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The following Definitions and Acronyms are used in this document: 

ANZECC Australia and New Zealand Environment and Conservation Council 

Class One 
Environmental 
Incident 

Class One Environmental Incidents create permanent or long term damage to the 
environment.  This damage will result in the environment taking 12 months or more 
to return to pre-existing conditions or costs in excess of $50,000 to remediate. (See 
AEMP Attachment K-1). 

Class Two 
Environmental 
Incident 

Class Two Environmental Incidents create short to medium term damage to the 
environment. This damage will result in the environment taking up to 12 months to 
return to pre-existing conditions or costs in excess of $10 000 but not exceeding 
$50,000 to remediate. (See AEMP Attachment K-1). 

Class Three 
Environmental 
Incident 

 

Class Three Environmental Incidents typically cause short term or nuisance 
damage.  The damage is easily rectified usually within one day.  Class 3 incidents 
do not cause medium or long term damage or costs less than $10 000 to 
remediate. (See AEMP Attachment K-1). 

CMA Catchment Management Authority 

CWMS Construction Work Method Statement 

DEWHA Department of the Environment, Water, Heritage and the Arts 

D&C Design and Construct Phase of the VDP 

DPI Department of Primary Industries 

DSE Department of Sustainability and Environment 

EES Environmental Effects Statement 

EIRP Environmental Incident Response Plan 

Emergency 
Response 
Services 

May, as appropriate, mean police, ambulance, fire brigades, state emergency 
services, hospitals or other specialist groups 

EMP Environmental Management Plan 

EMR Environmental Management Representative 

EMS Environmental Management System 

EPA Victorian Environment Protection Authority 

EP Act Environment Protection Act 1970 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

EVC Ecological Vegetation Class 

FFG Act Flora and Fauna Guarantee Act 1988 (Vic.) 

JSEA Job Safety Environmental Analysis 

NAP National Action Plan 
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NEPM National Environment Protection Measure 

NVMF Native Vegetation Management Framework 

O&M Operation and Maintenance Phase of the VDP 

OHS Occupational Health and Safety 

Performance 
Criteria 

The Performance Criteria outline the overarching requirements based on the 
environmental objective for each Subject Area of Schedule A of Appendix S3 of the 
Project Scope and Project Requirements 

Pollution of 
Waters 

A person shall not pollute any waters so that the condition of the waters is so 
changed as to make or be reasonably expected to make those waters— 

(a) noxious or poisonous; 

(b) harmful or potentially harmful to the health, welfare, safety or property of human 
beings; 

(c) poisonous, harmful or potentially harmful to animals, birds, wildlife, fish or other 
aquatic life; 

(d) poisonous, harmful or potentially harmful to plants or other vegetation; or 

(e) detrimental to any beneficial use made of those waters. 

(s.39, Environment Protection Act 1970) 

PR Performance Requirements 

PS&PR Project Scope and Project Requirements 

SEP Site Environmental Plans 

SEPP State Environment Protection Policy 

SEPP (GOV) State Environment Protection Policy (Groundwaters of Victoria) 

SEPP (WOV) State Environment Protection Policy (Waters of Victoria) 

TBM Tunnel Boring Machine 

TDJV Thiess Degrémont Joint Venture 

The State The Honourable Timothy James Holding, MP, in his capacity as the Minister for 
Water of the State of Victoria for and on behalf of the Crown in the Right of the 
State of Victoria 

TSS Total Suspended Solids 

VDP Victorian Desalination Project 

WAP Work Area Packages 

WP Work Packs 
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This Water Quality and Erosion Management Sub Plan describes the existing surface water and 
groundwater conditions, including erosion, sediment and flooding aspects, and the management 
measures required to mitigate the potential negative impacts to these aspects from the design and 
construction (D&C) of the Victorian Desalination Project (VDP) Wonthaggi plant site.  Tunnel Boring 
Machines (TBM) and their associated water treatment are covered by this sub plan. 

This sub plan must be read in conjunction with the Environmental Management System (EMS) Manual,  
D&C Environmental Management Plan (D&C EMP) and the D&C Plant and General Area EMP.  This sub 
plan forms an attachment to the D&C Plant and General Area EMP and addresses requirements listed in 
the Environmental Compliance Tracker (TDV-0-EV-RP-0001-01), including licence conditions, 
Performance Requirements (PRs), Performance Criteria (PC) and other obligations which influence 
water quality and erosion management.  

Specific management measures from this and other environmental sub plans have been incorporated 
into Work Area Packages (WAP) and Work Packs (WP) which include Construction Work Method 
Statements (CWMS), Site Environmental Plans (SEP) and Job Safety and Environmental Analysis 
(JSEA’s) where applicable. 

Acid Sulfate Soil (ASS) management is dealt with in the Acid Sulfate Soil Sub Plan. 
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The objective of this sub plan is to ensure appropriate controls are in place to minimise impacts to 
surface water and groundwater during construction and to ensure project objectives, targets and 
obligations, including PRs and associated criteria, are met. 

2.1 Performance and requirements 

Table 1 outlines the relevant water quality and erosion management objectives and targets nominated to 
be achieved during the D&C phase of the VDP.   Numbered entries are applicable performance 
requirements taken from Schedule A of Appendix S3 of the Project Deed.  Non-numbered entries in 
Table 1 have been identified through earlier rounds of agency consultation. 

Table 1: Environmental objectives, targets and performance requirements 
Issue  Objective/Performance 

Criteria 
Target/Performance Requirements 

Surface 
water quality 

Protect and maintain surface 
water quality: 

Minimise impacts on surface water 
quality. (PR#: 15103) D,C 

Comply with StateEnvironment 
ProtectionPolicy (Waters of 
Victoria) (PR#: 15103) D,C 

Achieve the Urban Stormwater 
Best Practice Environmental 
Management Guidelines 
performance objectives during 

Develop and implement construction methods and  
management systems that seek to maintain surface 
water quality consistent with State Environment 
Protection Policy (Waters of Victoria) and EPA Best 
Practice Environmental Management –Environmental 
Guidelines for Major Construction Sites (1996) 
(PR#:15105) C 

Design and construct Temporary Works to isolate 
construction runoff fromcatchment runoff and treat it 
prior to discharge to receiving waterways(PR#:15106) 
D,C 

Establish a surface water quality monitoring and 
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Issue  Objective/Performance 
Criteria 

Target/Performance Requirements 

construction and operation(PR#: 
15103)D,C 

Comply with EPA Best Practice 
EnvironmentalManagement – 
Environmental Guidelines for 
Major Construction Sites (1996) 
(PR#: 15103)D,C 

Stormwater treatment system is to 
be fully integrated into the overall 
detail design of the Desalinated 
Water Supply System and its 
power supply and include spill 
management infrastructure to 
protect  surface water quality(PR#: 
15103)D,C 

reporting program in consultationwith the EPA and West 
Gippsland Catchment Management Authority for 
allwaterways that may be affected by the Project 
Activities (PR#:15107) C 

- No release of hazardous substances to soil or 
waterways C 

- Maximise surface water reuse where ever possible D,C 

- No release of sediment laden water to waterways C 

Groundwater Protect the beneficial uses of 
groundwater: 

Minimise impact on groundwater 
(PR#:14098) D,C 

Minimise impacts on theinteraction 
betweengroundwater and flora and 

fauna habitats, 
includingwaterways, wetlands and 
dunes (PR#:14098) D,C 

Comply with the Water Act1989 
and StateEnvironment Protection 

Policy (Groundwaters ofVictoria) 
requirements forgroundwater 
quantity,quality, availability 
andflow including meeting 
anyGovernment Agency orWater 
Authority 
licensingrequirements(PR#:14098) 
D,C 

Develop and implement methods and management 
systems which do not causedeterioration to groundwater 
systems including: 

• Consideration of the interaction between surface water 
and groundwater 

• Recognition of the interaction with flora and fauna 
habitats, including wetlandsand dune vegetation 

• Management of extracted groundwater seeking to 
maximise potential reuseand disposal 

• Limiting any impact on, or diminution of, the existing 
flow regime in waterways,wetlands or groundwater 
aquifers arising from the interception and/or drainageof 
groundwater 

• Minimise any reduction of existing groundwater 
recharge to wetlands resultingfrom the construction or 
operation of the Desalinated Water Supply System 

(PR#:14100) D,C 

Undertake a site specific assessment, in consultation 
with the relevant GovernmentAgency or Water Authority 
and the EPA, if intercepted groundwater is proposed 
tobe discharged to waterway segments and demonstrate 
that water quantity, quality,availability and flow will meet 
the relevant licensing requirements (PR#:14101) D,C 

Monitor groundwater quality and levels during project  
construction in accordancewith the requirements of the 
EPA and/or relevant Government Agency or 
WaterAuthorities(PR#:14102) C 

- Zero incidents or release of contaminated groundwater 
to environment. C 

 - Maximise groundwater reuse wherever possible D,C 

- No identifiable drawdown effect on groundwater past 
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Issue  Objective/Performance 
Criteria 

Target/Performance Requirements 

construction activitiesC 

Erosion and 
sediment 
control 

Minimise erosion and sediment 
movement: 

Comply with EPA BestPractice 
EnvironmentalManagement –
Environmental Guidelinesfor Major 
ConstructionSites (1996) and 
EPAConstruction Techniquesfor  
Sediment Pollution Control (1991) 
(PR#:16109) C 

- Minimise vegetation removalC 

Develop, implement and maintain construction methods 
and management systemsconsistent with EPA Best 
Practice  Environmental Management – 
EnvironmentalGuidelines for Major Construction Sites 
(1996) and EPA Construction  Techniquesfor Sediment 
Pollution Control (1991) to limit erosion and sediment 
movement by: 

• Identifying highly erodible soil and avoiding activities 
involving disturbance ofthese areas where possible. 
Where avoidance is not possible, additionalcontrol 
measures to be implemented for these identified areas 

• Limiting clearance of vegetation, particularly along 
streams 

• Designing drainage outlets and diversion channels to 
limit flow velocities anderosion. 

