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1. Glossary

Class A Standard means Recycled Water treated to a Class A standard in accordance with EPA
Victoria's 'Guidelines for Environmental Management: Use of Reclaimed Water'
Publication 464.2, June 2003.

Customer means a customer of Southern Rural Water who has signed an agreement with
Southern Rural Water to be supplied with Recycled Water within the Werribee Irrigation
District. The Customer is responsible for ensuring that the Customer Site Management Plan
(CSMP) requirements are met.

Customer Site Management Plan means the plan that must be prepared by Customers in
accordance with EPA requirements to use Recycled Water. See Appendix A for template.

Customer Site Management Report (CSMR) must be submitted by Customers annually to
confirm for the EPA that the necessary controls and good practice measures are in place at the
farm level.

Customer Supply Agreement means the legal document outlining the contract between the
entitlement holder and Southern Rural Water.

Distribution System means Southern Rural Water's channels and associated assets used for
supply of river water and/or Recycled Water to the Werribee Irrigation District Customers.

EPA Guidelines EPA Victoria Publication No. 464.2 Guidelines for Environmental
Management — Use of Reclaimed Water 2003

Grower’s Kit means the folder of Fact Sheets, other resources and customer agreements that was
distributed to growers at the information sessions conducted in September and October 2004.
Customers can obtain a Grower’s Kit or part thereof by contacting Southern Rural Water.

Headworks System means Melbourne Water's works upstream of the Interface Points used to
supply Recycled Water.

Interface Points means the flanges immediately upstream of the Supply Control Valves where
ownership of the Recycled Water transfers from Melbourne Water to Southern Rural Water as
shown in Figure 4-1.

Recycled Water means reclaimed water treated to a Class A Standard at the Western Treatment
Plant.

River Water Only customer means a customer of Southern Rural Water who has NOT signed an
agreement with Southern Rural Water to be supplied with Recycled Water within the Werribee
Irrigation District.

Supply Control Valves means the valves owned, operated and maintained by Southern Rural
Water immediately downstream of the Interface Points to control the supply of Recycled Water.

WID means the Werribee Irrigation District as defined under the Water Act 1989.

WTP means Melbourne Water's Western Treatment Plant at Farm Road, Werribee.
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2. Abbreviations

ANZECC Australian and New Zealand Environment and Conservation Council
Ca Calcium

DHS Department of Human Services

DPI Department of Primary Industries

DSE Department of Sustainability and Environment

EC Electrical Conductivity

ECse Soil Electrical Conductivity

ECw Water Electrical Conductivity

EIP Environment Improvement Plan

EPA Environment Protection Authority

ESP Exchangeable Sodium Percentage

GL Gigalitres (1 GL = 1,000 ML)

ha Hectare

HACCP Hazard and Critical Control Points

ISO International Standards Organisation

IMP Irrigation Management Plan

K Potassium

Mg Magnesium

ML Megalitres

N Nitrogen

Na Sodium

OHS Occupational Health & Safety

PERFORM  Prompt Emergency Response for Melbourne Water
P Phosphorus

QMP Western Treatment Plant Recycled Water Quality Management Plan
SAR Sodium Adsorption Ratio

SEPP State Environment Protection Policy

SRW Southern Rural Water

TDS Total Dissolved Solids

TKN Total Kjeldahl Nitrogen

uv Ultraviolet

WTP Western Treatment Plant
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3. Introduction

3.1 Purpose of the Regional Environment Improvement
Plan

The Regional Environment Improvement Plan (EIP) for the Werribee Irrigation District (WID)
Recycled Water Scheme aims to:

 Identify and explain the management of the environmental and health risks associated with
operation of the recycled water scheme

* Address the concerns of growers and the wider community where these are met by
implementation of management controls.

The EIP has been prepared and structured to meet the requirements of Victorian EPA
publication No. 464.2 Guidelines for Environmental Management — Use of Reclaimed Water
2003 (‘the EPA Guidelines’).

3.2  Scope of the EIP

The EIP addresses environmental issues associated with the operation of the whole WID
Recycled Water Scheme from the Western Treatment Plant (WTP) through to the use by
Customers in the WID.

It aims to generally discuss issues for customers however site-specific details and controls are
addressed in a separate Customer Site Management Plan (CSMP), which are prepared by each
Customer.

3.3 Approval of EIP

EPA Victoria has formally approved this document as required by the EPA Victoria Guidelines
for Environmental Management — Use of Reclaimed Water (the ‘EPA Guidelines’). In approving
this document, EPA Victoria formally endorses that the recycled water (including ‘shandied’
water) is environmentally sustainable provided it is used in accordance with the EIP and CSMP.
The Department of Human Services (DHS) endorses that the recycled water is safe for human
use by approving the Scheme as a Class A recycled water scheme. As part of this process a
Stakeholder Reference Group has been consulted during the development of the EIP. The
Stakeholder Reference Group consists of representatives from the Vegetable Growers
Association, SRW Customer Consultative Committee, Rate Payers of Werribee South Inc,
Werribee South Farmers Vic Inc, Werribee Young Farmers Group, Western Region
Environment Council, Wyndham City Council, Environment Victoria and Port Phillip
Westernport CMA.
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4. General Scheme Description

4.1 Background

The Victorian State Government and Melbourne Water have adopted an objective of recycling
20% of treated effluent from Melbourne’s Eastern and Western Treatment Plants by 2010.

