site in accordance with current best management practice.

(d) Brick-, tile- and masonry-cutting activities are carried out in accordance with current best management practice.

(e) Washing of tools and painting equipment is carried out in accordance with current best management practice.

(f) Newly sealed hard-stand areas (e.g. roads, driveways and car parks) are swept thoroughly as soon as practicable after surfacing to minimise the risk of components of the surfacing compound (e.g. bitumen and gravel) entering stormwater drains.

(g) All pollutants washed or blown from the site are collected and secured as soon as practicable.

P26
The application of liquid or chemical-based dust suppression measures does not cause an environmental hazard.
A26
(a) The application of dust suppression measures complies with State approved environmental controls and manufacturer’s instructions (whichever is the most restrictive or environmentally conservative).

(b) Vegetation watering and dust suppression activities are conducted in a manner that ensures sediment-laden runoff from such activities does not create a traffic or safety hazard.

P27
Environmental harm, safety issues, and nuisance or damage to public and private property resulting from off-site sediment deposits, material spills, and/or the adopted ESC measures is minimised.
A27
(a) Sediment and other material originating from the work area, or as a result of the transportation of materials to or from the work area, that collects on sealed roads, or within gutters, drains or waterways outside the immediate work area, is removed:

(i) immediately if rain is occurring or imminent; or 

(ii) immediately if considered a safety hazard; or

(iii) if items (i) or (ii) do not apply, as soon as practicable, but before completion of the day’s work.

(b) Washing/flushing of sealed surfaces only occurs where sweeping has failed to remove sufficient sediment, and there is a compelling need to remove the remaining sediment (e.g. for safety reasons).

(c) Sediment deposits that cause nuisance to, or adversely affect the use or value of, neighbouring properties are removed and the area rehabilitated as soon as practicable.

(d) The adopted ESC measures do not adversely affect drainage or flooding conditions within neighbouring properties.

P28
Potential safety risks to site workers and the public as a result of ESC measures are minimised.
A28
(a) Operational safety issues (public and site personnel) are given appropriate consideration during the installation, operation, maintenance and removal of ESC measures.

(b) Publicly accessible sediment basins are fenced (i.e. exclusion fencing) where there is considered to be an unacceptable safety risk.

P29
Potential harm to wildlife as a result of ESC measures is minimised.
A29
(a) Disturbance to wildlife habitats is limited to the minimum necessary to complete the approved works.

(b) Large sediment traps allow appropriate egress of wildlife where such wildlife could enter the trap.

(c) Synthetic (plastic) reinforced fabrics are not placed within, or adjacent to, bushland areas, riparian zones, and watercourses if such materials are likely to cause harm to wildlife or wildlife habitats.

P30
Disturbance to natural watercourses is minimised.
A30
(a) Instream works are conducted in accordance with an approved Code of Practice for instream works.

(b) No instream land-disturbing activities are undertaken prior to development of a Vegetation Management Plan.

(c) Disturbance to natural watercourses (including bed and bank vegetation) and their associated riparian zones is limited to the minimum necessary to complete the approved works.

(d) The number, location, type, and size of temporary watercourse crossing are such that the overall adverse impact on the environment is minimised.

(e) All temporary watercourse crossings, including their approach roads, employ appropriate drainage, erosion and sediment controls to minimise sediment inflow into the watercourse.

P31
Site shutdowns are conducted in a manner that minimises potential environmental harm.
A31
(a) Procedures for initiating a site shutdown incorporate appropriate revegetation of all soil disturbances unless otherwise stipulated within an approved site management plan.

(b) Revegetation procedures associated with a programmed site shutdown commence at least 30 days prior to the nominated shutdown time.

(c) Adopted site stabilisation measures do not rely upon the longevity of non-vegetated erosion control blankets and short-term soil binders.

LAND CLEARING

Performance Criteria
Acceptable Solution

P32
Potential environmental harm resulting from land clearing is minimised.
A32
(a) All land clearing is conducted in accordance with State and local government Vegetation Protection and/or Preservation requirements and/or policies.

(b) On sites with a soil disturbance greater than one (1) hectare, no land clearing is undertaken prior to approval of a Vegetation Management Plan.

(c) Limits on the extent and duration of soil disturbance are commensurate with the potential erosion risk and/or erosion hazard.

(d) Compliance with Performance Criterion P24.

P33
Land clearing is limited to the minimum necessary.
A33
(a) Land clearing does not cause unnecessary soil disturbance if an alternative process (which reduces the potential environmental harm) is available that achieves the same or equivalent project outcomes at a reasonable cost.

(b) Land clearing at any given time during periods of potential soil erosion is restricted to only those areas required for the current stage of works.

(c) Wherever reasonable and practicable, land clearing is limited to 5m from the edge of proposed constructed works, 2m of essential construction traffic routes, and a total of 10m width for construction access.

P34
Soil erosion during and following land clearing is minimised.
A34
(a) Land clearing within any sub-area is delayed as long as reasonable and practicable.

(b) Land clearing and site rehabilitation are staged to minimise the extent and duration that any and all areas of soil are exposed to the erosive effects of wind, rain and flowing water.

(c) If tree clearing is required well in advance of future earthworks, then tree clearing methods that will minimise potential soil erosion are employed, especially in areas of high to extreme erosion risk.

P35
Sediment releases to receiving water (within or outside the site) are minimised during land clearing operations.
A35
(a) No land clearing is undertaken unless preceded or accompanied by the installation of adequate drainage and sediment control measures.

(b) No part of a sediment basin catchment area is grubbed of vegetation, or stripped of topsoil, until the basin is constructed and fully operational.

SOIL AND STOCKPILE MANAGEMENT

Performance Criteria
Acceptable Solution

P36
The “soil structure” of soils that are to be revegetated is not unnecessarily damaged.
A36
Soils that are to be revegetated are not unnecessarily disturbed when they are either too wet, or too dry.

P37
Maximum benefit is obtained from existing topsoil.
A37
(a) The topsoil is managed (i.e. stripped, treated, stockpiled and reused) in accordance with the recommendations of an approved Vegetation Management Plan or similar.

OR

(b) Topsoil is stripped, stockpiled, placed, and where necessary treated, in accordance with current best practice.

AND

(c) Topsoil originating from the site is respread as the topsoil to maximise erosion control and revegetation, except where it has been assessed that such soil will not improve erosion control and/or revegetation on the site.

P38
Environmental harm caused by the temporary stockpiling of erodible material is minimised.
A38
Stockpiles of erodible material are:

(i) located fully within the relevant property;

(ii) appropriately protected from wind, rain and excessive surface flows in accordance with current best practice; and

(iii) located at least 2m from hazardous areas, retained vegetation, and overland flow paths; and

(iv) located up-slope of an appropriate sediment control system.

P39
Exposed dispersive soils are managed such that the risk of ongoing soil erosion is minimised.
A39
Construction details for drainage systems and bank stabilisation works within dispersive soil areas clearly demonstrate how these soils will be managed to prevent future erosion problems.

P40
Exposed potential acid sulfate soils are appropriately managed.
A40
(a) If acid sulfate soils conditions exist on site, then appropriate warnings are placed on the ESCP.

(b) All exposed actual or potential acid sulfate soils are managed in accordance with current best practice.

(c) On-site personnel involved in the disturbance of actual or potential acid sulfate soils are appropriately trained and/or supervised.

DRAINAGE CONTROL

Performance Criteria
Acceptable Solution

P41
Temporary drainage control measures are designed, constructed and maintained to an appropriate standard.
A41
(a) The standard of drainage control complies with the requirements of the relevant regulatory authority, or where such a standard does not exist, drainage controls are designed in accordance with current best practice.

(b) Stormwater drainage during each stage of earth works is managed in accordance with the appropriate ESCP or Construction Drainage Plan (as amended from time to time).

(c) All drainage channels, whether temporary or permanent, are constructed and maintained (at all times) with sufficient size, gradient and surface conditions to maintain their required hydraulic capacity.

(d) The adopted drainage control measures remain relevant, at all times, to the current and imminent site conditions.

P42
Stormwater movement through the site is appropriately managed to minimise soil erosion.
A42
(a) If the drainage area up-slope of a soil disturbance exceeds 1500m2, and the average monthly rainfall exceeds 45mm, all stormwater discharged from this area (up to the design storm) is diverted around or through the soil disturbance in a manner that minimises soil erosion.

(b) Appropriate drainage controls are installed above an exposed earth batter to minimise soil erosion on the batter.