(PR#:16111) C 

- No release of sediment laden water to waterways C 

- No increase in on site eroded featuresC 

- No unauthorised/unprogrammed vegetation removalC 

Flooding 
control 

Protect public and private 
assets from flooding: 

Limit impacts of flooding from 
Project Activities (PR#:13092) D,C 

 

Design and construct the Works and the Temporary 
Works to avoid impacts on flood potential and obtain 
approval of the relevant Government Agency or Water 
Authority to any change in waterway flood levels. 
(PR#:13094) D,C 

Design and construct the Desalination Plant to be 
sufficiently above the 1 in 100 annual exceedence 
probability (AEP) flood level under expected climate 
change conditions to allow for the natural closing of the 
river mouth, coincident levels in Bass Strait and a 
reasonable allowance for the uncertainty in these 
estimates (AEP is the probability of exceedence of a 
given discharge within a period of one year) 
(PR#:13095) D,C 

Develop and implement methods and management 
systems  that: 

• Identify and investigate potential interactions with flood 
protection systems during Project Activities 

• Maintain existing flood protection systems during 
Project Activities 
 

• Maintain flood dependent ecosystems to the extent 
practicable 

(PR#:13096) C 

Any Project activities on waterways are to be in 
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Issue  Objective/Performance 
Criteria 

Target/Performance Requirements 

accordance with the requirements of the relevant 
Government Agency or Water Authority. (PR#:13097) 
D,C 

D = Design phase requirement; C= Construct phase requirement 

All PRs from Project Deed Schedule A of Appendix S3 are contained within the D&C Plant and General 
Area Attachment G – Environmental Obligations Register.  The Environmental Compliance Tracker 
tracks conformance with these PRs and is updated regularly by the TDJV Environmental Coordinator and 
Area Environmental Managers. 

2.2 Water quality standards 

State Environment Protection Policy (Waters of Victoria) (SEPP WoV) sets the objectives for water 
quality in Victoria.  Background levels of water quality in the Lower Powlett River and associated 
tributaries are typically outside of these objectives (Bonacci Water 2010; Hale 2010).  SEPP WoV 
indicates that for cases where background water quality is outside the SEPP objective, maintenance of 
the background level becomes the objective. Controls outlined in Section 6 of this sub plan are in place 
to prevent the need to discharge water from plant site activities to adjoining waterways.  Should excess 
water be encountered and the need to discharge water arises, all water to be discharged must meet 
acceptable quality standards. 

Suitable water quality targets, based on assessments of typical background levels for the Lower Powlett 
River and associated tributaries, will be agreed with EPA.   
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This sub plan has been developed in accordance with the following legislation: 

~ Environment Protection Act, (1970) 

o State Environment Protection Policy (Groundwaters of Victoria) (SEPP GOV) 

o State Environment Protection Policy (Waters of Victoria) (SEPP WOV) 

There are several guidelines that are used in Victoria to assist in determining the level of management 
necessary to meet SEPP requirements. These are: 

~ Construction Techniques for Sediment Pollution Control Measures, EPA Victoria, 1991 

~ Urban Stormwater Best Practice Environmental Guidelines, CSIRO, 1999  

~ EPA Best Practice Environmental Management – Environmental Guidelines for Major Construction 
Sites (1996). 

The legislative and contractual requirements for the D & C Plant and General Area are summarised in: 

~ D & C Plant and General Area EMP – Attachment E – Environmental Legislation Register 

~ D & C Plant and General Area EMP – Attachment F – Environmental Licence, Permit and Approval 
Register 

~ D & C Plant and General Area EMP – Attachment G – Environmental Obligations Register. 
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The applicable PRs from Project Deed Schedule A of Appendix S3 are provided in Table 1. 

Under the Project Deed the D&C EMP, all sub plans and any changes to these must be endorsed by the 
State, who may refer aspects to relevant agencies.  

EPA and any other relevant agencies and stakeholders (including Catchment Management Authorities 
(CMAs)) will be consulted with regard to any specific approval requirements in relation to this 
environmental sub plan. The requirements of any permits, licences and approvals obtained will be placed 
in the Environmental Licence, Permit and Approval Register on receipt and updated in the Environmental 
Compliance Tracker. 
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A comprehensive report, titled Analysis of Impacts to Groundwater during Construction and Operation of 
the Desalination Plant (RP-PBB-CI-2-X-000-0005-D-00) has been utilised to provide detail on the 
groundwater flow regime at the Plant site and should be consulted for further details.  

Thiess Degremont also commissioned Bonacci Water to develop and recommend actions to mitigate the 
environmental impacts of constructing the Wonthaggi Desalination Plant on downstream waterways. The 
resultant report is titled Victorian Desalination Project: Groundwater and Surface Water Management, 
May 2010. 

Both reports have been used to develop control measures on site, in particular the latter which is 
summarised in Attachment I9.3, Treatment Train for Groundwater and Surface Water Management, and 
are referenced in this section. 

4.1 Geology 

The site is relatively flat; however there is a definitive grade towards the Powlett River, which is the 
primary receiving waterway. Soil profiles at the site are consistent with those of coastal environments, 
with a moderate upper layer of sand (up to 3.7 m thick). A layer of sandy clay (thickness up to 1.3 m) 
under lays the sand. Clay is found at depths greater than 5 m below the surface and is underlain by 
sandstone/mudstone bedrock which commences around 12 m below the ground surface (Bonacci, 
2010). 

These coastal soils also include Acid Sulphate Soils (ASS). These soils occur naturally in coastal areas 
and contain metal sulphide minerals. Left undisturbed these soils are harmless, but if drained, excavated 
or exposed to air the metal sulphides react with oxygen and form sulphuric acid, which lowers pH and 
can trigger the release of other toxic elements into receiving ecosystems (Coastal Acid Sulphate Soils. 
DSE strategy report, 2009). 

4.2 Surface water 

The plant site is predominantly agricultural land and is located on floodplains within the Powlett River 
catchment, known as the Powlett Plains. The waterways around the site include the Lower Powlett River 
and associated tributaries. There is an unnamed tributary of the Lower Powlett River that traverses the 
north eastern corner of the site and also functions as the southern Wonthaggi stormwater drain.  The 
surface water from the Plant site flows over natural and newly constructed flow paths into a receiving 
wetland system. The wetland discharges to the Wonthaggi drain along the north-east boundary of the 
site, which conveys surface water into the Powlett River which is the primary receiving waterway. 

The site is adjacent to the tidal zone of the Lower Powlett River which discharges into Bass Strait. The 
Powlett River flows are seasonally influenced, with the bulk of the flows occurring between late autumn to 
early spring (EES, Volume 3, Chapter 6).  The Powlett River catchment, major rivers in the area and the 
approximate location of the plant site are shown in Figure 1. 
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Figure 1 - Powlett River catchment (red) and rivers (blue) in the vicinity of the plant site (green) 

Coastal process and river flow affect the stability and height of the sand bar in the coastal entrance. The 
mouth of the river typically opens and closes on a seasonal basis. When the river’s flow is low the 
sandbar builds up closing the river mouth. This exacerbates flooding of the low-lying river flats and 
floodplain. The river mouth will remain closed until it is naturally opened by a significant flow in the river 
or the West Gippsland Coastal Management Authority permit breaching of the sandbar. 

The sea level in Bass Strait is influenced by astronomical tides and oceanographic processes and storm 
surge including barometric effects, wind and waves. These effects influence the occurrence of flooding of 
the Powlett River.  