The Western Treatment Plant at Werribee receives domestic sewage and industrial wastewater
from the central, northern and western suburbs of Melbourne. The plant receives an average
daily flow of around 500 ML. Three types of sewage treatment are employed at the plant
including lagoon treatment, land filtration and grass filtration. Effluent is discharged to Port
Phillip via four EPA Victoria licensed outlets.

The Western Treatment Plant is being progressively upgraded until 2005, essentially to meet
EPA Victoria performance standards for effluent quality. This includes reducing nitrogen loads
being discharged to Port Phillip by 500 tonnes per year. In addition treatment processes have
been upgraded to meet Class A recycled water standards as defined by DHS.

The development of water recycling schemes reduces nitrogen loads to Port Phillip, improve
security of supply for users, increase the economic viability of the region, and help to return
environmental flows to the stressed Werribee River. Water recycling is a key component of the
sustainable development in the Government’s Werribee Vision.

4.2  Overview of the Werribee Irrigation District Recycled
Water Scheme

The WID Recycled Water Scheme is Melbourne's largest commercial recycled water project. It
represents a significant step towards achieving the Government’s 20% recycling target by 2010.
The project also aims to provide a sustainable future both for Werribee vegetable growers and
the surrounding environment. This significant project will deliver up to 8,500 million litres of
recycled water a year to over 100 growers in the WID. From December 2004, a six-kilometre
pipeline carrying recycled water from the WTP will supplement the water supplies derived from
the Werribee River and groundwater bores. Southern Rural Water (SRW) will be responsible for
distributing the recycled water via the existing distribution system to its customers.

For the first five years, the recycled water will be mixed (shandied) with water from the
Werribee River to reduce its salinity. SRW has developed an Irrigation Management Plan
(IMP), which outlines the controls necessary to ensure that the salinity and other aspects of the
shandied product do not impact on the long-term sustainability of the area. Key findings and
recommendations from the IMP are included in this document. The full document is contained
in Part 2: Supporting Documentation.

By 2009, Melbourne Water will have reduced the salinity of the recycled water to a sustainable
level. This water will be of a suitable quality for horticultural use without restriction. After
2009, Customers will surrender their access to river water sales. Under the Government's White
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Paper, Our Water Our Future, there is an undertaking to return the majority of the associated
water savings to the Werribee River as environmental flows.

The recycled water scheme consists of the following infrastructure:

* A lagoon sewage treatment system including an activated sludge plant at the Western
Treatment Plant

* A chlorine disinfection plant which will provide a chloramine residual
* An ultraviolet light (UV) disinfection plant

* Two pump stations located immediately before and after the UV and chlorine disinfection
plants

A transfer main from the Head of the Road Storage, which transfers recycled water from the
WTP along side the Geelong Freeway to the junction with the SRW irrigation carriers (4/1
Pipeline and Main Channel) just north of the WID

* Two control valves and discharge structures immediately downstream of the point where the
Melbourne Water Headworks System joins the SRW Distribution System

* Monitoring points within the treatment and transfer systems, which will ensure recycled
water quality meets Class A and the EIP requirements

» Equipment to control shandying of recycled and river water at the point that recycled water
enters the SRW Distribution System

* Open irrigation channel system, on farm infrastructure and drains.
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Figure 4-2 SRW Distribution System
blue lines = channels
red lines = pipelines

green lines = drains

The site plans of the individual Customers are included in each individual CSMP.
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4.3 Customers

The recycled water will be distributed via the SRW irrigation channel system to the users within
the district that have signed Customer Supply Agreements with SRW. It is expected that the
number of Customers will increase with time.

The primary use of the recycled water within the district will be to irrigate crops predominated
by lettuce, broccoli and cauliflower.

Additional details about each customer involved will be provided in individual CSMPs and a
customer database maintained by SRW. Recordkeeping will comply with the requirements of
the privacy legislation.
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3. Roles and Responsibilities

The roles and responsibilities of the parties involved in the WID Recycled Water Scheme are set
out in the following legally enforceable documentation:

* The Bulk Supply Agreement between Melbourne Water and SRW
* The Customer Supply Agreement between SRW and each Customer
* Memorandum of Understanding between SRW, Melbourne Water and DSE

The key points from these documents are detailed in the remainder of this section and elaborated
in the appropriate sections of this EIP where further clarification is required.

Figure 5-1 provides a context by outlining the government relationships with respect to the
Scheme and where the EIP fits into this context.