(c) The spacing of cross-slope drainage systems down long exposed, non-vegetated or recently seeded slopes, does not exceed that standard set by the relevant regulatory authority, or in the absence of such standard, are designed in accordance with current best practice.

(d) Flow velocities within drainage channels and at the entrance and exit of all drainage structures (including chutes, slope drains, and spillways) are controlled in such a manner that prevents soil erosion during all discharges up to the relevant design discharge.

P43
Stormwater movement through the site is appropriately managed to minimise environmental harm.
A43
(a) All temporary and permanent drainage systems are installed as soon a practicable.

(b) “Clean” water is diverted around sediment traps in a manner that maximises the sediment trapping efficiency of the sediment trap.

(c) All reasonable and practicable measures are taken to ensure stormwater runoff entering an area of soil disturbance is diverted around or through that area in a manner that minimises soil erosion and contamination of that water for all discharges up to the specified design discharge.

(d) Adequate drainage controls (e.g. cross drainage systems and/or longitudinal drainage) are applied to all unsealed roads and tracks to minimise erosion on, and sediment runoff from, such surfaces.

(e) All reasonable and practicable measures are taken to ensure sediment-laden runoff from access roads and stabilised entry/exit systems drains to an appropriate sediment control device.

(f) All reasonable and practicable measures are taken to divert stormwater around excavations and trenches.

P44
Stormwater movement through the site is appropriately managed to minimise site wetness within active work areas.
A44
(a) Roof water does not unreasonably increase soil wetness within work areas.

(b) Roof water drainage systems are installed prior to placement of the roof.

(c) Roof water drainage systems are connected to an approved stormwater drainage system immediately after placement of the roof.

P45
Stormwater entering into, or discharged from, the site is appropriately managed to minimise flooding, damage and nuisance to neighbouring properties.
A45
(a) All waters discharged during the construction phase are discharged onto stable land, in a non-erosive manner, and at a legal point of discharge.

(b) All drainage channels up-slope of neighbouring properties are constructed and maintained with sufficient size, gradient and surface conditions to maintain the required hydraulic capacity.

(c) Stormwater is not unlawfully diverted into neighbouring properties.

EROSION CONTROL

Performance Criteria
Acceptable Solution

P46
Erosion control measures are designed, installed and maintained to an appropriate standard.
A46
(a) The standard of erosion control complies with the requirements of the relevant regulatory authority, or where such a standard does not exist, erosion controls are designed in accordance with current best practice.

(b) As a minimum, the type and degree of erosion control are commensurate with the expected site conditions, soil type, potential environmental risk, and the type, cost, and scope of the works.

(c) The adopted erosion control measures remain relevant, at all times, to the current and imminent site conditions.

P47
The control of soil erosion is given appropriate priority.
A47
(a) Wherever reasonable and practicable, priority is given to the prevention, or at least minimisation, of soil erosion, rather than allowing soil erosion to occur and trying to trap the resulting sediment.

(b) The existence of best practice sediment control measures within a given sub-catchment does not diminish the need for the application of best-practice erosion control measures.

P48
Soil erosion is minimised.
A48
(a) Appropriate erosion control measures are incorporated into all stages of a development, including each phase of earthworks.

(b) Site activities are carried out in a manner that minimises the duration that any and all disturbed soil surfaces are exposed to the erosive forces of wind, rain and flowing water.

(c) Erosion control measures are applied to exposed soils as soon as practicable after earthworks have been completed within each sub-area.

(d) The application of necessary erosion control measures is not unnecessarily delayed for the purpose of coordinating such activities with final site rehabilitation/revegetation.

(e) Appropriate drainage and erosion control measures are implemented and maintained around the site office area and on temporary access roads to minimise raindrop impact erosion and the generation of mud.

P49
Soil erosion resulting from rainfall is minimised.
A49
(a) Soil disturbing activities are programmed to minimise soil exposure during periods when:

(i) the monthly rainfall erosivity is expected to exceed 1500, or

(ii) the monthly rainfall is expected to exceed 225mm.

(b) Existing ground covers are protected from damage and retained as long as practicable.

(c) Exposed dispersible soils are either treated or covered with a layer of non-dispersible soil before being covered with vegetation, mulch or erosion control blankets.

P50
Soil erosion resulting from surface water flow is minimised.
A50
Service trenches are backfilled, compacted and rehabilitated in a manner that prevents undesirable water flow and soil erosion along the trench.

P51
Soil erosion resulting from wind erosion is minimised.
A51
(a) Erosion control measures used to control wind erosion are commensurate with soil exposure and the expected wind conditions in terms of speed and direction.

(b) Stockpiles of erodible material are covered during periods of strong wind or when strong winds are imminent.

SEDIMENT CONTROL

Performance Criteria
Acceptable Solution

P52
Sediment control measures are designed, installed, operated and maintained to an appropriate standard.
A52
(a) The standard of sediment control complies with the requirements of the relevant regulatory authority, or where such a standard does not exist, sediment controls are designed in accordance with current best practice.

(b) As a minimum, the type and degree of sediment controls are commensurate with the site conditions, soil type, potential environmental risk, and the type, cost, and scope of the works.

(c) No sub-catchment relies solely on “supplementary” sediment traps unless site conditions prevent the use of other more appropriate sediment control systems.

(d) As-Constructed plans are prepared for all constructed sediment basins and associated emergency spillways.

(e) The adopted sediment control measures remain relevant at all times to the current and imminent site conditions.

P53
The on-site retention of sediment is maximised.
A53
(a) All reasonable and practicable measures are taken to prevent, or at least minimise, the release of sediment from the site, or into water where it is likely to cause environmental harm.

(b) Appropriate sediment controls are installed and made operational before any up-slope soil disturbance occurs.

(c) All sediment-laden runoff from the site is directed to an appropriate sediment control device in accordance with the required treatment standard.

(d) The site’s sediment control standard does not rely on operation of off-site sediment control systems.

(e) Optimum benefit is made of every opportunity to trap sediment within the work site.

(f) Sediment is trapped as close to its source as possible.

(g) Appropriate sediment control measures are applied to all temporary building and construction works, including the site office, car park, stockpile areas and watercourse crossings.

(h) Sediment traps are designed, constructed, maintained and operated to collect and retain sediment.

(i) All Type F and Type D sediment basins are maintained at a minimum achievable water level between rainfall events.

P54
Sediment displaced off-site by vehicular traffic is minimised.
A54
(a) Number of site entry/exit points is limited to the minimum practical number.

(b) Site entry/exit points are appropriately designed and stabilised to minimise sediment being washed off the site by stormwater and/or being transported off the site by vehicles.

(c) All reasonable and practicable measures are taken to ensure sediment-laden stormwater runoff from access roads and stabilised entry/exit systems drains to an appropriate sediment control device.

P55
Sediment-related environmental harm resulting from de-watering activities is minimised.
A55
(a) Flow diversion barriers, or other appropriate systems, are used to minimise the quantity of watering entering excavations and trenches.

(b) All sediment control measures implemented for the control of sediment-laden discharge from de-watering activities are designed to satisfy, as a minimum, current best practice discharge standards.

(c) As a minimum, the type and degree of sediment controls utilised during de-watering operations are commensurate with the site conditions, soil type, potential environmental risk, and the type, cost, and scope of the works.

P56
Sediment control measures are located within the property boundary.
A56
All sediment control measures are located within the property boundary, unless:

(i) it is that portion of the entry/exit pad located between the property boundary and the sealed road; or

(ii) the sediment control measure is required to collect sediment wash-off from building works located along the property boundary; and

(iii) approval has been obtained from the relevant regulatory authority and the relevant landowner or asset manager.

SITE STABILISATION AND REHABILITATION

Performance Criteria
Acceptable Solution

P57
Site rehabilitation, including site revegetation, is designed, installed and maintained to an appropriate standard.
A57
(a) The standard of site rehabilitation complies with the requirements of the relevant regulatory authority or, where such a standard does not exist, complies with current best practice.

(b) As a minimum, the type and degree of site rehabilitation is commensurate with the expected site conditions, soil type, potential environmental risk, and the type, cost and scope of the works.

(c) Site rehabilitation, including site revegetation, remains, at all times during the construction and specified maintenance period, relevant to the current and imminent site conditions.

P58
Adequate site data is obtained to allow the appropriate design of site rehabilitation measures.
A58
All necessary site data, including soil data, is obtained to appropriately plan, design, implement and maintain site revegetation and stabilisation.

P59
Site rehabilitation methods and procedures minimise the risk of environmental harm.
A59
(a) Site revegetation, excluding temporary revegetation conducted for purposes of erosion control, is conducted in accordance with a Site Stabilisation Plan, Landscape Plan, Revegetation Plan, or Vegetation Management Plan, where such a plan exists.