Peak 100 year flood levels are predicted to be around 4.3 m AHD, as shown in Figure 2.  
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Figure 2 – 100-year flood level (blue) in the vicinity of the Desalination Plant site. 

4.3 Groundwater 

There are two aquifers relevant to the site. The primary aquifer is from the Strzelecki Group (the 
Cretaceous Aquifer) which is principally fractured rock aquifer system. The other aquifer, referred to as 
the Quaternary Aquifer System is closer to the surface and consists of soft sediments such as swamp 
and dune system deposits. In both aquifers water levels are less than six metres below the surface, 
which is above sea level.  

The groundwater flow regime is described Attachment I9.3, Site Design for Groundwater and Surface 
Water Management with reference to groundwater surface figures generated based on available water 
level data and ground surface elevation and features.   

The site is slightly more elevated than the Powlett River floodplain and is separated from the coastline by 
a dune system (EES, Volume 3, Chapter 6). 

Generally groundwater around the site is taken from bores and used for stock and domestic purposes. 
The nearest private bore is two kilometres North West of the site and is 17m deep. 
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An environmental risk assessment has been carried out for the D & C Plant and General Area works. 
This assessment is contained in the Environmental Risk Register, Attachment C of the D&C Plant and 
General Area EMP. Table 2summarises the potential hazards from project activities, potential impacts of 
these hazards and the risk of occurrence as rated by the environmental risk assessment.   



 

D&C PGA EMP Attachment I9 – Water Quality and Erosion Management Sub Plan 

 Page 13 

TDV-0-EV-SB-0011.I9-03 

 

Table 2: Summary of plant & general area risk assessment for Water Quality and 
ErosionManagement. 

Activity posing hazard Risk/ Potential Impact Inherent 
Risk (before 
controls) 

Control 
measure 
reference 
(Att I9.1) 

Site clearing and set up for site 
offices including civil works and 
service installation  

Reduction in water quality and 
local amenity through erosion 
and sedimentation 

High #7-9, 32, 43-
45 

  Poor drainage and treatment of 
stormwater increasing loss of 
local water quality, loss of 
amenity 

High #7-9, 32, 34, 
37-39, 43-45 

Excavation and movement of soils, 
vehicles 

Poor drainage and treatment of 
stormwater increasing loss of 
local water quality, loss of 
amenity 

High #7-9, 15-23, 
25, 32, 34, 
36-39, 43-45 

Plant and equipment refuelling Localised harm to soil, local 
water quality 

High See AttI2 
(Hazardous 
Materials 
sub plan, 
section 5) 

Water runoff and stormwater Water run off poor quality. Loss 
of localised water quality (due to 
sediment loss), loss of local 
amenity, risk of prosecution 

Extreme  #7-9, 32, 43-
45 

TBM excavations  Excess infiltration of fresh and 
saline groundwater into tunnel pit 
and TBM tunnels 

High #23-25 

Groundwater qualities and quantities Negative impact to groundwater 
quality. Increased costs and 
methods for treatment/disposal of 
fresh and saline groundwater 

High #23, 26-28, 
39,  

Spills, untreated discharges from 
wash bays  

Water run off poor quality. Loss 
of localised water quality (due to 
sediment loss), loss of local 
amenity, risk of prosecution 

High #7-9, 32, 43-
45 

Storm, flooding Immediate danger to people's 
safety, environment, damage to 
equipment 

High #11-13 

Contamination of existing waterways 
resulting from a storm event greater 
than the one in two year storm event 

Localised harm to soil and local 
water quality 

Extreme  #11-13 

Design of temporary sediment 
controls is insufficient for the 

Localised harm to soil and local 
water quality 

High #11-13 
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maximum exposed area 

Unforseen water and soil 
contamination due to fuel or oil spill 

Localised harm to soil and local 
water quality 

High See AttI2 
(Hazardous 
Materials 
sub plan, 
section 5) 

Plant and equipment removing 
vegetation  

Potential increase of sediment to 
waterway, loss of localised water 
quality, loss of local amenity 

High #2, 7-9 

Excavation, movement and transport 
of soils to storage for landscaping 

Potential increase of sediment to 
waterway, loss of localised water 
quality, loss of local amenity 

High #7-9, 32, 43-
45 

  Erosion of land and loss of 
topsoil 

High #7-9, 32, 43-
45 

Attachment C of the D&C Utilities Area EMP should be consulted for a comprehensive assessment of 
these risks. 
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6.1 Control measures 
The measures in Attachment I9.1 are designed to address potential impacts from the risks outlined in 
Section 5 as well as deliver on the objectives, targets and in particular the PRs listed in Section 2.  They 
include requirements and responsibilities for design, construction, evaluating performance and reporting.   

Attachment I9.1 also references Design Packages (DPs) in design-related control measures.  PRs that 
relate to design are addressed in accordance with the Design Management Plan (PL-TDV-PM-0-X-000-
0011-0-00). 

Control measures implemented on site in response to potential and actual events will be recorded in the 
Weekly Environmental Inspection Checklist (FM-TDV-EN-0-X-000-0006) and records retained on site. 

Attachment I9.2 Water Quality and Erosion Management – Control Devices describes a range of soil 
erosion and sediment control device options that are available for use to implement the erosion and 
sediment controls outlined above. 

6.2 Guiding mitigation strategy 

The choice of controls is governed by the overall strategy for groundwater and surface water 
management at the site.  The design proposed in the report titled Victorian Desalination Project: 
Groundwater and Surface Water Management, May 2010 (Bonacci Water) has been adopted onsite.  
This includes a treatment train which is summarised in Attachment I9.3 Water Quality &Erosion 
Management – Treatment Train for Groundwater and Surface Water Management.  The Bonacci Water 
report provides the detail of this design. 

All sediment and erosion controls have been taken from The Blue Book and related references such as 
SA EPA’s Stormwater Pollution Prevention Code of Practice.   

Verification of implementation of this design will be done through the sign-off of the treatment train, sign-
off of the Site Environmental Plans(see Section 7) and scheduled site environmental inspections.  
Responsibilities for these sign-off processes are detailed in Attachment I9.1. 
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6.3 Tunnelling Water Treatment System 
Under optimal conditions all water separated from the spoil at the tunnelling slurry treatment plant will 
stay in the system; recirculating to aid in spoil transport from the excavation face. The volume of water 
that will be surplus to the slurry treatment plant is dependent on volumes of groundwater encountered 
during excavation. Any surplus water from the slurry treatment plant will be treated by the tunnelling 
water treatment plant which can treat up to 15 l/s. Thus treated water discharged from the tunnelling site 
to the TDJV sedimentation ponds will be between 0 and 15 l/s. 

Water discharged from the tunnelling site to the TDJV sedimentation ponds will contain background 
levels of species typically found in the local uncontaminated groundwater. The water treatment system 
will be configured to treat water to the following ranges: 

� pH 6.5-8.5 

� total suspended solids < 50mg/L 

� no oil and grease 

� no discolouration.  

Treated water will then be sent to the sediment pond for testing and further treatment, if required, in line 
with water quality objectives agreed with EPA (see Section 2.2). 

Hydrocarbons will be removed by the following process at the tunnelling site prior to the water entering 
the TDJV sediment / holding ponds: 

� Any spill in the tunnel will be contained and cleaned immediately; 

� Oil absorbent booms will be utilised in the primary tunnelling settlement sump; 

� Water from the primary tunnelling settlement sump will never be pumped from the surface 
(pumps will always be positioned below the top of the water) ensuring any oil that may be 
present on the surface is not sent to the tunnelling treatment plant; 

� If oil does enter the tunnelling treatment plant, stainless steel skimmers are present on the 
clarifiers to segregate the oil for correct disposal, and; 

� Should oil from a spill pass all the above controls the contaminated water can be quarantined in 
a redundant clarifier for disposal to a licensed liquid waste treatment facility. 

**** +���������
������������
+���������
������������
+���������
������������
+���������
������������
����

A single Site Environmental Plan (SEP) has  been developed for the whole plant site that 
detailsenvironmental management measures such as permanent controls, No Go zones, property 
boundaries and significant flora and fauna species.  These measures are implemented to minimise 
potential impacts of construction activity on the environment and community.  

The information contained in the SEP is presented in pictorial and tabular drawing format. This is to make 
them easy to use by all site personnel, consultants and subcontractors.  SEPs are updated to reflect 
operating practices on a regular basis. 

The water quality management controls set out in the SEP are drawn from this sub plan.Additional 
practical management measures are picked up and covered by the Weekly Environmental Inspection 
Checklist. 

SEPs are held onsite by Area Environment Managers. 
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Environmental audits and site environmental inspections (SEIs) are scheduled to detect where PRs and 
other environmental requirements are not being met with appropriate corrective actions developed to 
address these issues as they arise. Schedules, responsibilities and reporting procedures for surface 
water, groundwater, erosion, sediment and flooding control monitoring, are set out in the Monitoring, 
inspection, audit and reporting schedule - Attachment L of the D&C Plant and General Area EMP. 