WERRIBEE IRRIGATION DISTRICT
RECYCLED WATER SCHEME

GROWERS
R

FUBLIC HEALTH  ENVIRONMENTAL
AND SAFETY SAFETY

mTEwv o

SOUTHERN

RURAL WATER Wi

il
iz zale
Fezalih and focd saiety.

ADVICE ADVICE

MINISTER FOR

ENVIRONMENT
AND WATER

Figure 5-1 Government Relationships for the WID Recycled Water Scheme
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5.1 Melbourne Water

Melbourne Water Corporation, as the bulk supplier of the recycled water for the scheme, is
responsible for:

Complying with the EPA Guidelines and the requirements of the EIP

Supplying Class A recycled water in accordance with the requirements of the Bulk Supply
Agreement

Operating and maintaining the Class A treatment process and plant to achieve the quality
standard

Ensuring the Headworks System is operated in accordance with this EIP
Maintaining the Headworks System

Obtaining EPA Victoria endorsement of the EIP

Coordinating the ongoing maintenance of the EIP

Providing an annual report on findings and compliance to EPA Victoria (forward copy to
SRW)

Organising periodic independent audits (As defined in Section 16.13) of the areas of the EIP
for which Melbourne Water is responsible

Communications for recycled water in a Melbourne context

Finalising and implementing (in consultation with City West Water and other stakeholders)
the Salinity Reduction Strategy. This includes reducing the salinity of the recycled water to
an electrical conductivity of 1,000uS/cm by 2009.

Further investigating the rate of decay of chloramines through the Headworks and
Distribution Systems

Monitoring and further investigating the impact of boron and iron on crops grown in the WID
and if necessary, initiating trade waste programs to reduce levels

5.2  Southern Rural Water

SRW, as the retailer of irrigation water to the WID, is responsible for:

Complying with the EPA Guidelines and the requirements of the EIP

Ensuring the operation of the Distribution System is undertaken in accordance with the EIP.
In particular, ensuring the water supplied to the Customers is of a quality that is outlined in
the agreed shandying rules until the salinity of the recycled water is reduced to a sustainable
level such that shandying is no longer required. See Section 13.2 for the Shandy Rules.

Operating and maintaining the Supply Control Valves and the Distribution System up to the
customer supply point.

Monitoring groundwater and surface water to ensure there are no adverse environmental
impacts.
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* Ensuring that each Customer has completed a CSMP, which meets the requirements of the
EPA Guidelines, before recycled water is supplied

* Ongoing soil testing as outlined in Section 16.8

* Monitoring and auditing Customers in accordance with EPA Guidelines and verifying that
customers are meeting the requirements of the CSMPs

» Keeping a register of information about the Customers including site addresses, quality and
quantity of supply, and the end-uses of the water. This information will be reported each
year to EPA Victoria.

* Informing the Customers of the potential risks associated with the use of the water, and
assisting in the management of those risks. This includes the provision of Information
Sessions as outlined in Section 17.5.

* Ensuring there is ongoing liaison with key stakeholders, including the community.

* Providing public on-line access to water salinity and nutrient information from the recycled
water, river water and shandy water.

* Providing a reliable system for recording and responding to complaints

* Maintaining the sections of the EIP which cover the activities and responsibilities of SRW
and the Customers

+ Assisting Melbourne Water with the overall maintenance of the EIP including, but not
limited to, the provision of updates to documentation upon reasonable request in writing by
Melbourne Water

* Providing an annual report on its findings on compliance to EPA Victoria (forward copy to
Melbourne Water)

» Communications in a local context

* Organising periodic independent audits (As defined in Section 16.13) of the areas of the EIP
for which SRW is responsible

* Providing an extension officer (As defined in Section 17.6) including the provision of
Information Sessions

* Develop the following plans within the timeframes specified in Section 16.15 to improve
management practices:

. Sustainable groundwater management plan (in response to existing issues)
i Sustainable irrigation scheduling and application rates (in response to existing issues)
. Soil health management plan, primarily focussing on soil sodicity (in response to existing issues)
. Salinity management plan for the WID (in response to existing issues)
i Nutrient management plan (in response to existing issues)
Revision H— REVISED FINAL 01/11/04
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5.3 Customers

The Customers are responsible for:

» Using the recycled water in an environmentally sustainable fashion as defined by their
CSMPs

* Maintaining any irrigation water distribution system on their site

* Use Recycled Water in accordance with the CSMP

+ Allowing site access to SRW for the purpose of undertaking environmental monitoring
» Participating in site audits as required

* Reporting annually on compliance with the CSMP

5.4 EPA Victoria

EPA Victoria is responsible for the approval of the EIP and CSMP. EPA Victoria provides
formal endorsement that the scheme is environmentally sustainable provided the EIP and CSMP
are complied with.

5.5 Department of Human Services

DHS is responsible for the endorsement of the recycled water as Class A. Melbourne Water will
submit the WTP Recycled Water Quality Management Plan (QMP) and detailed disinfection
plant validation results to support the application for endorsement. DHS provides formal
endorsement that the scheme is safe for public health and food safety, provided the EIP, CSMPs
and QMP are complied with.