(b) Disturbed soil surfaces are appropriately stabilised to minimise the risk of short-term soil erosion.

(c) Site stabilisation and/or revegetation are commenced as soon as practicable after earthworks are completed within any given manageable drainage area.

(d) The Construction Schedule and/or ESC Installation Sequence clearly indicates the staging of site stabilisation and revegetation measures.

(e) All temporary ESC measures are removed and the land rehabilitated as soon as practicable after they are no longer needed.

P60
Optimum soil conditions are achieved prior to revegetation.
A60
(a) Soil surfaces that are to be vegetated, are left in an appropriate roughened state, and an appropriate physical and chemical condition, to encourage rapid revegetation.

(b) Required adjusts to the soil condition are made prior to seeding/planting.

P61
Site rehabilitation methods, procedures, and outcomes are compatible with site conditions and local environmental values.
A61
(a) The qualifications and experience of the personnel preparing and/or supervising the preparation of any Site Stabilisation Plan, Vegetation Management Plan, or similar, are commensurate with the potential environmental risk, and the extent and complexity of the works.

(b) Plant selection and landscape design are compatible with identified environmental values.

SITE INSPECTION AND MONITORING

Performance Criteria
Acceptable Solution

P62
A Monitoring and Maintenance Program is prepared by, or under the supervision of, suitably qualified and experienced personnel.


A62
The qualifications and experience of the personnel preparing and/or supervising the preparation of the Monitoring and Maintenance Program is commensurate with the potential environmental risk, and the extent and complexity of the works.

P63
The performance of the site’s drainage, erosion and sediment control measures is regularly monitored.
A63
(a) The extent and complexity of site monitoring (including water quality monitoring) is commensurate with the potential environmental risk, and the extent and complexity of the works.

(b) A record is maintained of the site’s compliance and non-compliance with erosion and sediment control approval requirements.

(c) All site monitoring data including environmental incidents, rainfall records, dates of water quality testing, testing results, and records of controlled water releases for the site, are kept in an on-site register.

P64
The site’s drainage, erosion and sediment control measures remain relevant at all times to the current site conditions.
A64
All ESC measures are inspected by site personnel:

(i) at least daily (when work is occurring on-site);

(ii) at least weekly (when work is not occurring on-site);

(iii) within 24-hours of expected rainfall; and

(iv) within 18-hours of a rainfall event of sufficient intensity and duration to cause runoff on the site.

SITE MAINTENANCE

Performance Criteria
Acceptable Solution

P65
All ESC measures are maintained in proper working order at all times during their required operational life.
A65
(a) All ESC measures are maintained in proper working order for the duration of the period in which their operation is required in order to satisfy the required treatment standard, and/or the objective of the ESCP.

(b) All sediment control measures are maintained in accordance with the requirements of the relevant regulatory authority, or where such a standard does not exist, in accordance with current best practice.

(c) As a minimum, the maintenance of all ESC measures is commensurate with the expected site conditions, and potential environmental risk.

(d) Suitable access is provided to allow the proper installation and maintenance of sediment traps.

(e) The ESCP clearly indicates what degree of site stabilisation is required prior to the decommissioning of any ESC measure.



P66
The maintenance of ESC measures does not increase the risk of soil erosion.
A66
(a) Excess vegetation cleared for the purpose of restoring the hydraulic capacity of open drains is selectively cut and trimmed so as to leave a short, dense, live ground cover with a grass length no shorter than 50mm.

(b) Maintenance mowing is done in a manner that does not damage the profile of formed, soft edges, such as the crest of earth embankments.

P67
The maintenance of ESC measures does not cause environmental harm.
A67
All materials removed from ESC devices during maintenance or decommissioning, whether solid or liquid, is lawfully disposed of in a manner that does not cause ongoing soil erosion or environmental harm.

Attachment A 

DEVELOPMENT PLANNING AND DESIGN

The intent of the Development Planning and Design section is to:

· enable erosion and sediment control issues to appropriately influence the planning and design of developments and other land disturbing activities for the purpose of minimising their overall adverse environmental impact;

· enable development planners to recognise that along with consideration of the operational phase of a development, appropriate consideration must be given to how something is to be constructed, and the potential adverse impacts of this construction phase.

Acceptable Solution A1(a)
Data collection may include soil testing, identification of potential site constraints, and development of a Conceptual Erosion and Sediment Control Plan (where such data and/or plans are considered reasonably necessary to enable appropriate site planning and design). Appropriate site planning and design refers to the aim of minimising the potential environmental harm (both during the construction and operational phases) of the development. The extent and complexity of data collection is discussed further in Chapter 3 of IECA (2008).

Sufficient soil data must be obtained on the site to: 

(i) reasonable identify the location of dispersive soils;

(ii) reasonable identify the location of potential acid sulfate soils;

(iii) allow the appropriate selection, design, and specification of ESC measures;

(iv) maximise the erosion control benefits of the proposed site revegetation and stabilisation works.

The “potential environmental risk” relates to the potential of a land-disturbing activity to cause harm, whether material, serious, reversible or irreversible, to an environmental value, including nuisance to a neighbouring property or person. The potential environmental risk is related, in part, to the assessed Erosion Hazard (refer to Appendix F of IECA, 2008).

Acceptable Solution A1(b)
Potential site constraints are discussed within Chapter 3 of IECA (2008), and include:

· limitations of the supply of water;

· problematic soils and soil conditions, including: acid sulfate soils, dispersive or sodic soils, expansive/reactive soils (cracking clays), soils of extreme pH (less than 5.5 or greater than 8.5), soils of low wet-bearing strength, saline soils, toxic soils, and any other soil that could result in ongoing erosion or environmental harm;

· topographic limitations, including: coastal and intertidal areas, drainage problem areas, existing erosion problems, flood prone land, land prone to mass movement, local microclimates, rock outcrops, steep slope, waterways and wetlands.

Problematic soils are discussed in more detail in Section 3.4 and Section C11 of IECA (2008).

Zones of high or extreme erosion hazard may be identified through the application of an appropriate Erosion Hazard Assessment scheme such as those discussed in Chapter 3 and Appendix F of IECA (2008).

Acceptable Solution A1(c)
A Conceptual Erosion and Sediment Control Plan incorporates plan(s) (no larger than 1:1000), that:

(i) identify the likely need for the construction of Sediment Basins on the site;

(ii) identify that adequate space has been made available for the construction and operation of major sediment traps and essential flow diversion systems;

(iii) demonstrate that there is a feasible means of constructing the project while still protecting key environmental values;

(iv) identify problem soil areas including, dispersive soils, acid sulfate soils, and areas of potential mass movement;

(v) identify key environmental features on the site such as protected vegetation.

The preparation of Erosion and Sediment Control Plans (ESCPs), including Conceptual ESCPs is discussed in Chapter 5 of IECA (2008).

Environmental risk, project cost, and safety issues must be given appropriate consideration when determining the development layout and construction process.

Construction activities that are deemed to represent a high to extreme erosion hazard include:

· Any disturbance of high to extreme hazard areas, or a problematic soil that could result in unmanageable soil erosion and/or environmental harm.

· Any construction or building activity, or procedure, that could potentially cause “serious” environmental harm.

· Any soil disturbance that could cause the transformation of significant quantities of potential acid sulfate soils (PASS) into actual acid sulfate soils (AASS), such as to cause “material” or “serious” environmental harm.

Acceptable Solution A2(b)
The development design must aim to minimise, if not totally avoid, disturbance to high or extreme erosion hazard areas, including dispersive soils, acid sulfate soils, and slopes steeper than 20%, wherever reasonable and practicable.

Acceptable Solution A3(a)

Refer to A1(c) for discussion on “high-risk construction activities”.

Acceptable Solution A3(b)
Essential ESC control measures include any drainage, erosion or sediment control measures that are considered critical in regards the protection of environmental values.  Such measures usually include:

· all Type 1 sediment traps, including Sediment Basins;

· all Type 2 sediment traps located within sub-catchments that do not incorporate a Type 1 sediment trap;

· all Type 3 sediment traps located within sub-catchments that do not incorporate a Type 1 or Type 2 sediment trap;

· drainage control measures that allow the diversion of up-slope catchment areas in excess of 2500m2;

· any instream sediment control or flow diversion system.

Acceptable Solution A3(c) & (d)
The most critical issue is ensuring sufficient space is available to construct and maintain all Sediment Basins, including associated settling ponds, embankments and spillways.