The groundwater programme was developed directly from a report prepared by PBB titled Groundwater 
Monitoring and Mitigation Plan During Construction (PL-PBB-CI-2-000-0001-D-00) and the surface water 
monitoring programme was developed in consultation with the EPA and West Gippsland CMA for all 
waterways that may be affected by the project.  

Monitoring will be undertaken by appropriately qualified personnel, in accordance with the appropriate 
standards and guidelinesas specified in AttachmentL of the D&C Plant and General Area EMP. 

In additional to in-situ sampling, samples will also be collected and analysed by a National Association of 
Testing Authorities (NATA) accredited laboratory as and when required. Testing frequency and 
parameters tested will be dependent on the consent requirements and as agreed with the regulatory 
body.  

Where monitoring identifies levels exceeding background targets as agreed with EPA (see section 2.2): 

~ No discharge will occur.  Only waters that meet these requirementsare fit for discharge from site 

~ Release waters will be treated according to the test/treat/retest regime provided in Figure 3 in 
Section 9 below. 

---- �
�������������
���
�
�������������
���
�
�������������
���
�
�������������
���
����

Contingency measures have been developed and are summarised below. The control measures table 
(Attachment I9.1) focuses on preventative measures. 

All environmental incidents will be responded to in accordance with the plant site Environmental Incident 
Response Plan (EIRP).  The EIRP provides project specific details for the identification of and response 
to potential environmental related incidents at the plant site during the D&C phase of the VDP.It provides 
assistancein managing potential and actual incidents, as well as follow-up and reporting requirements. 

The environmental risk assessment has identified the following circumstances that could occur outside 
normal operating conditions, which may ultimately result in contamination of a waterway: 

~ A storm event1 greater than design conditions 

~ Design of temporary sediment controls is insufficient for the maximum exposed area 

~ Water and soil contamination due to fuel or oil spill (see Hazardous Materials Sub Plan) 

~ Change in water quality in local waterways when compared to background levels (due to off site 
sources) 

~ Discharge from sediment basin above water quality objective levels.  

                                                        

1 Preparation for storm events is addressed in the Control Measures Table (Attachment 9.1 to this sub plan). 
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Such circumstances have the potential to impact on waterways and at the site.  These events will be 
identified by: 

~ Visual Inspections that show: 

Build-up of sediment off the plant site; 

Excessive sediment build-up on the plant site; 

Severe or excessive rill erosionon the plant site; 

Excessive erosion on the plant site; 

Release of construction material from the plant site; 

Poor vegetation establishmenton the plant site; 

Poorly maintained, damaged or failed erosion and sediment control devices on the plant site. 

~ Deteriorated water quality deemed by the Environment Team to be attributable to the construction 
activities 

~ Observations such as: 

Severe weather warnings 

Sediment basins over-topping 

Occurrence of a spill 

In the case of failure of sediment controls in a stormwater event, contingency measures will be 
implemented in accordance with the procedure outlined in Figure 3. 

In the case of sediment basin requiring discharge of water above water quality objective levels, this water 
will be removed from sediment basins via road tankers and disposed of at an EPA licensed facility. 
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Figure 3: Waterway contamination from erosion – contingency procedure
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Notes to Figure 3: 

# 1. See Environmental Incident Response Plan 

# 2. See Flora and Fauna sub plan Att I5.2Flora, Fauna &Significant Species Management 
Procedure 

A. Rill erosion controls 

In the case of severe or excessive rill erosion, the cause will be investigated, up-slope water movement 
will be controlled, the surface re-profiled, dispersive soils will be covered with a minimum 100mm layer of 
non-dispersive soil and stabilized with erosion control blankets and vegetation, as necessary. 

B. Off-stream (or ‘sheet’) erosion controls 

Where off-stream erosion occurs - rills will be filled, the area will be re-vegetated and velocity control 
measures will be installed.  These include one or a number of the following, to be chosen depending on 
the circumstances of the event: 

� Contour cultivation. All cultivation used to prepare the rehabilitation area will be on the contour. 
On steep slopes, this requires the land to be terraced or benched. 

� Contour Deep Ripping or `Contour Furrowing’. These procedures will be used to relieve soil 
compaction and improve water infiltration only where the soil or spoil material is of low 
permeability. It is common to use these procedures where gypsum or lime soil amendments are 
being incorporated. The methods may also be used to increase infiltration in most soils. 

� Contour/ Level Banks/ Earth mounds/ Swale Drains or similar structures are expected to be the 
most common physical control measures utilised. The size of these structures will be 
determined by the size of the catchment area. They will not be constructed out of dispersive or 
highly erodible materials. 

� Absorption and Pondage Banks. These are banks similar in design to contour banks but laid out 
such that they pond water - thereby causing greater infiltration and less runoff. They will apply 
only on low slopes (less than 1%) and will be avoided in materials which become dispersive 
when saturated. They will not be used on spoil dumps containing toxic materials. 

� Diversion Banks. These will be used to reduce or eliminate the catchment to the heads of 
gullies. They need to be located such that they spill water to stable areas - preferably away from 
the rehabilitation area. 

� Spillways/Grassed Waterways. These structures will be used to confine runoff from any or all of 
the above structures into a stable vegetated flow path. Because these structures effectively take 
all excess runoff from a rehabilitation area, they are expected to be installed first and well 
vegetated prior to the actual construction of the diversion structures.  

� Lined Waterways. Additional treatment and special precautions may be required to protect 
waterways from large-scale erosion. Available treatment measures include: 

o Jute mesh may be used to line channels of modest grade (up to 10%) where flow 
velocities do not consistently exceed 2.5 metres per second. This is laid after a channel 
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has been shaped to an even cross-section and seeded with a stabilising cover which will 
grow up through the mesh. It is held in place by staples pushed into the underlying soil.  

o Rip-rap or stone pitching which involves the use of stone (generally of about 100 mm 
cross-section) will be placed by machine or by hand to line the shaped bed of a channel. 
In general the size of the rip rap is increased as the design velocity of flow of the 
waterway increases. Rip rap will be keyed into the underlying soil or the optimal 
approach is to lay it on a filter blanket of sand and gravel 150 mm thick. 

o Gabions and mattresses are rockfilled wire baskets useful for lining stream banks in 
particularly erodible sections. Again a gravel filter or a filter cloth beneath them can 
improve their effectiveness. They should always be well keyed into the bed and banks of 
the treated stream or channel. 

Where poor vegetation establishment/ growth or soil coverageon the plant site is found to have caused 
sediment contamination into a waterway, new vegetation will be planted, hydro-seeding and/or mulching 
will be undertaken, as required. It is noted that newly planted and previously planted areas may require 
supplementary watering and replanting to ensure adequate growth and minimize a re-event. 

�.�.�.�. /��������
/��������
/��������
/��������
����

10.1 VDP documents 
~ Environmental Effects Statement, Volume 3, Chapter 9 

~ Minister of Planning VDP Assessment under the Environment Effects Act 1978, (Jan 2009) 

~ Environmental Effects Statement,  Technical Appendix 76, GHD 2008 

10.2 Technical / legislative documents 
~ State Environment Protection (Groundwaters of Victoria), EPA Victoria, 2004 

~ State Environment Protection (Waters of Victoria), EPA Victoria, 

~ Urban Stormwater Best Practice Environmental Guidelines (1999), CSIRO Publishing, CSIRO 

~ Best Practice Environmental Management – Environmental Guidelines for Major Construction Sites 
(February 1996), EPA Victoria 

~ Regional River Health Strategies for Port Phillip, Western Port and West Gippsland, EPA Victoria  

~ The Blue Book (2004), Landcom 

~ Construction Techniques for Sediment Pollution Control (1991), EPA Victoria  

~ Stormwater Pollution Prevention Code of Practice (1998), SA EPA. 

~ Analysis of Impacts to Groundwater during Construction and Operation of the Desalination Plant 
(2010), PBB   

~ Groundwater Monitoring and Mitigation Plan During Construction(2009), PBB 

~ Victorian Desalination Project: Groundwater and Surface Water Management (2010), Bonacci Water 
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ATTACHMENT I9.1 WATER QUALITY AND EROSION MANAGEMENT – CONTROL MEASURES TABLE 

# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

1 Design – 
flood control 

13095 Design and construct the Desalination Plant to be sufficiently above the 1 in 100 
annual exceedance probability. The minimum floor level of plant buildings will be  
set at RL+6.5 to maintain a 300mm freeboard during a 1 in 100 year event. 

Plant Architects and 
Engineers 

Design Plant designs  

2 Planning - 
Soil analysis 

16111 Prior to the commencement of construction, soil types will be analysed within the 
project area to understand potential erosion risks. This will assist in determining 
the appropriate sediment and erosion controls to be implemented onsite.  