5.6 Department of Sustainability and Environment

The Department of Sustainability and Environment (DSE) is responsible for establishing
strategic water policies, such as water resource management, pricing and communications in a
state context.

5.7 Department of Primary Industries

The Department of Primary Industries (DPI) is responsible for enabling the recycled water to be
used in an economically sustainable way for the irrigators.

The Department of Primary Industries has extension programs that operate throughout the
region. The Department of Primary Industries has committed a dedicated extension officer for
the WID to make recommendations to DSE on the future extension needs, to aid in completion
and maintenance of the CSMP, and to aid irrigators with all decision making surrounding the
recycled water.
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5.8 EIP Representatives

The EIP Representatives listed below shall be responsible for reporting and the periodic review
and maintenance of the EIP and related documentation. They shall be the primary point of
contact in each organisation for issues relating to the EIP. The EIP Representatives shall liaise
with the Operating Representatives, as defined in the Bulk Supply Agreement.

If the names, positions or contact details of the EIP Representatives change, each party must
notify the other party and amend the EIP accordingly.

SRW EIP Representative:

Name and/or Position:
Phone:
Postal Address: 1 Tower Road, Werribee VIC 3030

Melbourne Water EIP Representative:

Name and/or Position:
Phone:
Postal Address: PO Box 4342, Melbourne VIC 3001
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6. Recycled Water Quantity

6.1 Water Resources available to the Werribee Irrigation
District

The modelling undertaken for the Werribee and Bacchus Marsh irrigation supply system
predicted the system can provide sufficient volume to meet water right allocations in 97 out of
100 years. The 1966/67 drought was the last time that 100% water allocation was not available
and the reduced allocation again in 2003/4 is within this prediction.

The WID customers have water rights to take water from the Werribee River on a take or pay
allocation. Flows in the Werribee River are controlled by SRW which determines releases from
the Melton, Pykes Creek and Merrimu Reservoirs upstream.

The seasonal allocation methodology is applied and has been the basis for water allocation in the
Werribee basin for many years. In the first instance, water right must be secured before any
other allocation is made available. Once this is secured, 10,000 ML is then set-aside for the next
irrigation season. Any additional amount is then allocated as “sales” entitlement. The allocation
is reviewed monthly and any changes are communicated to customers to enable them to make
their on-farm decisions. Importantly, the system is not capable of withstanding a prolonged
drought.

SRW holds water consumption records for each customer in the WID. Historically the
customers have used 130% of their water allocation supplementing their requirements either
from surplus river water or their licensed entitlement of ground water. Typically the District has
10,000 ML/ annum of water rights, uses 3,000 ML/annum of sales water from the Werribee
River and 2-3,000 ML/annum of bore water. For a detailed list of delivered volumes, refer to
Table 1.3 in the Irrigation Management Plan (Part 2: Supporting Documentation).

Prior to 2002, water availability has not been severely restricted. This has resulted in high water
use practices within the WID that may be able to be refined through efficient irrigation
scheduling (RMCG and URS, 2004).

In Summer 2003/4 prolonged drought conditions resulted in a ban on the use of ground water
being enforced, whilst the allocation of river water was reduced to 40%, hence precipitating the
need for a Rescue Package negotiated between a group of customers and the state government in
December 2003.

The Rescue Package that was negotiated outlined in addition to existing surface water rights and
a short-term supply of potable water, the growers could have access an allocation of recycled
water. The package negotiated between grower representatives and the government consists of
two stages that were further refined in October 2004. The first stage, referred to as the Interim
Package, outlines the package until 2009. The Interim Package was negotiated to reflect the fact
that the salinity of the recycled water constrained the volume of recycled water that could be
supplied. The salinity of the recycled water will be reduced to a sustainable level by 2009
through the WTP Salinity Reduction Strategy. The second stage refers to the package after
2009. After 30 June 2009, recycled water customers will surrender their rights to sales water.
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As a result of the negotiated package, a disinfection plant, pump stations and a pipeline from
WTP were constructed with a capacity of 55 ML per day. This capacity was designed to
improve the long-term security of supply to the WID and to allow for future growth.

6.2 Reliability of Supply

Melbourne Water is committed to providing SRW with 5SML per day of Class A recycled water
with a system reliability of 95% over any monthly period, excluding power outages. Until 2009,
SRW is responsible for the salinity of the shandied product due to mixing Werribee River water
with recycled water. The reliability of the supply of this shandied irrigation water will be
dependent on the salinity of both the recycled and river water, and the recommendations of the
IMP. The IMP defines the salinity trigger levels to protect crops, soils and groundwater.