Acceptable Solution A3(e)

If erosion control practices are reliant on final site revegetation, then to the maximum degree practicable, such activities must be allowed to occur in close association with the staging of soil disturbance for the purpose of minimising the duration that any and all soil surfaces are exposed to the erosive force of wind, rain and flowing water.

Acceptable Solution A4(a)

Reference is to drainage design standards suitable for the operational phase of developments, not the drainage standards presented within this document, which focuses on the construction phase.

Acceptable Solution A4(b)

Ongoing erosion problems can result from any of the following:

· changes to the volume, duration, frequency, or rate of stormwater runoff;

· excessive (i.e. erosive) flow velocities;

· inappropriate distribution of flow velocities throughout the depth and width of flow discharged from a stormwater drain into a receiving water;

· inappropriate direction of flow discharged from a stormwater drain into a receiving water.

Acceptable Solution A4(d)

Refer to A1(b) for discussion on “site constraints”.

Acceptable Solution A4(e)

The full impact of the removal of deep-rooted vegetation from steep slopes may not be evident for 5 to 10 years, or until such time as the plant root system begins to fail (assuming that the root system remains within the soil profile after removal of the upper portion of the plant).  Planners and designers must appreciate that plants provide many essential roles besides the provision of “scenery”.

Acceptable Solution A5(b)

“Temporary” watercourse crossings referring to those crossings constructed for use only during the construction phase.

CONSTRUCTION PLANNING
The intent of the Construction Planning section is to:

· take all reasonable and practicable measures to actively avoid foreseeable soil erosion problems and associated environmental hazards during the construction phase; and

· to ensure that those involved in construction planning do not assume that the environmental impact of such hazards can be totally resolved (irrespective of the site’s layout, methodology, staging, and programming) through applying best practice erosion and sediment control.

“Construction planning” refers to planning the layout, methodology, staging, and programming (timing and scheduling) of the construction phase.

Acceptable Solution A6(a)

Refer to A1(b) for discussion on “zones of high and extreme erosion hazard”.

Acceptable Solution A6(b)

Refer to A1(a) for discussion on “potential environmental risk”.

Acceptable Solution A7(a)
Ideally, Erosion and Sediment Control Plans (ESCPs) should be developed in close association with construction planning because the needs and limitations of the construction process represent an important component of the ESCP.  In theory, a construction process cannot be finalised without reference to an ESCP, and an ESCP cannot be finalised without knowledge of the construction process.

Acceptable Solution A7(b) & (c)
Refer to A1(c) for discussion on “high-risk construction activities”.

Refer to A1(b) for discussion on “zones of high and extreme erosion hazard”.

Periods of high and extreme erosion potential refers to the variation in the erosion hazard throughout a calender year based on variations in the rainfall erosivity as described in Appendix E of IECA (2008).  Periods of high to extreme erosion potential include:

· periods of high to extreme erosion risk as defined in Section 4.4 of IECA (2008); and

· periods of strong winds sufficient to cause significant dust problems.

Acceptable Solution A7(f)
Reference is made to the extent of unnecessary soil disturbance that can be influenced by the construction planning process. The extent of any unnecessary soil disturbance, including disturbances outside the designated work area, must be minimised in order to minimise the risk of environmental harm.

Minimising the potential environmental harm can be achieved, in part, by scheduling major land disturbances, and disturbances to high and extreme erosion risk areas, for the least erosive periods of the year.

Acceptable Solution A7(g)
Site Stabilisation Plans, Landscape Plans, and/or Vegetation Management Plans must show progressive stabilisation of exposed soil for the purposes of erosion control, including but not limited to, all of the following:

(i) schedule for stabilisation of exposed soil areas; and

(ii) specifications for subsoil and topsoil preparation and application; and

(iii) specification of stabilisation by mulching or other appropriate surface treatment (note, grass seeding without adequate mulching is generally not considered best-practice); and

(iv) details on the type and application rate of any tackifiers to be used in the application of mulches (including hydromulch, Bonded Fibre Matrix, and Compost Blankets).

Water Quality Monitoring Programs must document proposed water quality monitoring, and include:

· location of all instream water quality monitoring stations;

· water quality monitoring, sampling, and analysis procedures and standards.

EROSION AND SEDIMENT CONTROL PLAN (ESCP)
The intent of this section is to ensure Erosion and Sediment Control Plans (ESCPs):

· are appropriate for the site conditions, which may vary from time to time;

· are prepared by, or under the supervision of, suitable personnel;

· are able to achieve the required design standard and environmental protection.

Acceptable Solution A9(a)
Such a clause shall not reduce the responsibility of applying and maintaining, at all times, all necessary sediment control measures in accordance with the sediment control standard.

Acceptable Solution A9(b)
Refer to A1(a) for discussion on “environmental risk”.

It is recognised that the degree of erosion and sediment control is related to the type, cost and scope of works in addition to the environmental risk.  This association is acknowledged within the terms of current best practice erosion and sediment control as defined within this document (2008 conditions).

Acceptable Solution A9(c)
On very minor works, such as regular council maintenance activities, or the installation of minor services, the ESCP may be represented by standard drawings prepared by the principle company/organisation as part of an in-house Code of Practice.  The key intent is to ensure that appropriate consideration is given to erosion and sediment control requirements before works commence.

On sites with a soil disturbance greater than 2500m2, the Erosion and Sediment Control Plan (including supporting documentation and construction specifications) must include:

(i) North point and plan scale.

(ii) Site and easement boundaries and adjoining roadways.

(iii) Construction access points.

(iv) Site office, car park and location of stockpiles.

(v) Proposed construction activities and limits of disturbance.

(vi) Retained vegetation including protected trees.

(vii) General soil information and location of problem soils.

(viii) Location of critical environmental values (where appropriate).

(ix) Existing site contours (unless the provision of these contours adversely impacts the clarity of the ESCP).

(x) Final site contours including locations of cut and fill.

(xi) Construction Drainage Plans for each stage of earthworks, including land contours for that stage of construction, sub-catchment boundaries and location of watercourses.

(xii) General layout and staging of proposed works.

(xiii) Location of all drainage, erosion and sediment control measures.

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

(xv) Construction specifications for adopted ESC measures (as appropriate).

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

(xvii) Site Monitoring and Maintenance Program, including the location of proposed water quality monitoring stations.

(xviii) Technical notes relating to:

· site preparation and land clearing;

· extent, timing and application of erosion control measures;

· temporary ESC measures installed at end of working day;

· temporary ESC measure in case of impending storms, or emergency situations;

· installation sequence for ESC measures;

· site revegetation and rehabilitation requirements;

· application rates (or at least the minimum application rates) for mulching and revegetation measures;

· legend of standard symbols used within the plans.

(xix) Calculation sheets for the sizing of ESC measures.

(xx) A completed Erosion and Sediment Control Plan checklist such as presented in [insert publication].
(xxi) Any other relevant information the Regulatory authority may require to properly assess the ESCP.

Site-specific ESCPs must address all aspects of proposed site disturbance, temporary drainage works, erosion and sediment control measures, installation sequence, and site rehabilitation for the duration of the construction phase, including (where appropriate) the nominated maintenance period.

If the timing of the proposed construction activity is not known during development of the ESCP, and if rainfall erosivity varies significantly throughout the year, then the erosion control specifications placed on the ESCP must specify appropriate erosion control measures for each level of rainfall erosivity.  For example, light mulching may be appropriate during periods of light rainfall, hydromulching during periods of light to moderate rainfall, and Erosion Control Blankets or Bonded Fibre Matrix during those periods of the year when moderate to heavy rainfall is either occurring or expected to occur.

The ESCP must clearly state that no land-disturbing activities shall occur on the site until all associated perimeter ESC measures, including Sediment Basins and temporary drainage controls, have been constructed in accordance with the ESCP and best practice erosion and sediment control procedures.

Sufficient information and detail includes the provision of sufficient long-sections and cross-section of all Type 1 and Type 2 sediment traps (e.g. Sediment Basins) relative to existing and/or final ground levels to allow their construction.

On sites with a soil disturbance greater than one (1) hectare, the Erosion and Sediment Control Plan must include:

· Individual ESCPs for: the “bulk earthworks” phase, “roadworks and drainage” phase and the “practical completion/on-maintenance” phases of construction.  Each phase above must be documented graphically on a dedicated ESCP, or Detail shown on an ESCP, and supported by a clearly documented construction sequence, or ESC installation sequence, which describes the timing of key ESC actions on the site.

· Procedures for the temporary shutdown of the site, whether a planned or unplanned shutdown.