Construction 
Manager 

Construct Soil Types 
Report 

 

3 Management 
Strategy 

15103 Treatment train (adopted from Bonacci Water) as outlined in the Water Quality 
and Erosion Sub Plan section 6.1 and Attachment I9.3 will be installed onsite 
and the strategy implemented in consultation with EPA 

Area Environmental 
Manager and 
Construction 
Manager 

Design Approved 
strategy 

 

4 Management 
Strategy 

15103 The treatment train system will be managed, monitored and reviewed to ensure 
adherence to design and that changing construction conditions are reflected. 

Area Environmental 
Manager 

Construct Inspection 
records 

 

5 Induction - All personnel are appropriately inducted in general water quality and erosion 
control practices 

Site Manager Construct Training records  

6 Site access  16111 On site temporary access roads will be established utilising existing tracks where 
possible. If new tracks are required topsoil will be removed (and reinstated post 
construction works) and a suitable all weather track established (with erosion 
sediment control measures). 

Site Manager Construct Inspection 
records  

 

7 Vegetation 
clearance  

16111 Vegetation clearance and soil disturbance will be confined to those areas 
required for construction within the construction area. 

 

Site  Manager and 
Environmental 
Officer 

Construct Inspection 
records 

 

8 Vegetation 
clearance 

16111 Vegetation clearance will be minimised where possible and only after approval 
by the Environmental Officer in accordance with the SEP. 

 

Site  Manager and 
Environmental 
Officer 

Construct Inspection 
records 
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9 Vegetation 
clearance 

16111 Strip surface soil and vegetation progressively to limit to only those areas that will 
be worked on immediately, to minimise erosion and sedimentation  

Construction 
Manager 

Construct Inspection 
records 

 

10 Vegetation 
clearance 

16111 Progressive revegetation of disturbed areas will be undertaken including 
establishment of reed systems and native vegetation  

Construction 
Manager 

Construct Inspection 
records 

 

11 Weather 
watch 

16111 Where possible, undertake any works near waterways in dry season and using 
Bureau of Meteorology weather forecasting information  

Construction 
Manager and 
Environmental 
Officer 

Construct Inspection 
records 

 

12 Weather 
watch 

13096 Implement a flood warning system i.e. daily checking of weather forecasts 
(Bureau of Meteorology) and information distribution key site personnel  

Construction 
Manager and 
Environmental 
Officer 

Construct Inspection 
records 

 

13 Storm 
Preparation 

13092 Prepare sites for forecast  heavy rains by ensuring bunding is adequate, clean 
out existing drains, cut temporary drainage lines to prevent inundation in open 
excavations and put lids on bins and other open storages. 

Construction 
Manager 

Construct Daily logs  

14 Stockpiles 16109, 
16111 

All stockpiles that are to remain undisturbed for lengthy periods will be either 
covered or revegetated/reseeded to not only reduce the production of dust but to 
prevent excessive erosion and sediment loading. 

Construction 
Manager 

Construct Site 
Environmental 
Plans 

 

15 Stockpiles 15106 Bunds will be built, as appropriate, around stockpiles to contain stockpile material 
and direct clean water flow away from stockpiles  

Construction 
Manager 

Construct Site 
Environmental 
Plans 

 

16 Stockpiles 15106 Stockpiles will not be established on slopes greater than 2:1 (horizontal to 
vertical). 

 

Construction 
Manager 

Construct Inspection 
records 

 

17 Stockpiles 15105 The stockpiling of surplus material will not be undertaken during periods of heavy 
rainfall. 

 

Construction 
Manager 

Construct Inspection 
records 

 



 
I9 D&C Plant and General Area – Water Quality and Erosion Management Sub Plan 

 

TDV-0-EV-SB-0011.I9-03     � 

18 Stockpiles 15106 Stockpiles will be located away from natural flow paths  Construction 
Manager 

Construct Site 
Environmental 
Plans 

 

19 Stockpiles 16109,  
16111 

Temporary erosion and sediments control structures such as fencing, coverings, 
and contour drains will be placed around stockpiles to prevent erosion. 

 

Construction 
Manager 

Construct Site 
Environmental 
Plans 

 

20 Stockpiles 16109, 
16111 

Stockpiles will not be located within the canopy or dripline of any tree that is to be 
retained. 

 

Construction 
Manager 

Construct Inspection 
records 

 

21 Stockpiles 16111 If stockpiling is required outside of the construction area it will be subject to a 
separate environmental assessment. 

 

Construction 
Manager 

Construct Inspection 
records 

 

22 Stockpiles 16111 If contaminated stockpiles are created, these will be covered in order to prevent 
further spread of contamination through contaminated run-off. 

Construction 
Manager 

Construct Site 
Environmental 
Plans 

 

23 Excavation 
and 
dewatering 

16100 If necessary provide alternative water sources to groundwater users, reducing 
dewatering times or varying construction methods. 

 

Construction 
Manager 

Construct Inspection 
records 

 

24 TBM slurry 
water 

16100 The water used to manufacture TBM slurry will be recovered and treated 
through the on site water treatment plant. Water pumped from the tunnels 
during cutter interventions will be also treated via treatment plant 

Design Package 
Manager 

Design Verified design 
for tunnels 

 

25 Sedimentatio
n basin 

 Any groundwater and rainfall runoff within any water that is extracted from the 
shaft and tunnelling operations will be pumped to the sedimentation basin. Water 
from the sedimentation basin will be stored and reused on site where possible for 
use in tunnel boring machine (TBM) slurry top up, dust suppression, compaction 
water, curing water, etc.  

Construction 
Manager 

Construct Inspection 
records 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

26 Groundwater 
monitoring 

14102 Conduct ongoing monitoring ensuring minimisation of impacts on groundwater. 
Monitoring programme to include as required: 

� Establishment of groundwater monitoring bore sites and obtaining 
monitoring bore licences 

� Collection of groundwater data to evaluate disposal/ collection dewatering 
requirements 

� Baseline monitoring to establish water quality conditions pre-construction 

Investigation of potential impacts to flora and fauna 

Construction 
Manager and 
Environmental 
Officer 

Construct Monitoring 
records 

 

27 Discharge to 
waterways 

14101 No discharge to waterways will be made without assessment that water quality 
will meet EPA agreed discharge requirements, in accordance with SEPP (WoV) 

 

Environmental 
Manager  

Construct Inspection & 
monitoring 
records 

 

28 Excavation 
and 
dewatering 

14102 Inspection of groundwater discharges will be incorporated into the weekly 
environmental inspection programme. 

Environmental 
Officer 

Construct Inspection & 
monitoring 
records 

 

29 Clean run-off 13092, 
15105 

Divert clean surface water runoff around and/or away from disturbed areas and 
construction activities, where feasible. 

Construction 
Manager 

Construct Inspection 
Records 

 

30 Surface 
water  

13092, 
15105 

Minimise slope gradient and length, where feasible. 

 

Construction 
Manager 

Construct Inspection 
Records 

 

31 Run-off 
velocity  

13092, 
15105 

Maintain run-off at non-erodible velocities. 

 

Construction 
Manager 

Construct Inspection 
Records 

 

32 Vehicle 
washing  

15105 Vehicle wash areas will be bunded. 

Any effluent from vehicle washing containing sediment or detergent 
contaminated wash water will be sent to the onsite water treatment system 

 

Construction 
Manager 

Construct Inspection 
Records 
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

33 Flooding  13095 Equipment and materials liable to float away and potentially polluting substances, 
products and materials (including loose spoil, sand and aggregates) will not be 
stored within areas at risk from foreseeable flooding nor within 30 metres 
horizontal distance from any surface watercourse  

Construction 
Manager 

Construct Inspection 
Records 

 

34 Drainage 16111 Apply appropriate drainage (as outlined in Attachment I9.3 to this sub plan) from 
the changing profile to ensure silty run-off does not enter surface watercourses 
or drain directly. 

 

Construction 
Manager 

Construct Site 
Environmental 
Plans 

 

35 Boreholes  14100 Encountered boreholes will be protected or decommissioned. 

 

Construction 
Manager 

Construct Daily logs  

36 Bunding  15105, 
19128 

Trap soil and pollutants on site using bunding or other containment techniques. 

 

Construction 
Manager 

Construct Site 
Environmental 
Plans 

 

37 Inspect 
control 
performance  

16111 In addition to daily observations by site supervisors, conduct weekly inspections 
and maintenance of erosion and sediment controls to ensure they are functioning 
correctly and efficiently.  

Environmental 
Officer 

Construct Inspection 
Records 

 

38 Discharge 
monitoring  

14101, 
15107 

Monitor quality of discharge water in accordance with SEPP objectives and EPA 
requirements. 