Issues of security of supply for recycled water from Melbourne Water are covered by a Bulk
Supply Agreement between Melbourne Water and SRW. The Customer Supply Agreements
between SRW and the customers cover the security of supply of shandied water. These
agreements take into account constraints such as those set out above.
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7. Recycled Water Quality

7.1 Sewage Treatment at the Western Treatment Plant

The Western Treatment Plant at Werribee is one of the largest sewage treatment plants in the
world, covering approximately 11,000 hectares. It serves about 1.6 million people in the central,
northern and western suburbs, and treats about 54 per cent of Melbourne’s sewage. It also
services most of the city’s industrial areas. On average, it treats about 500 ML per day of
sewage before discharging treated effluent to Port Phillip under an EPA Victoria discharge
license.

The majority of sewage is treated through the advanced 55 East and 25 West lagoon systems.
They treat sewage by passing it slowly through a chain of ten ponds, allowing naturally
occurring bacteria to consume biodegradable matter. The first stage of lagoon treatment is a
covered anaerobic (without oxygen) process, where bacteria digest organic material. The
anaerobic reactor speeds bacterial digestion and membrane covers over this section of the
lagoon capture the biogas, which is generated during anaerobic digestion. The biogas is used to
generate electricity to run the plant and also reduces greenhouse gas emissions and odour. From
here a portion of the effluent flows through ponds 1-4 before activated sludge treatment. The
remainder is diverted directly to the activated sludge plant to remove nitrogen. The whole flow
then traverses the final 5 ponds to pond 10 where it is either discharged into Port Phillip or
recycled for use on the paddocks of the Werribee Farm. The portion that is diverted to the WID
Recycled Water Scheme is disinfected with UV radiation and chlorine.

The remaining 20% of sewage is treated in modern lagoon systems with a similar pond structure
but no activated sludge process.

Refer to Section 4.1 for a schematic and Appendix B for a more detailed treatment flow
diagram.

Initially, recycled water will be supplied from only the 55East lagoon system at the WTP. The
upgraded 25West lagoon system was recently commissioned. It is expected the treated effluent
from the 25West lagoon system will be approved by the DHS as Class A recycled water by the
end of 2005. Once approved, recycled water will be able to be supplied via either lagoon system,
hence further improving the reliability of supply.

7.2  Legislation and Guidance Governing Recycled Water
Quality

Effluent quality at the Western Treatment Plant is governed by its EPA Victoria accredited
licence issued under the Environment Protection Act 1970. This licence is designed to minimize
the environmental impact of the discharge to the receiving environments including Port Phillip.
Treatment at the plant has been 100% compliant with this licence since 1998/9. In addition, the
WTP on-site EIP identifies and sets challenging targets for all significant environmental issues
related to the plant.
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The EPA Victoria Guidelines for Environmental Management: Use of Reclaimed Water (2003)
set the level of treatment and water quality objectives needed to address environmental, public
health and quality issues associated with the nature of the end-use scheme. If recycled water is
used for irrigation on crops that are to be eaten raw, the recycled water must comply with EPA
Victoria Class A. Class A recycled water undergoes treatment processes that reduce pathogens
to such low levels that they do not pose a risk to health from sensitive end-uses such as
application on crops consumed raw.

The ANZECC (2000) Australian New Zealand Guidelines for Fresh and Marine Water also
discuss water quality in the context of irrigation for agricultural use. In particular the guidelines
cover salinity, sodicity, chlorine and heavy metals and sets trigger values where appropriate.
These have been considered in developing the scheme and the IMP.

7.3  Quality Requirements for Recycled Water

The recycled water for the WID meets the requirements for Class A recycled water as defined in
the EPA Guidelines. The key parameters that the water has to meet through the treatment
processes are listed below:

<10 E. coli per 100ml
<1 helminth per litre

<1 protozoa per 50 litres
<1 virus per 50 litres

In addition ANZECC Water Quality Guidelines include trigger values for a range of parameters
including biological parameters, salinity, sodicity, inorganic constituents (nutrients) and
pesticides that may potentially impair the environment. The Water Quality Guidelines aim to
maintain the productivity of irrigated agricultural land while protecting associated water
resources, in accordance with principles of Ecologically Sustainable Development. The
guidelines are in Table 9-5.

7.4 Treatment Requirements for the Werribee Irrigation
District

EPA Victoria has confirmed that water from the lagoon systems treatment at the WTP meets
Class B recycled water quality requirements. To meet Class A requirements, further disinfection
is required. This is achieved by use of a UV disinfection plant and a chlorine disinfection plant,
which comprises chlorine dosing and appropriate contact time. This ensures there is reliable
reduction of pathogens to the levels required for Class A.

The addition of chlorination to the treatment chain for the recycled water is not without some
environmental and occupational health and safety risks. These risks and their associated controls
are listed in the Table 7-1.
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cled water

Risk

Controls

Controlled Risk

Chlorine gas leaks from the
disinfection plant impacting
on staff and local wildlife
values

A system of maintenance, detectors,
alarms and contingency plans in
compliance with the Dangerous Goods
Act and OH&S requirements has been
implemented.