Acceptable Solution A10(b) & (c)
A suitably qualified and experienced professional is defined as a person with:

(i) training and/or qualifications in erosion and sediment control that are recognised by the regulatory authority; and

(ii) professional affiliations with an engineering, environmental engineering, soil science, and/or scientific organisation (e.g. the International Erosion Control Association; Engineers Australia; Environment Institute of Australia and New Zealand; or the Australian Society of Soil Science Inc.); and

(iii) at least 2 years experience in the management of erosion and sediment control which can be verified by an independent third party.

ESCPs for high-risk sites should be reviewed by a suitably qualified and experienced third party reviewer prior to its implementation.

The assessment and categorisation of high-risk sites may be defined by the relevant regulatory authority; otherwise, refer to the discussion in Chapter 3 and Appendix F of IECA (2008).

Acceptable Solution A10(d)
The intent is to ensure the adoption of an appropriate design discharge for sizing the basin and associated emergency spillway, and to ensure the appropriate hydraulic design of the basin’s, including the spillway’s location, sizing and scour protection.

Acceptable Solution A10(e)
The intent is to ensure the appropriate design and construction specification of the embankment with regard to its structural stability.

Acceptable Solution A11(a)
It is sufficient for the extent and complexity of data collection to be determined by a suitably qualified and experienced professional as defined in A10(c) above.

On sites with a soil disturbance greater than one (1) hectare, the site needs to be assessed from a hydrological, hydraulic, vegetation, soils, and geological perspective to determine relevant site constraints that may affect the focus or detail of the ESCP.

Acceptable Solution A11(b)
Typically the drainage standard is based on a specified design storm average recurrence interval (ARI), the erosion standard is based on the expected rainfall erosivity, and the sediment control standard is based on the expected soil loss rate.  Refer to Chapter 4 of IECA (2008) for selection of design standards.

Acceptable Solution A11(c)
On disturbances exceeding 2500m2, Construction Drainage Plans need to be prepared for each stage of earth works.

The intent of Construction Drainage Plans is to show:

· flow entry and exit points;

· areas of sheet flow and path lines of concentrated flow;

· sub-catchment boundaries;

· all permanent and temporary roads;

· all temporary and permanent drainage control measures expected to exist during the given stage of works.

Acceptable Solution A12(a)
The timing and degree of ESC specified in the Erosion and Sediment Control Plan(s) needs to be appropriate for the given soil properties, expected weather conditions, and susceptibility of the receiving waters to environmental harm resulting from sediment-laden runoff.  Current (2008) best practice design standard of the drainage, erosion and sediment control measures are outlined in Chapter 4 of IECA (2008).

Acceptable Solution A12(b)

Additional and/or alternative erosion and sediment control measures must be implemented, and a revised Erosion and Sediment Control Plan (ESCP) must be prepared and submitted to relevant Regulatory authority for approval (where required) in the event that:

(i) site conditions significantly change from those previously anticipated; or

(ii) there is a high probability that serious or material environmental harm might occur as a result of sediment leaving the site; or

(iii) the implemented works fail to achieve the adopted ESC standard, or the State’s environmental protection requirements; or

(iv) site inspections indicate that the implemented works are failing to achieve the “objective” of this ESCP.

Acceptable Solution A12(d)
A suitably qualified and experienced professional is defined in A10(c) above.

Acceptable Solution A13
Synthetic reinforced fabrics include “plastic” reinforced Erosion Control Blankets, Mats and Meshes. 

SITE ESTABLISHMENT
The intent of this section is to ensure that during site establishment:

· on-site personnel are provided with all necessary information to fully comply with all legal requirements, minimise environmental harm, and achieve the objective of the ESCP; and

· land-disturbing activities proceed in a manner consistent with the objective of the ESCP.

Acceptable Solution A14(a)
Supply of such material is relevant only to that material that exists, or is required to exist.

Acceptable Solution A14(b)
A discussion on site shutdown procedures is provided in Section 6.15 of Chapter 6 of IECA (2008).

Acceptable Solution A15(a)
On low-risk sites, ESC audits (including site inspections and water quality monitoring) may be performed by site personnel; however, as the risk of environmental harm increases, the need for third-party site inspections and water quality monitoring increases.

Personnel undertaking ESC audits of a site must, collectively, have the following capabilities:

(i) an understanding of the local environmental values that could potentially be affected by the proposed works; and

(ii) a good working knowledge of the site’s Erosion and Sediment Control (ESC) issues, and potential environmental impacts, that is commensurate with the complexity of the site and the degree of environmental risk; and

(iii) a good working knowledge of current best practice Erosion and Sediment Control measures for the given site conditions and type of works; and

(iv) ability to appropriately monitor, interpret, and report on the site’s ESC performance, including the ability to recognise poor performance and potential ESC problems; and

(v) ability to provide advice and guidance on appropriate measures and procedures to maintain the site at all times in a condition representative of current best practice, and that is reasonably likely to achieve the required ESC standard; and

(vi) a good working knowledge of the correct installation, operational and maintenance procedures for the full range of ESC measures used on the site.

Acceptable Solution A15(b)
The construction industry’s dealing of Work Place Safety issues provides a good model for the development of an appropriate “Chain of Command” for the protection of environmental values.  The aim is to produce a fair, reasonable and practicable approach based on environmental risk.

As in workplace safety, the responsibility of environmental protection, and therefore erosion and sediment control, rests with all site personnel, whether or not the work site is the normal place of work of any and all personnel.  Establishing a “chain of command” does not diminish the responsibility of each and every person to take all reasonable and practicable measures to minimise environmental harm resulting from their actions as per their “environmental duty of care”.

Acceptable Solution A16(a)
The exception to this clause is land disturbance necessary to provide access and allow the installation the initial ESC measures.

In general, initial land-disturbing activities should be limited to the establishment of the site compound, site entry/exit points, temporary drainage controls (including drain stabilisation measures), haul road(s), perimeter sediment controls, and any Sediment Basins/traps required for the first stage of works.

Acceptable Solution A16(b)
“Operational activities” include such things as material stockpiles, storage areas, vehicle maintenance facilities, cleaning stations and concrete waste receptors.

Acceptable Solution A16(c)
“Waste collection areas include litter bins and receptors for waste concrete.

Acceptable Solution A17(b)
Within the limits of what is considered reasonable and practicable, site managers should take appropriate actions (such as fencing) to minimise the potential environmental harm cause by both authorised and unauthorised access onto the site.

Acceptable Solution A17(c)
It is recognised that it may not be practicable for all stormwater runoff from all areas of site entry/exit paths to be directed to a sediment trap; however, such areas must be limited to the minimum practicable.

SITE MANAGEMENT

Acceptable Solution A18(a)
Where appropriate, an Erosion and Sediment Control Plan is prepared and where necessary approved by a relevant regulatory authority, prior to commencing any land-disturbing activities.

Acceptable Solution A18(b)
The potential for environmental harm must be assessed by a recognised expert or authority.

Acceptable Solution A18(c)
Refer to A1(a) for discussion on “potential environmental risk”.

Acceptable Solution A18(d)
Applies to all land-disturbing activities, whether planned or unplanned, and especially to any works that are required to be conducted without an associated Erosion and Sediment Control Plan.

Acceptable Solution A18(d)(iv)
Includes ensuring that the value and use of land/properties adjacent to the development (including roads) are not diminished as a result of work-related soil erosion and sediment runoff.

Acceptable Solution A19
“Responsible ESC personnel” are those persons employed or contracted by the land owner and/or developer as the principal officer(s) responsible for ensuring appropriate application of the planned ESC measures and for the provision of advice in response to unplanned ESC issues.

Acceptable Solution A20(a)
Recommended training requirements are discussed in Section 6.19 of Chapter 6 of IECA (2008).

Acceptable Solution A20(b)
Necessary disturbance to ESC measures would include the short-term removal of an ESC measure to allow the installation of services under the ESC measure, or to allow vehicular or material access.

Performance Criterion P21
Performance Criteria P21 and P22 require work sites to be appropriately prepared for both current and imminent site conditions.  Compliance with these criteria requires ESCPs to be living documents that remain both effective and flexible, and thus are able to appropriately adapt to changing site conditions.

Acceptable Solution A21(b)
A significant change in site conditions includes:

· unseasonable weather conditions;

· exposure of problematic soil conditions not previously anticipated;

· significant change in construction methodology, staging or programming of earthworks and/or site stabilisation activities;

· significant change in the development design or layout;

· an unprogrammed site shutdown.