Environmental 
Officer 

Construct Monitoring 
Records 

 

39 Groundwater 
monitoring  

14102 Monitor groundwater quality and levels during project construction in accordance 
with the requirements of the EPA and/or relevant Government Agency or Water 
Authorities. Monitor quality of water in receiving waters where appropriate. 

Environmental 
Officer 

Construct Monitoring 
Records 

 

40 Awareness 
of waterways  

15105 Appropriate signage of creeks adjacent to working areas to ensure no improper 
placement of stockpiles, storage areas or undertaking of non-permitted activities. 

 

Environmental 
Officer 

Construct Inspection 
records  
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# Issue PR # 
addressed 

Control Measure Responsibility * Project 
Phase 

Evidence Audit 
Check 

41 Drainage 
labelling  

15103 All drainage on site will be identified and labelled accordingly as either 
‘reuse/discharge water’ or ‘contaminated water’. 

Environmental 
Officer 

Construct Inspection 
records 

 

42 Flood 
protection  

13092, 
13094, 
13096 

Maintain existing flood protection systems including levy banks, ensure any 
removal of levy banks are reinstated  

 

Construction 
Manager 

Construct Inspection 
records 

 

43 Stormwater 
reuse  

15105 On site stormwater collection storage ponds will be utilised on site.  

• Collected water will be used for onsite uses such as dust suppression 
and irrigation of revegetated areas.  

• Two large ponds will be designed and constructed appropriately and will 
remain for O&M works. These ponds will store the recycled water from 
the RO building roof and will be used in the Admin building toilets and 
irrigation for the Green Roof planting.  

• These ponds will be designed to have a capacity of approx 1 million 
litres. These ponds will be used as the primary storage with other ponds 
/ sumps to be constructed temporarily depending on the extent of 
ground water encountered.  

 

Design Package 
Manager 

Design Water storage 
pond design 

 

44 Control 
devices  

15103 All devices will be installed in accordance with the Victorian Urban Stormwater 
Best Practice Environmental Guidelines and EPA Best Practice Environmental 
Management – Environmental Guidelines for Major Construction Sites (1996).  

 

Environmental 
Officer 

Construct Site 
Environmental 
Plans 

 

45 Control 
devices  

16109, 
16111 

Sediment and erosion control devices will be implemented as required according 
to the strategy outlined in the Water Quality and Erosion Sub Plan section 6.1 
and Attachment I9.3. 

More information about the application of specific erosion and sediment control 
devices is contained in Attachment I9.2. 

Site Manager Construct Site 
Environmental 
Plans and 
Inspection 
Records 
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* The Responsibilities column refers in many cases to senior positions within the project organisation, due to the changing nature of project teams.  In practice some 
responsibilities may be delegated by the person nominated. 
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ATTACHMENT I9.2 WATER QUALITY AND EROSION MANAGEMENT – 
CONTROL DEVICES 

This attachment describes a range of soil erosion and sediment control device options that are available for use to 
implement the erosion and sediment controls outlined in Attachment I9.1. 

Control Measures: Figures (Taken from the Stormwater Pollution Prevention Code of Practice, SA EPA, 1998 
unless stated otherwise). 

Figure 1: 
Diversion 
or catch 
drain 
installation 
method 

 

 
Prior to commencement of construction and site clearance a network of catch or diversion drains will be 
constructed across slopes to direct runoff at a non erosive velocity (Figure1). These will divert clean 
runoff away from and/or around disturbed areas. Catch/diversion drains will also be used where long cut 
or fill slopes need to be broken into a number of shorter non-erodible sections. Intercepted sheet runoff 
will be directed across the slopes to discharge onto designated stabilised areas (subject to consultation 
with the relevant Government agency, Water Authority and the EPA). 
Perimeter v-drains will also be installed along site boundaries, where feasible, to catch and drain surface 
water runoff generated on site and direct to the detention basin or other suitable collection point for 
treatment. 

Figure 2: 
Level 
spreader 
installation 
method 
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Level spreaders (Figure 2) will be installed at the outlets of diversion or catch drains where high levels of 
flow are expected or may be possible. These will be constructed with special care to ensure that the 
outlet sill is level over the entire length and discharge is to stabilised vegetated areas . Level spreaders 
will not be used in potential flow path areas and will be monitored to ensure that discharge does not 
become concentrated into rivulets.  

Figure 3: 
Hay bale 
barrier 
installation 
method 

 

 
Hay bales will be used as temporary sediment control devices (Figure 3). All hay bales will be wrapped in 
a geotextile membrane, staked in place with two stakes and used in multiples. All bales will be butted 
tightly at adjoining surfaces and will be embedded into the ground surface to ensure that sediment laden 
runoff is forced to pass through the bales. Hay bales will be sourced from reputable suppliers to ensure 
that no pest plant species are inadvertently introduced to the site. 

Hay bales will be used to aid filtration of runoff from small catchments (up to 0.5ha) and may also be 
used to create temporary perimeter banks around disturbed areas to prevent runoff from leaving the area 
without being filtered. They may also be used to help protect stormwater drains and inlets where 
appropriate and/or necessary. 
All hay bales will be regularly inspected for signs of damage and will be replaced as and when required 
but no less frequently than every three months. Following rain events hay bales will be checked to 
ensure they remain in position and that undercutting or overtopping has not occurred. 
 
Note: 
The use of hay bales is to be avoided and if used, only in the short term until more effective 
controls can be installed or applied 
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Figure 4: 
Silt fence 
installation 
method 

 
Silt fences will be used where sediment control of sheet flows is required, particularly on slopes and 
exposed areas (Figure 4). Silt fences will be installed prior to site clearance and construction works and 
will be located so as not to impede the movement of construction traffic. These measures will be installed 
along the downstream perimeters of construction areas to provide an additional link in the chain of 
erosion and water pollution prevention. They may also be utilised around the base of stockpiles to 
prevent any potential escape of sediment laden runoff. In either case the catchment area will not exceed 
0.5ha. 

They will be constructed from a strong, heavy duty geotextile with good ultra-violet stability and may be 
strengthened further with the use of wire meshing. As a minimum silt fences will be anchored 0.2m below 
the ground surface with fence stakes set at least three metres apart and will be located no less than 2m 
from the toe of any stockpile and/or spoil mound. Other measures will be used where slope lengths 
exceed a gradient of 1:2 and/or 60m in length. 

Regular inspections will be made to ensure that they are adequately performing their function and they 
will be replaced as and when necessary (dependent on the material used but likely to be no less 
frequently than every six months). 
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Figure 5: 
Drop inlet 
sediment 
trap 

 
Prior to commencement of construction all stormwater inlets will be protected by one of the following 
methods and will depend if they are drop inlets (Figure 5) or side entry inlets (Figure 6). These inlet pit 
traps will be constructed using heavy gauge wire netting or mesh supporting a geotextile membrane. This 
membrane will be protected by being covered with a 50–75mm layer of gravel that has been prewashed. 

Other methods for protection include the use of gravel-filled geotextile sausage filters (Figure 7) for the 
protection of side entry inlets and vertically staked geotextile sediment filters (Figure 8) for the protection 
of drop inlets. The former should be constructed so that they are longer than the length of the inlet pit and 
should have an elliptical cross-section of about 150mm high x 400mm wide. Bricks or wood should be 
used to provide spacing between the filter and the inlet entrance. The latter should follow the design of 
silt fences. 

Figure 6: 
Side inlet 
sediment 
trap 
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Figure 7: 
Gravel-filled 
geotextile 
‘sausage’ 
filter 
construction 
method 
(taken from 
The Blue 
Book, 
Landcom 
2004) 

 

 
Other methods for protection include the use of gravel-filled geotextile sausage filters (Figure 7) for the 
protection of side entry inlets and vertically staked geotextile sediment filters (Figure 8) for the protection 
of drop inlets. The former should be constructed so that they are longer than the length of the inlet pit and 
should have an elliptical cross-section of about 150mm high x 400mm wide. Bricks or wood should be 
used to provide spacing between the filter and the inlet entrance. The latter should follow the design of 
silt fences. 

Figure 8: 
Vertically 
staked 
geotextile 
sediment 
filter 
constructio
n method 
(taken from 
The Blue 
Book, 
Landcom 
2004) 
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Figure 9: 
Temporary 
construction 
exits 

 

 
In the event that mud-tracking off site is assessed as having potential to become problematic, temporary 
construction exits will be installed where construction traffic interfaces with public roads (Figure 9). These 
exits will comprise a raised pad of coarse gravel (75mm aggregate, 150–200mm in depth) overlying a 
geotextile fabric. It is essential that this fabric prevents the migration of moisture to the surface 
(particularly if wheel washing facilities are in use) caused by vibration from heavy plant. ‘Cattle grid’ 
shakers will be installed on the surface to aid in the removal of mud from wheels. The construction exits 
will be a minimum of 3m wide and 15m in length. 