Low

Leaks to groundwater of
chlorine disinfected
recycled water from the
disinfection retention
storage before residual
levels of chlorine /
chloramine have reached
acceptable levels

The disinfection retention storage is
lined with both lime stabilised soil and
a HDPE liner. The welds in the latter
were completed under a QA system.

Low

Residual chloramine levels
could impact on soil or
aquatic organisms if
recycled water leaks from
the pipeline.

Pipeline is constructed to WSAA
standards and pressure tested prior to
use. Standard leak testing has been
undertaken. Results of these tests have
been far below the upper limits.

Low

Disinfection failure leads to
need for chlorinated
recycled water not meeting
Class A standard to be
discharged to the
environment.

The chlorination plant includes a
control interlock that uses the chlorine
level and the detention time to assess
whether the disinfection target (CT)
has been met. If the target is not met,
the supply pumps are disabled,
preventing recycled water supply to
the WID. Water that has not met the
Class A disinfection requirement is
redirected to the on-site irrigation
scheme at the WTP as Class B
recycled water and not supplied to
WID customers

Low

Scouring of pipes leads to
chlorinated recycled water
to be discharged to the
environment.

Scours are rerouted back to lagoon
treatment via the western trunk sewer
or diverted into the on-site irrigation
system for use by the Werribee
Agricultural Group at the Western
Treatment Plant. Some scours require
the water to be pumped into a tanker
and transported to WTP.

Low
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Risk

Controls

Controlled Risk

Chlorination process results

in excessive levels of | Victoria has subsequently endorsed, a
chloramines which can | chloramine level of 4 mg/l will not
damage leaves of more | have a phytotoxic effect. Residual

delicate crops

Reid (2004) concluded that, and EPA | Low

chloramine levels are monitored to

ensure that on leaving the chlorination
plant detention storage they are below
this trigger level. As the water leaves
the detention storage the concentration
will reduce further during the time it
takes for the water to reach the crops.

7.5 Current Recycled Water Quality

A summary of the effluent quality in the 12 months to October 2004 is provided in Appendix D.
Melbourne Water is continuing to upgrade the WTP, therefore it is expected that effluent quality
will progressively improve in the future.

7.6 Treatment Reliability

7.6.1 Risks and Controls for Recycled Water Quality

The potential risks to the quality of recycled water delivered by Melbourne Water are listed in
Table 7-2 together with details of the appropriate controls:

Table 7-2 Water Quality Risks and Controls

Risk Controls Controlled Risk

With multiple ponds in series the lagoon | Low
system has plug flow hydraulics. This means
that extra flow into the lagoon system simply
pushed extra flow out of the final pond. The
net effect is a day reduction in detention time
for every extra day of flow into the lagoon.
The disinfection system has been designed to
cater for poorest quality lagoon effluent

including wet weather events.

For further information, see the WTP
Recycled Water Quality Management Plan in
Part 2: Supporting Documentation.

Significant storm events
causing effluent to pass
more quickly through the
lagoon system
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Risk Controls Controlled Risk
Breakdown in the activated | Maintenance and on site contingency plans Low
sludge process WTP Recycled Water Quality Management
Plan reference
Algal blooms in the 55E | Algal Bloom Contingency Plans (see | Low
lagoon system Appendix E)
Failure of the UV and | The chlorination plant includes a control | Low
chlorination process to meet | interlock that uses the chlorine level and the
treatment parameters detention time to assess whether the
disinfection target (CT) has been met. If the
target is not met, the supply pumps are
disabled, preventing recycled water supply to
the WID. Water that has not met the Class A
disinfection requirement is redirected to the
on-site irrigation as Class B recycled water
and not supplied to WID customers. The UV
system will be validated under ‘worst case’
quality conditions. Online monitoring will
continuously verify water quality and UV
dose to ensure disinfection performance.
Growth of biofilms in the | Residual chloramine levels from the | Low
Melbourne Water delivery | chlorination process should prevent growth.
pipes to SRW could block | Disinfection scours can be performed if
filters, pumps and irrigation | problems occurring on farms are due to
heads. There is no risk to | biofilm growth in Melbourne Water’s
health. pipeline.

The recently-commissioned infrastructure improvements at the 25W treatment lagoon will lead
to the production of effluent of the similar quality as the 55E lagoon. Upon Class A approval
from the DHS, the alternative supply will help to further improve reliability of the production of
Class A recycled water from the WTP.