Performance Criterion P22
Performance Criteria P21 and P22 require work sites to be appropriately prepared for both current and imminent site conditions.  Compliance with these criteria requires ESCPs to be living documents that remain both effective and flexible, and thus are able to appropriately adapt to changing site conditions.

Acceptable Solution A24(a)
Appropriate identification depends on the level of risk of damage to protected or retained vegetation.  Appropriate identification does not necessarily mean markers, signs or fencing; however, such measures may be appropriate in some areas.

Acceptable Solution A25(b)
AS1940 The storage and handling of flammable and combustible liquids (as amended from time to time).

In addition to the above:

· Impervious bunds must be constructed around all storage areas containing more than 1m3 of petroleum and oil-based products such that the enclosed volume is large enough to contain 110% of the volume held in the largest, individual storage tank.

· On-site personnel involved in the handling and storage of flammable and combustible liquids, including all liquid chemicals, must be appropriately trained and/or supervised, as required in order to allow such personnel to appropriately preform such activities.

Acceptable Solution A25(c)
Current (2008) best practice requires that all reasonable and practicable measures are taken to:

(i) prevent the release of cement-laden runoff, concrete waste, and chemical products (including petroleum and oil-based products), into an internal or external water body, completed internal drainage systems, or any external drainage system, excluding those on-site drains and water bodies specifically designed to contain and/or treat such material;

(ii) ensure all solid and liquid waste from concrete production, and concreting equipment (including delivery and placement vehicles), is fully contained within the property;

(iii) ensure cement residue from work activities is:

· retained on a pervious surface (e.g. a grassed or open soil area, or excavated trench); or 

· filtered through a fine-grained, porous earth embankment; or

· collected and disposed of in a manner that minimises ongoing environmental harm.

Acceptable Solution A25(d)
Current (2008) best practice requires that wherever practicable, the cutting of bricks, concrete, ceramics, and other slurry-producing materials must be carried out in a manner that:

(i) complies with current State guidelines, policies, and legislation; and

(ii) fully contains any contaminated waste water for later treatment and/or lawful disposal; or

(iii) appropriately filters (e.g. through a fine-grained, porous earth embankment) any contaminated slurry/water prior to its release from the immediate work area.

Acceptable Solution A25(e)
Current (2008) best practice requires that wherever practicable, the washing of tools and painting equipment is carried out in a manner that:

(i) complies with current State guidelines, policies and legislation; and

(ii) fully contains any contaminated waste water for later treatment and/or lawful disposal; or

(iii) appropriately filters (e.g. through a fine-grained, porous, earth embankment) any contaminated liquid prior to its release from the immediate work area; or

(iv) appropriately infiltrates all contaminated liquid matter into an area of porous grass or open soil.

Acceptable Solution A26(b)
Sediment and sediment-laden runoff must not settle or collect on public roadways where such material could result in a traffic or safety hazard.

Acceptable Solution A27(a)
“Sediment and other material” includes clay, silt, sand, gravel, soil, mud, cement and fine-ceramic waste.

Acceptable Solution A27(b)
Sealed surfaces include sealed roads and car parks.

In circumstances where the washing/flushing of sealed surfaces is required, all reasonable and practicable sediment control measures must be employed to prevent, or at least minimise, the release of sediment into receiving waters.  Only those measures that will not cause safety issues or adverse property flooding to third parties shall be employed.

Acceptable Solution A28(a)
“Appropriate consideration” includes taking all reasonable and practicable measures to minimise safety risks.  As a general rule, safety issues take a higher priority than ESC issues; however, this does not mean that the existence of potential safety issues diminishes the ESC standard required of a work site.

Public safety risks include potential damage to public vehicles resulting from the use of inappropriate kerb-inlet sediment traps on public roads. The potential safety risk of a proposed sediment trap to site workers and the public must be given appropriate consideration before its installation, especially those sediment traps located within publicly accessible areas.

Performance Criterion P29
The protection of wildlife does not diminish the required ESC standard, or the need to take all reasonable and practicable measures to minimise environmental harm resulting from soil erosion and displaced sediment.

Performance Criterion P30
Further discussion on the protection of waterways and the conducting of instream works is provided in Appendix I of IECA (2008).

Performance Criterion P31
A discussion on site shutdown procedures is provided in Section 6.15 of IECA (2008).

LAND CLEARING
Acceptable Solution A32(c)
Operational restrictions on the extent and duration of land disturbance, including land clearing (as presented by Performance Criteria P32 to P35), only apply when such land disturbance is at risk, or potentially at risk, of erosion by wind, rain, or flowing water.

The potential erosion risk is related (in part) to the potential rainfall erosivity as defined in Section 4.4 of IECA (2008). The potential erosion hazard may be identified through the application of an appropriate Erosion Hazard Assessment scheme such as those discussed in Chapter 3 and Appendix F of IECA (2008).

Acceptable Solution A33(b)
The extent of unnecessary soil disturbance, including disturbances outside the designated work area, must be minimised at all times.

Wherever reasonable and practicable, land clearing must be limited to the current stage of works.  Current (2008) best practice recommends that land clearing not extend beyond the parameters indicated in Table 4.4.7 of IECA (2008) that being the minimum necessary to provide: 

(i) up to eight (8) weeks of site activity during those months when the expected rainfall erosivity is less than 100, six (6) if between 100 and 285, four (4) weeks if between 285 and 1500, and two (2) weeks if greater than 1500; or

(ii) up to eight (8) weeks of site activity during those months when the actual or average rainfall is less than 45mm, six (6) if between 45 and 100mm, four (4) weeks if between 100 and 225mm, and two (2) weeks if greater than 22 mm.

Condition (ii) generally only applies if directed by the relevant regulatory authority.

Acceptable Solution A33(c)
Clause A33(c) does not imply that land clearing should occur to the full extent of these limits, rather that all reasonable and practicable measures are taken to limit land clearing to no more than these limits.  In all cases, land clearing must be limited to the minimum necessary to complete the approved works.

Acceptable Solution A34(c)
During such tree clearing, all reasonable and practicable measures must be taken to minimise unnecessary removal of, or disturbance to, any existing ground cover (organic or inorganic) until just prior to final grubbing and topsoil removal.

In some cases it might be advantageous to perform bulk removal of trees and shrubs at the beginning of each stage of works, followed by the establishment of a temporary grass, mulch or other ground cover. Final grubbing of roots and topsoil removal should then be delayed until just prior to commencement of bulk earthworks.

Acceptable Solution A35(a)

This clause excludes that (minimal) land clearing required for the purpose of installing such ESC measures, in which case only that land clearing required to install such measures shall occur prior to their installation and operation.

SOIL AND STOCKPILE MANAGEMENT
Acceptable Solution A36
Topsoil should be stripped only while in a moist condition.  If the soil is too dry it will pulverise the soil, if too wet it may lead to clodding or hardsetting—particularly if the soil has a high silt or clay content.  The soil should be wet enough to form a clump when squeezed, but not wet enough to squeeze-out water.  Further discussion on the management of soils is provided in Section 6.11 of IECA (2008).

Performance Criterion A37

Applies to all areas of proposed soil disturbance, including footprint of proposed stockpiles prior to placement of soil within such areas. Does not include any material best described as subsoil.

Acceptable Solution A37(b)
Current (2008) best practice recommendations for the management of topsoil are presented in Table 6.2 of IECA (2008).

Acceptable Solution A38(ii)
The diversion of up-slope stormwater is recommended during those periods when rainfall is possible and the up-slope catchment area exceeds 1500m2.

Current (2008) best practice recommendations for the protection of sand and soil stockpiles from the erosive effects of wind and rainfall are presented in Table 4.6.1 of IECA (2008).

Acceptable Solution A38(iv)
Current (2008) best practice recommendations for the selection of an appropriate sediment control system is presented in Table 4.6.2 of IECA (2008).

Short-term stockpiles of erodible material located outside of an appropriate sediment control zone must be covered if it is raining, or if rain is imminent or possible.

Acceptable Solution A39
Dispersive soils normally need to be stabilised (i.e. treated with gypsum or lime depending on desired pH adjustment) and/or buried under a layer of non-dispersive soil prior to placement of channel lining (whether rock, gabion, synthetic material, or concrete), or initiation of revegetation.

Acceptable Solution A40

Within Queensland, guidelines on the management of acid sulfate soils is provided in State Planning Policy 2/02 Guideline: Planning and Managing Development involving Acid Sulfate Soils, and Dear, et al. 2002, Queensland Acid Sulfate Soil Technical Manual – Soil Management Guidelines. Department of Natural Resources and Mines, Indooroopilly, Queensland.