If necessary wheel cleaning facilities will be provided. All drainage from the exit will be directed to a 
sediment trap or sedimentation basin and treated before discharge or re-used for dust control measures, 
where feasible. Measures will be taken to ensure that drainage does not flow off site.  

A street sweeper unit will also be employed to maintain clean road surfaces and to reduce the likelihood 
of mud tracking on and off site. The sweeper unit will also be used on public roads as required and at the 
end of each working day. 

Figure 10: 
Combined 
sediment 
and erosion 
control 
measures 

 

 
The above measures will be used in combination to provide the most practical and environmentally 
beneficial outcome. Figure 10 gives an example of how these measures may be used. 
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Sedimentation basins and water treatment 

Sedimentation basins will be used where all other methods are deemed insufficient to control sediment laden flows. In 
the event that sediment basin(s) are to be constructed they will adopt the following principles: 

� Be installed prior to earthworks and site clearance 

� Be constructed using a compacted earth embankment across a drainage line 

� Contain a perforated and filtered riser pipe as an outlet to ensure adequate detention times 

� Contain emergency spillways 

� Be carefully sited and take into consideration operation and health and safety. 

The basins will be designed to allow the water to remain captured, treated if required and released. The water will either 
be used on site in dust suppression activities and other activities as required, or allowed to infiltrate and return to the 
groundwater aquifer. 

Collected and treated water will be regularly tested prior to it being discharged to ensure compliance. Should the 
treated water quality not achieve the discharge requirements, water will either be discharged to a retention tank 
and retreated or discharged to sewer. 

Sediment Traps 

Prior to construction and site clearance sediment traps will be installed in areas where high or concentrated 
sediment laden flows are expected (silt fences and hay bales will be used for lower loads). These will consist of 
small basins that will allow the settlement of sediment and silts and will be located on drainage lines downstream 
of catchments no larger than 0.5ha. 

Sediment traps will be regularly inspected and maintained to ensure continued efficiency and capacity. Their 
effectiveness may be aided through the use of sediment filers on the uphill face of the embankment. 

Vegetated buffer strips 

Erosion control matting will be used on all revegetation areas on steep slopes to provide interim protection until 
vegetation cover is established. Revegetation of disturbed areas will be undertaken as soon as practicable 
following completion of earthworks and will be progressively fenced off from areas of active works. 

Revegetation will also form part of the site rehabilitation and is covered in greater detail in the Site Reinstatement 
and Rehabilitation Sub Plan  

Where possible vegetated buffers will be used to intercept sediment laden flows. The guide outlined in Table 1 
below will be followed in the creation of these buffer strips. 

Table 1: Vegetated buffer strip lengths for slope  

Vegetation type 

Minimum strip lengths (m) 

2% 
slope 

4% 
slope 

6% 
slope 

8% 
slope 

10% 
slope 

12% 
slope 

14% 
slope 

Trees with dense ground cover 10 10 10 10 15 15 15 

Dense grassed cover 15 20 30 40 50 60 70 

Light grassed cover 30 60 90 120 150 180 220 
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ATTACHMENT I9.3 WATER QUALITY TREATMENT TRAIN 

1. Introduction 

This attachment describes design for the Victorian Desalination Project (VDP) Wonthaggi plant site in 
relation to groundwater and surface water management during construction.  It presents a treatment train 
and operating strategy that is designed to manage the impacts of construction activities on water 
discharging from the plant site. The treatment train will mitigate the discharge of indicative contaminants 
including suspended solids, dissolved solids, phosphorus, nitrogen and pH from the site.  

It is well known that construction activities have the potential to generate high levels of sediments and 
related contaminants in stormwater runoff. For this particular project, the construction activities are also 
expected to displace groundwater which will contribute to stormwater runoff. Some of the excess 
groundwater will be discharged directly to the sediment basins. Since all water on site is directed to these 
sedimentation basins, any discharges from site will potentially be a mixture of both groundwater and 
surface water (hereafter referred to as collected water).   

This strategy draws heavily from a report commissioned for the site by Bonacci Water: 

• Victorian Desalination Project: Groundwater and Surface Water Management, May 2010 
(Bonacci Water) which develops and recommends actions to mitigate the environmental impacts 
of constructing the plant on downstream waterways. 

The Bonacci Water report was informed by an earlier report by PBB: 

• Analysis of Impacts to Groundwater during Construction and Operation of the Desalination Plant 
(PBB) (RP-PBB-CI-2-X-000-0005-D-00), which details the groundwater flow regime at the plant 
site. 

Bonacci Water’s design takes into account the peak discharge from a 1 in 100 ARI event and has a 17% 
provision for the effects of climate change.  It considers the mixed nature of ground and surface runoff 
waters, including groundwater displaced from tunnelling operations.  The sedimentation basins existing 
on site were designed and constructed with the assistance of Bonacci Water during their work in 
preparing their report. 

During construction, the ground surface in the plant site area will be lowered from its baseline level to an 
elevation that is below the baseline water table.  Drains will be included to facilitate dewatering during 
construction and prevention of water logging during plant operation.  All treatment measures outlined in 
the treatment train below are located on terrain above inundation from flooding in the Powlett River. 

2. Site Assessment 

Refer to the above reports for a detailed assessment of the surface and groundwater flow paths, typical 
water quality and contours that influence flows on site. 

2.1 Internal Catchments 

The extent and area of internal stormwater catchments and associated land uses was utilised in analysis 
of collected water runoff and for design of treatment trains by Bonacci Water (2010). The internal 
catchments used by Bonacci Water were based on the contours of final earthworks as shown in Figure 1. 
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Figure 1 Internal stormwater catchment boundaries 

During construction, surface water will travel along flow paths dictated by contours as shown in Figure 2. 

 

Figure 2 -Surface water flow paths at the site 

 

Stormwater generated by the northern catchment A, which is not subject to construction activity, follows a 
flow path that discharges to an existing dam at Point K. 
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3. Treatment Train 

Bonacci Water (2010) found that the impacts of construction of the VDP will be mitigated by retaining 
collected water on-site until the quality of that water is adequate for release to the receiving environment. 
This can be achieved by specifying an effective treatment train to improve water quality and sufficient 
storage to allow additional treatment of collected water as required. This additional treatment includes 
flocculation to remove solids and pH adjustment. The provision of storage before release of collected 
water at the site also provides the ability to intercept unexpected events such as spills on-site prior to 
impact on waterways.  In addition to storage in the sedimentation basin, there are numerous sumps, 
drains, sediment fences and rock beaching around the site that provide opportunity to intercept 
stormwater, plus bunded vehicle parking and refuelling areas to intercept spills. 

Monitoring at the site shows that the concentrations of dissolved solids range from 1,380 mg/L to 16,730 
mg/L in groundwater and range from 4,200 to 5,900 mg/L in the sediment basin. This information was 
used to derive expected pollutants loads for each catchment subject to construction activities at the site. 
The information was used to calibrate the MUSIC water quality model to expected pollutant loads 
generated by construction activity. It was estimated that the construction phase of the Desalination Plant 
produces pollutant and sedimentation loadings 100 times greater than pre-developed pollutant loading 
discharging from the Plant site.  

Previous monitoring at the Plant site by TDJV has also revealed that the pH of water stored in the 
sediment basin ranged from 3 to 4. The acidic nature of run off water from the site has originated from 
the acid sulfate soils (ASS) at the site. It was noted by Bonacci Water (2010) that acidic water has not 
discharged from the site and is contained in the sediment basin where it is treated with hydrolysed lime 
and/ or soda ash to ensure that the pH is within the State Environment Protection Policy (Waters of 
Victoria) (SEPP (WOV)) requirements.  

Collected water enters the treatment train at two locations, Input A from the north receives collected 
water runoff from catchments B and C; whilst Input B from the west which carries collected water runoff 
from catchments D, E and F as shown in Figure 3. 

 

�

 

 

 

 

 

 

 

 

 

 

Figure 3: Collected water inputs to the treatment train 
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The average daily collected water discharges from Input A to the treatment train is 108 m3/ day and Input 
B contributes an average flow of 69 m3/ day at peak discharges of 1.774 m³/s and 1.184 m³/s, 
respectively. 

The proposed treatment train for the site includes rock lined swales, sediment basins, flocculation and pH 
balancing and a settlement pond (Figure 4). 

 

Figure 4: Treatment train to manage the pollutant loads from construction activity 

All collected water runoff from catchments that are impacted by construction activities will be directed via 
rock lined swales to two sediment basins. The rock lined swales utilise small weirs to dissipate flow 
velocities and allow a large proportion of sediments to be removed from the collected water by the 
process of settlement and filtration through rocks. 