7.6.2 The WTP Recycled Water Quality Management Plan

The WTP Recycled Water Quality Management Plan (QMP) has been developed to ensure that
Melbourne Water undertakes its activities in a manner that supports its commitment to provide
quality recycled water for customers in the WID. The QMP has been endorsed by the DHS. It
references the plans, policies, procedures, standards and appropriate work practices that ensure
that risks are appropriately managed. The QMP uses the HACCP process to manage risks.
HACCP is a quality management approach used predominantly to assure food safety but is
being strongly adopted by the water industry. The adoption of the HACCP system enables
independent certification to be obtained.
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The QMP covers processes that are managed by Melbourne Water for the 55 East lagoon
system. Specifically, from the point of transfer into the WTP at the Western Trunk Sewer, to the
Interface Points with the SRW Distribution System. It covers the processes taking place in the
sewage treatment lagoons, the activated sludge plant, the UV plant, the Chlorination plant and
Melbourne Water’s recycled water storage reservoirs. It identifies three critical control points;
quality of the water in the treatment lagoons, the UV disinfection and the chlorine disinfection.

Monitoring of the water quality in lagoon 6 and 8 will indicate whether the lagoons are treating
the water as expected. By monitoring indicator organisms like E.coli which have rapid analysis
techniques there is sufficient time built into this control for laboratory test to be returned, before
treated effluent is diverted from lagoon 10 for recycling. Any deviation from set critical limits
will result in recycled water being drawn from alternative Class A certified lagoons or the
supply being discontinued until the necessary criteria are met. The disinfection system has been
designed to cater for worst-case conditions from tests over the last 3 years. Therefore it is only
in extreme events that supply would need to be interrupted. As additional controls, a UV plant
and a chlorination plant have been installed to disinfect the effluent from the lagoons before it
enters the WID pipeline.

The UV disinfection is provided to ensure protozoa (Cryptosporidium and Giardia) are reduced
to safe levels. UV disinfection is controlled to ensure the correct dose is applied. The applied
dose is a function of UV lamp output, the attenuation of the UV light by the water
(transmittance) and the recycled water flow being treated. During commissioning, the UV
disinfection system was validated by demonstrating appropriate removal of a test organism. This
defined minimum values for UV lamp output and transmittance and maximum flow. These are
monitored continuously to ensure the plant provides the required level of disinfection.

The chlorination plant is designed to provide a 2-log removal of viruses. Chlorine disinfection
control is defined by the contact time and concentration of chlorine (CT). The CT target value
has been set and ensures that under poorest lagoon effluent conditions, the chlorine dose and
detention time applied to the recycled water will enable a 2-log reduction in viruses. The CT is a
critical control point (CCP) and is measured using online monitoring equipment. Both the
chlorine concentration and the detention time are monitored and the CT calculated continuously.
An alarm and automatic cutoffs preventing recycled water leaving the plant will be activated if
there is any failure to meet the desired CT value.

When chlorine reacts with residual ammonia in the lagoon effluent chloramines are produced. If
the chloramine residual in the water used for irrigation is too high, it can damage delicate leaf
crops such as lettuce. Reid (2004) concluded that, and EPA Victoria subsequently endorsed, a
chloramine level of 4 mg/l will not have a phytotoxic effect on the crops grown in the WID. The
disinfection plant has been designed for chlorine levels around 5mg/l as the water leaves the
disinfection plant detention storage with concentrations dropping further during the time it takes
for the water to reach the crops. The continuous monitoring of chlorine levels will also be used
to ensure the chlorine level does not exceed safe levels. An alarm will be triggered and pumping
stopped if the chlorine level exceeds the maximum value.

The water quality monitoring program is discussed in Section 16.2.
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7.6.3  Risks and Controls for Shandied Water Quality

The Class A recycled water is mixed or shandied with water from the Werribee River by SRW.
The Werribee River water quality does not need to meet Class A requirements and parameters
like salinity, nutrients and pollution levels vary seasonally and after storms. Monitoring of river
water quality is carried out continuously for salinity (EC) and monthly for other parameters to
provide trend analysis as outlined in Section 16. The outcomes for salinity (EC), E. coli, Total
Phosphorus, Total Nitrogen, Total Kjeldahl Nitrogen (TKN) and Oxidised Nitrogen over the 3
years dating back to June 2001 are shown in the graphs in Appendix F.

To ensure that the use of recycled water is sustainable in the short and longer term in the WID,
consultants were appointed to carry out a study to address the environmental issues of concern
for the area. This study, the IMP, is discussed further in Section 9. The final report details the
controls that are necessary to protect the quality of the soils, crops and environment. SRW has
incorporated some of these requirements into a procedure governing the mixing of recycled
water and river water. See Section 13.2 for the Shandy Rules.

In conjunction with the IMP, a Salinity Reduction Strategy has been developed by City West
Water and Melbourne Water to outline how salinity levels in recycled water will be reduced to a
sustainable level by 2009.
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8. Werribee Irrigation District Characteristics

8.1 Introduction

This section examines the characteristics of the area to provide the context for the discussions in
Section 9 of this EIP, which summarises the results of the IMP. Input from the Marsden Jacob
Werribee Review in 2003 and the Irrigation Management Plan completed in September 2004 are
included here as appropriate.

8.2 Geology

The WID consists of the Werribee Delta Sediments that cover the whole area except for small
areas along the Werribee River that consist of recent alluvial sediments.