DRAINAGE CONTROL
The intent of this section is to take all reasonable and practicable measures to prevent, or at least minimise, environmental harm and public nuisance resulting from the exposure of soil to the erosive forces of flowing water.  It is not the intent to unfairly burden those performing land-disturbing activities with the cost and inconvenience of installing and maintaining drainage control measures if there is no risk of such environmental harm and public nuisance.

Acceptable Solution A41(a)
Current (2008) best practice construction phase drainage standards are presented in Table 4.3.1 of IECA (2008). Drainage systems must be designed to have a minimum non-erosive hydraulic capacity (excluding 150mm freeboard) in accordance with this table.

Acceptable Solution A41(b)
Construction Drainage Plans are normally prepared for sites with a soil disturbance exceeding 2500m2. Further discussion on the requirements of Construction Drainage Plans is presented in Acceptable Solution A11(d).

Acceptable Solution A41(d)
This clause requires compliance with Performance Criteria P21 and P22.

Acceptable Solution A42(b)
Sandbag flow diversion banks, catch drains, and flow diversion banks are examples of appropriate drainage systems that can be used to divert stormwater around excavations and other soil disturbances.

Acceptable Solution A42(c)
Current (2008) best practice for the lateral spacing of drainage channels down open soil (non vegetated) slopes is presented in Table 4.3.2 of IECA (2008).

Acceptable Solution A42(d)
The relevant design discharge is related to Acceptable Solution A41(a). The “design flow” or “design discharge” is the design hydraulic capacity of that component of the drainage system.

All temporary and permanent drainage systems must be able to accept the design flow within 10 days of construction.  This may require the application of an appropriate permanent or temporary channel liner, or the use of velocity control Check Dams.

Acceptable Solution A43(a)
“Temporary” drainage systems are only utilised during the construction phase, and only until the permanent drainage systems are constructed and made operational.

The intent of installing the permanent drainage system as soon as practicable is to maximise the effective passage of “clean” water through the site without the risk of contamination by on-site sediment.

Acceptable Solution A43(b)
“Clean” water is defined as water that either enters the property from an external source and has not been further contaminated by sediment within the property; or water that has originated from the site and is of such quality that it either does not need to be treated in order to achieve the required water quality standard, or would not be further improved if it was to pass through the type of sediment trap specified for the site.

Acceptable Solution A43(f)
Does not refer to excavations and trenches that form or act as sediment traps.

Performance Criterion P44

“Active work areas” includes site office and car park areas.

Acceptable Solution A44(a)
The intent is to minimise soil erosion and sediment runoff, and on-site safety issues, by reducing the generation of mud within active work areas.

The roof water drainage system needs to be installed before the roof covering is laid.  Appropriate roof water drainage systems may be formed from either temporary (i.e. temporary solid or flexible) downpipe, or the permanent drainage system.

Acceptable Solution A44(c)
Does not apply to contaminated (e.g. sediment-laden) roof water.

EROSION CONTROL
The intent of this section is to take all reasonable and practicable measures to prevent, or at least minimise, environmental harm and public nuisance resulting from the exposure of soil, sand, silt, mud or cement to the erosive forces of wind, rain and flowing water. It is not the intent to unfairly burden those performing land-disturbing activities with the cost and inconvenience of installing and maintaining erosion control measures if there is no risk of such environmental harm and public nuisance.

Acceptable Solution A46(a)
Current (2008) best practice (construction phase) land clearing and site rehabilitation standards are presented in Table 4.4.7 of IECA (2008). Unless otherwise stated by the relevant regulatory authority, the potential erosion risk is based on the rating outlined in Table 4.4.1 of IECA (2008).

In addition, all temporary earth banks, flow diversion systems, and sediment basin embankments should be machine-compacted, seeded and mulched within ten (10) days of formation for the purpose of establishing a vegetative cover, unless otherwise stated within an approved Site Stabilisation Plan, Revegetation Plan, or Vegetation Management Plan.

Acceptable Solution A46(b)
Erosion control measures primarily focus on the control of fine sediments such as clay and silt-sized particles. Thus, with respect to the value of “erosion control measures”, potential environmental harm is strongly related to the susceptibility of the receiving waters to environmental harm resulting from turbid runoff (i.e. suspended fine sediments).

Erosion control measures need to be appropriate for the land slope and the expected wind, rain and hydraulic conditions.  Application of effective drainage control measures should help to control hydraulic conditions such that damage to adopted erosion control measures during regular rainfall events is minimised.

Acceptable Solution A46(c)
This clause requires compliance with Performance Criteria P21 and P22.

Acceptable Solution A47(a)
Such a clause shall not reduce the responsibility to apply and maintain, at all times, all necessary sediment control measures.

The minimisation of soil erosion requires the application of effective drainage and erosion control throughout each and all sub-catchments.

Acceptable Solution A48(b)
Compliance with this clause requires:

· soil disturbance within any sub-catchment to be delayed as long as possible, and ideally, not until the principal on-site activities within that area are ready to commence;

· soil disturbance at any given time to be limited to the minimum necessary to perform the required works;

· the extent of unnecessary soil disturbance, including disturbances outside the designated work area, to be minimised.

Disturbed soils associated with non-completed earthworks that are likely to be exposed to rainfall are protected from soil erosion:

(i) if further soil disturbances are likely to be delayed for more than 30 days during those months when the expected rainfall erosivity is less than 100, or 20 days if between 100 and 285, or 10 days if between 285 and 1500, or 5 days if greater than 1500; or

(ii) where directed by the regulatory authority, further soil disturbances are likely to be delayed for more than 30 days during those months when the expected rainfall is less than 45mm, or 20 days if between 45 and 100mm, or 10 days if between 100 and 225mm, or 5 days if greater than 225mm.

Acceptable Solution A48(c)
Compliance with the requirements outlined within Table 4.4.7 of IECA (2008) does not diminish the need to apply all reasonable erosion control measures as soon as practicable.

A “sub-area” is an area within a given sub-catchment fully contained within a set of drainage control structures designed to minimise the risk of rill erosion within that area.

Acceptable Solution A48(d)
If the adopted erosion control measures incorporate temporary or permanent grassing, then the application of that grass cover must not be unnecessarily delayed simply because it is (inappropriately) viewed by the principal contractor as part of site revegetation that has been subcontracted to another contractor.  In cases where it is not possible for the principal contractor to apply a temporary grass cover (for the purposes of erosion control), then alternative erosion control measures must be applied to protect the site during the intervening period.

Acceptable Solution A49(a)
Condition (ii) generally only applies if directed by the relevant regulatory authority.

Acceptable Solution A49(b)
Existing ground covers include mulch (organic or inorganic), grasses, and other low-growing plants.  This clause required compliance with Performance Criterion P34.

Acceptable Solution A49(c)
Dispersive soils normally need to be stabilised (i.e. treated with gypsum or lime depending on desired pH adjustment) and/or buried under a layer of non-dispersive soil prior to placement of channel lining (whether rock, gabion, synthetic material, or concrete), or initiation of revegetation.

Refer to Section 6.12 or Section C11 of IECA (2008) for further discussion on the management of dispersive soils.

Acceptable Solution A50
All stormwater, sewer line and other service trenches not in streets are mulched and seeded, or otherwise appropriately stabilised, within 7 days after backfill, or otherwise rehabilitated in accordance with an approved Site Stabilisation Plan, Landscape Plan, Revegetation Plan, or Vegetation Management Plan.

Acceptable Solution A51(b)
This clause requires compliance with Performance Criterion P38.

SEDIMENT CONTROL
The intent of this section is to take all reasonable and practicable measures to prevent, or at least minimise, environmental harm and public nuisance resulting from the exposure, placement, or displacement of sediment (including soil, sand, silt, mud and cement). It is not the intent to unfairly burden those performing land-disturbing activities with the cost and inconvenience of installing and maintaining sediment control measures if there is no risk of such environmental harm and public nuisance.

Acceptable Solution A52(a)
Current (2008) best practice (construction phase) sediment control standards are presented in Table 4.5.1 of IECA (2008).

Acceptable Solution A52(b)
Relevant site conditions include the soil type, design flow rate, flow condition (i.e. sheet flow or concentrated flow), and erosion hazard.  The erosion hazard may be related to the expected soil loss rate (as presented in Table 4.5.1 and Appendix E of IECA (2008)), or other factors such as discussed in Appendix F of IECA (2008).