In addition, the combined volumes of the sediment basins allow storage of collected water runoff volumes 
in excess of expected maximum daily runoff volumes. This allows further removal of sediments and 
assessment of water quality via monitoring prior to treatment. The key indicators of water quality 
including turbidity, pH, dissolved oxygen and dissolved solids will be monitored at the sediment basin and 
at the settlement pond. Collected water will be released from the sediment basin to the downstream 
settlement pond provided that sufficient storage capacity is available. 

The requirement for pH adjustment and addition of flocculent is determined from the water quality results 
in the sediment basin. If the pH of collected water is less than 6, soda ash or lime will be added to the 
water. Likewise, if the suspended solids content of the water is greater than 340 mg/L then the addition of 
5 ml of flocculent (Ultrion 83697) for each m3 of collected water. 
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Collected water is then stored in the settlement pond for sufficient time to allow acceptable improvements 
in water quality, as indicated by continuous monitoring, prior to release via the downstream swale and 
wetland system to the Wonthaggi drain and ultimately the Powlett River. A key operating principle of the 
storages in the treatment train is the staged storage of collected water to allow sufficient improvement in 
collected water quality prior to release to the receiving waters. 

The following sections describe the design and processes for managing: 

• Screening and flow mitigation 

• Sedimentation 

• Settlement 

• Collected water volumes 

• Collected water quality 

• Pre and post- construction hydrological changes 

3.1 Screening and flow mitigation 

The velocity of collected water must be reduced to facilitate settlement of sediments from collected water. 
This is achieved by conveying collected water to the sedimentation basin via rock lined swales. The 
swales are designed to form a series of cascading basins that dissipate energy and enable the removal 
of large suspended solids from the flow. The swale is detailed in Figure 5 below. 

 

Figure 5: Design of the rock lined swales in the treatment train 
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Collected water discharges from catchments B and C will travel through a swale with a length of 180 
metres that contains weirs constructed of loose rocks located at 20 m intervals that form a series of 9 
cascading basins. Collected water runoff from catchment D passes through a swale with a length of 220 
metres that contains rock weirs located at 40 metre intervals. Whilst the magnitude and land use of 
catchment E only requires a swale with a length of 20 m and runoff in catchment F is carried to the 
sedimentation basin via a swale with a length of 120 m that includes rock weirs at 40 metre intervals. The 
treatment train is presented in Figure 6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

Figure 6: ���������	
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Following removal of the majority of gross pollutants from the collected water and reduction in velocities 
of collected water flows in the swales, the next phase of the treatment train is the sedimentation process. 

3.2 Sedimentation 

Additional removal of sediments and retention of collected water is facilitated by the sediment basin SB- 
1. Basin SB-1 has an effective storage volume of 4,020 m³ and a maximum storage volume of 41,600 m3. 
Details of the sediment basins are shown in the Appendix. 

The sediment basin has been designed to contain the maximum daily collected water runoff volume of 
5,736 m³ from the site and will accommodate potential increases in runoff that may result from a 17% 
increase in rainfall intensities due to climate change. 
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The basin retains collected water which allows larger particulates (>500� m diameter) to settle out of 
suspension resulting in further decreases in the turbidity of the collected water. The sediment basin SB-1 
is connected to the settlement pond via a manually operated pumping system. Daily monitoring of water 
quality will be used determine the requirement for flocculent and pH adjustment.  Real time data loggers 
with SMS-alerts are in the process of installation throughout the sediment pond system and Powlett 
River.  When water quality objectives are met water will be discharged into the wetland system onsite.  
Decisions to discharge water will be informed by weather forecasts and onsite reuse requirements. 

 

3.3 Flocculation and pH adjustment 

Bonacci Water (2010) expects that collected water entering the sediment basin will contain dissolved 
solids and suspended solids with particle sizes less than 500� m. To enable removal of these particulates 
from collected water, a flocculent will be added to instigate flocculation, the removal of colour and 
turbidity from the water in the form of flocs. The addition of lime, soda ash or caustic soda will be required 
to adjust the pH of the collected water to a range of 6.4 to 7.7 consistent with SEPP (WOV).  

The correct dosage of flocculent and pH adjuster will be administered to the collected water in the 
sediment basin prior to transfer to the settlement pond. The flocculent will bind smaller particulates to 
create a greater mass which allows settlement and removal of particles from the collected water. 

It is proposed to use Ultrion 83697, an inorganic polymer flocculent, to facilitate the flocculation process 
of the treatment train. Ultrion 83697 is a mixture of polyquaternary amines and polyaluminium chlorides 
that when combined with the supernatant water causes instantaneous flocs. Polymer flocculents produce 
flocs of large diameter which enables rapid settlement. However, polymers can be sensitive to 
overdosing. Water that is overdosed can remain turbid and become hard to treat. The optimum dosage 
for Ultrion 83697 is 5ml/m³. 

3.4 Settlement 

The final phase of the treatment train is the settlement pond (SP-1) with a storage volume of 1,100 m³. 
Collected water is pumped into the settlement pond from the sediment basin. The collected water is 
detained in the pond for a retention time that ensures the majority of particulates settle out of suspension. 
A critical detention time can be calculated by relating the settling velocity to the depth of the settling 
pond. Stokes equation was used to derive the expected settlement velocity of 0.00068 m/s. 
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The dimensions of the settlement pond and the relationship between the sediment basin and the 

settlement pond are shown in Figure 7. 

Figure 7: Details of the treatment train 

The critical detention time is a function of settling velocity and the depth of the settlement pond. A 
detention time of greater than 48 minutes is required to ensure most particulates to settle out of 
suspension. The performance of the treatment train was analysed using the MUSIC model. 

 

 

3.5 Collected water Volumes 

Analysis of the impacts of construction of the desalination plant on waterway ecosystem health was 
conducted using the continuous simulation model MUSIC from eWater CRC and the hydrological model. 
The MUSIC model was used to analyse in combination with the long daily rainfall record from Wonthaggi 
(1911 to 2010) and assess the capacity of the treatment train to cope with daily rainfall volumes. The 
performance of the treatment train was assessed at the points shown in Figure 8. 

 

 

 

 

 

 

 

 

 

 



 

Attachment I9.3 – Water Quality and Erosion Management Sub Plan 

// Page 9 

TDV-0-EV-SB-0011.I9-03 

 

Figure 8: �����
������
��������
����	
��
��������
�����	
���
���
������
��

The average, maximum, and 95th percentile collected water volumes simulated for each key location are 
shown in Table 1. 

�

Table 1:  Average, maximum and 95th percentile daily volumes of collected water 
at each location 

Location 
Collected water Runoff Volumes (m3/ day) 

Average Maximum 95th Percentile 

G 58.5 3628.8 383.2 
H 26.1 2107.2 163.1 
I 52.7 5255.0 304.7 
J 48.7 5195.0 272.9 
K 24.6 1514.7 157.9 

 

The storage capacities of the sedimentation basin and the settling pond were assessed to ensure that 
the system can contain the maximum daily runoff volumes. The daily volume of water entering the 
sediment basin SB-1 for different average recurrence intervals (ARI) is shown in Figure 9.  
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Figure 9 shows that the sediment basin has sufficient capacity to retain collected water runoff from all 
rainfall days up to and including the 100 year ARI that originate from catchments with construction 
activity. 

The maximum storage volume of the sediment basin SB-1 is 41,600 m³ which is greater than the 
maximum daily volume of collected water entering the sediment basins of 5,736 m³. Complete storage of 
maximum daily collected water runoff is possible within the sedimentation basin. Collected water is 
retained within the sediment basin until pumping into the settling pond SP-1 following treatment using 
flocculation and pH adjustment with storage for sufficient time to allow settlement to occur.  



 

Attachment I9.3 – Water Quality and Erosion Management Sub Plan 

// Page 10 

TDV-0-EV-SB-0011.I9-03 

The storage and treatment process will be staged to allow the complete filling of SP-1 prior to allowing 
additional settlement to occur. The settlement basin is emptied after a minimum storage time of 48 
minutes to allow the remaining stored volumes of collected water to be discharged from the sediment 
basins into the settlement pond SP-1. 

3.6 Collected water quality 

The parameters Total Suspended Solids (TSS), Total Phosphorous (P) and Total Nitrogen (TN) were 
considered to provide good indicators on the proficiency of the treatment train by Bonacci Water (2010). 
The collected water quality results from simulations using MUSIC were assessed by Bonacci Water to 
show the reductions in TSS concentrations as collected water progresses through the treatment train.  

3.7 Pre and post construction hydrological changes 

Bonacci Water also demonstrates that the proposed treatment train will also ensure that the peak 
collected water discharges from frequent rainfall events do not increase in comparison to pre-
construction conditions. This will ensure that construction activities do not increase erosion and 
sedimentation of downstream environments 