Unless otherwise noted within this document, or specified by the regulatory authority, the design storm for sediment traps (excluding de-watering and instream sediment control measures) must be taken as 0.5 times the 1 in 1 year ARI peak discharge.

The “potential environmental risk” is discussed in Acceptable Solution A1(a), and is summarised in Table 5.1 of IECA (2008).

Acceptable Solution A52(c)
A “supplementary” sediment trap is a minor sediment trap, such as Grass Filter Strips and most kerb inlet sediment traps, that is not effective enough to be classified as Type 3 sediment trap.  Refer to Table 4.5.4 of IECA (2008).

Acceptable Solution A52(d)
Such plans must appropriately verify the basin’s dimensions, surface level elevation, and surface area (Type C basins) and/or volumes (Type F and Type D basins) comply with the approved design drawings.

Acceptable Solution A53(a)
Compliance with this clause means that no sediment control system is utilised if another more appropriate system (of equivalent treatment standard, i.e. Type 1, 2 or 3) is available.  This means that straw bale sediment traps (appropriately wrapped in filter cloth) must not be used unless site conditions prevent the use of any other more appropriate sediment control systems.

Acceptable Solution A53(b)
This means that the catchment area of a Sediment Basin is not grubbed of vegetation, or stripped of topsoil, until the basin is fully constructed and operational.

Acceptable Solution A53(d)
This means that sediment control within a development site does not rely on the operation of an off-site sediment trap such as a downstream, council-operated, gross pollutant trap, or other stormwater treatment system.

Acceptable Solution A53(e)
This means that independent of the required sediment control standard within a given sub-catchment, the following actions are taken:

· all reasonable and practicable measures are taken to utilise additional sediment traps of an equivalent or lower efficiency (including “supplementary” sediment traps) throughout the sub-catchment;

· every reasonable and practicable opportunity is taken to trap sediment as close to its source as possible.

Acceptable Solution A53(f)
This does not mean that sediment traps should be placed in inappropriate locations; an inappropriate location being one where existence of the sediment trap would likely result in the hydraulic failure of the sediment trap, or unacceptable soil erosion during moderate to heavy rainfall.

Acceptable Solution A53(h)
This clause means that sediment traps are not designed to simply divert sediment and sediment-laden waters away from stormwater inlets.

Compliance with this clause includes the following actions:

(i) Wherever practical, Sediment Fences are located along the contour to maintain “sheet” flow conditions down-slope of each fence. Where this is not practical, regular returns are utilised to allow water to pond at regular intervals along the length of the fence.

(ii) Adopted roadside kerb inlet sediment traps are appropriate for the type of inlet (i.e. sag or on-grade), for further discussion refer to Principle 8.14 in Chapter 2 of IECA (2008).

Acceptable Solution A55(a)

The intent of this clause is to minimise the quantity of water that needs to be de-watered from excavations and trenches.  Thus, if water does not need to be de-watered from such areas, then the clause does not apply.

Acceptable Solution A55(b)
Current (2008) best practice sediment control standards for de-watering activities are outlined in Table 4.5.13 of IECA (2008).

Alternatively, Table 4.5.14 of IECA (2008) presents a water quality standard for de-watering operations based on Nephelometric Turbidity Units (NTU).

Appropriate sediment controls placed down-slope of material stockpiles during the de-watering of such stockpiles are summarised in Table 4.5.14 of IECA (2008)

Acceptable Solution A55(c)
The “potential environmental risk” is discussed in Acceptable Solution A1(a), and is summarised in Table 5.1 of IECA (2008).

SITE STABILISATION AND REHABILITATION
Acceptable Solution A57(a)
Current (2008) best-practice site rehabilitation standards are presented in Table 4.4.7 of IECA (2008). Unless otherwise stated by the relevant regulatory authority, the potential erosion risk shall be based on the rating outlined in Table 4.4.1 of IECA (2008).

Acceptable Solution A58
Data collection necessary to assist the design of site revegetation is outlined in Sections C3 and C9 of IECA (2008).

Acceptable Solution A59(a)
Temporary revegetation conducted for the purpose of erosion control must be conducted in accordance with a Site Stabilisation Plan, Landscape Plan, Revegetation Plan, or Vegetation Management Plan, where such a plan specifically refers to such activities.

Acceptable Solution A59(b)
The type of permanent vegetation applied to completed earthworks must be compatible with the anticipated long-term land use, current and ongoing erosion risk, environmental requirements (including weed control), and associated components of the site rehabilitation.

Acceptable Solution A59(c)
A “manageable drainage area” refers to an area of open soil that can be managed (at any given time) within the limits of the specified ESC treatment standard without the need for the placement of erosion control measures (e.g. mulching) on any part of the soil.

On a well-managed site, it is typical for a “manageable drainage area” to consist of a series of “sub-areas” interconnected by temporary or permanent drainage channels. A “sub-area” is an area within a given sub-catchment fully contained within a set of drainage control structures designed to minimise the risk of rill erosion within that area.

Acceptable Solution A60(a)
Compliance with this clause required compliance with Performance Criterion P37.

Unless otherwise directed by an approved Site Stabilisation Plan, Landscape Plan, Revegetation Plan, or Vegetation Management Plan, topsoil should be placed at a minimum depth of 75mm on slopes 4:1 (H:V) or flatter, and 50mm on slopes steeper than 4:1.

Further discussion on soil preparation and treatment prior to planting is provided in Appendix C of IECA (2008).

Performance Criterion P61
Local environment includes local wildlife.

SITE INSPECTION AND MONITORING
Acceptable Solution A62
Personnel preparing and/or supervising the preparation of the Monitoring and Maintenance Program must, collectively, have the following capabilities:

(i) an understanding of the local environmental values that could potentially be affected by the proposed works; and

(ii) a good working knowledge of the site’s Erosion and Sediment Control (ESC) issues, and potential environmental impacts, that is commensurate with the complexity of the site and the degree of environmental risk; and

(iii) a good working knowledge of current best practice ESC measures appropriate for the given site conditions and type of works; and

(iv) a good working knowledge of the correct installation, operational and maintenance procedures for the full range of ESC measures used on the site.

Refer to A1(a) for discussion on “potential environmental risk “.

Acceptable Solution A63(a)
Discussion on scheduling and conducting site inspections by internal and external parties is provided in Chapter 7 of IECA (2008).

In those instances where specific site monitoring stations are identified within the Monitoring and Maintenance Program, then:

· during periods of water discharge from the site, water quality samples are collected at each monitoring station at least once on each calendar day until such discharge stops; and

· a minimum of 3 water samples are taken and analysed, and the average result used to determine quality.

Sediment basin water quality samples are taken at a depth no greater than 200mm above the top surface of the settled sediment within the basin.

Current (2008) best-practice procedures for “high-risk” sites, requires regular ESC audits to be:

(i) undertaken by a person suitably qualified and experienced in erosion and sediment control that can be verified by an independent third-party (this person must not be an employee or agent of the principal contractor); and

(ii) conducted on the next business day following a rainfall event in which greater than 10mm of rainfall has been recorded by the Bureau of Meteorology rain gauge nearest to the site; and

(iii) conducted at intervals of not more than one (1) calendar month commencing from the day of site disturbance until all disturbed areas have been adequately stabilised against erosion to the acceptance of the relevant Regulatory authority; and

(iv) conducted using an appropriate Site Inspection Checklist. 

“High-risk sites” are work sites that:

· satisfy the requirements of a high-risk site as defined by either the State or local government; or

· satisfy the requirements of those risk categories greater than high-risk (such as extreme-risk) where such categories have been defined (i.e. score a hazard rating equal to or greater than the “critical hazard value”).

Discussion on the assessment of erosion hazard and site risk assessment is presented in Chapter 3 and Appendix F of IECA (2008).

ESC audits must include, as a minimum:

· copies of all original Site Inspection Checklists; and

· non-conformance and corrective action reports;

· Sediment Basin water quality and site discharge water quality monitoring results;

· a plan showing the areas of completed soil stabilisation; and

· rainfall records including date and rainfall depth.

Acceptable Solution A64
Discussion on scheduling and conducting of site inspections is provided in Chapter 7 of IECA (2008).

SITE MAINTENANCE

Performance Criterion P65

Proper working order includes maintaining the required hydraulic capacity and operational effectiveness.
Acceptable Solution A65(b)

Current (2008) best practice requirements for the maintenance of sediment control devices requires these devices to be maintained and made fully operational as soon as reasonable and practicable in accordance with Table 6.1 of IECA (2008).

The top of a Sediment Basin’s sediment storage volume must be clearly identified by the horizontal member of a marker post (cross).
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