The Werribee Delta Sediments form an alluvial fan that is generally not more than 30m thick
and is comprised of silts, sands and minor gravels (Nolan-ITU, 2001). The Werribee Delta
Sediments overlie the following geological units:

* newer volcanic basalt;

* tertiary sediments (including the Brighton Group, overlain by Fyansford Formation, in turn
overlain by the Werribee Formation); and

* bedrock (undifferentiated, possibly Ordovician or Silurian marine sediments)

8.3 Landforms

The majority of the WID has now been laser graded and as such appears as a plain of cultivated
paddocks gently sloping to Port Phillip.

The area is situated on the eastern bank of the alluvial delta of the Werribee River. The surface
alluvium of the delta soils is derived from basalt and sandstone and is represented by soils
ranging from red brown clay loams to fine sandy loams. These highly mineralised soils are
fairly well textured, but inherently low in organic matter.

8.4  Soils suitable for Irrigation

The area is already using irrigation, predominantly by overhead sprinklers. Marsden Jacob
(2003) and the IMP (RMCG and URS, 2004) concluded that the soils of the WID are excellent
agricultural soils due to their superior drainage capability. These soils are suitable for intensive
agriculture such as growing vegetables. The majority are classified as Irrigation Class II (Table
8-1).
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Table 8-1 Major soil types of the Werribee Irrigation District and their agricultural

capacity
Soil type Soil Crop suitability Potential
Class leaching fraction
Werribee Fine sandy | Class I Suitable for most vegetables except >20%
Loam (light) asparagus and some specialty vegetables
Class II 12-20%
Werribee Loam Class II | Suitable for most vegetables except 12-20%
(medium) asparagus and some specialty vegetables
Duetgam fine sandy Class 1 Suitable for most vegetables except >20%
loam (light) asparagus and some specialty vegetables
Class 11 12-20%
Hopper clay loam Class IT | Suitable for most vegetables except 12-20%
(heavy) asparagus and some specialty vegetables
Class 8-12%
III

Recent soil test results indicate that the existing soil salinity should be severely impacting on
crop yields (RMCG and URS, 2004). This has not occurred due to the primary salt contributing
to the elevated salt level being calcium nitrate, rather than the toxic sodium chloride and the use
of frequent irrigation on hot days. The IMP has further highlighted effective management
practices employed by WID growers to avoid yield reductions such as maintaining high soil
moisture and the application of calcium nitrate and gypsum.

Irrigated soils in the WID are slightly sodic, which infers that impacts on soil structure are
possible. Current irrigation management ensures that soil sodicity does not significantly impact
on soil structure and drainage capacity, primarily through the application of gypsum to the soil.

Nutrient application rates to the soils of the WID are high and it is likely that the high
concentration of phosphorus in the soils will cause elevated concentrations of phosphorus in
surface water runoff in the WID (see Section 9.3.3). It is also possible that significant amounts
of nitrogen are being leached from the soils and may be reaching groundwater (see Section
9.3.2). Management of these environmental impacts are discussed in detail in Section 9.

Historical data on soils has not been sufficient to establish a baseline of current levels of salinity,
sodicity, nutrients and heavy metal contamination. A limited survey of these data have been
recorded in the IMP (RMCG and URS, 2004). In order to obtain baseline data, soil testing will
be conducted as per the CSMP and Section 16.8. SRW will organize this baseline monitoring on
behalf of the growers.
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8.5 Groundwater

Groundwater salinity varies across the WID from relatively fresh to extremely saline (Table 9-3,
Section 9.1.4). There is also a threat from saline intrusion either from seawater or adjacent
aquifers, which could be facilitated by continued extraction above sustainable extraction rates.
As a result, SRW manages groundwater extraction and in times of severe drought can result in a
ban on extraction, as occurred in Summer 2003/4. SRW monitors a series of boreholes to
measure water le'vels, salinity and nutrients across the District. A location map for groundwater
monitoring boreholes is in Appendix G.

Groundwater levels are currently kept well below the surface by the ongoing pumping of
groundwater for irrigation purposes. Any changes in current pumping practice may impact on
groundwater levels, and the risk of saline intrusion due to falling groundwater levels or to crops
from surface salinisation due to rising water levels will need to be identified via monitoring and
addressed as appropriate (see Section 16.6).

SKM (2004) identified the principal source of water entering the aquifer is through vertical
recharge processes associated with rainfall, irrigation accessions and channel leakage. Outflow
from the aquifer is dominated by groundwater extraction for irrigation with lesser, but still
substantial contributions from sub-surface outflows, discharge to the Werribee River and to Port
Phillip (SKM 2004).

The model developed by SKM (2004) has demonstrated a number of important hydrogeological
features of the aquifer that have arisen in the past two years as it has become stressed by
increased groundwater extraction and reduced recharge from irrigation accessions. These
features include:

* Accelerated drawdown apparent over the entire WID from 2002 to present;

* A general reversal in flow to the Werribee River. Under normal conditions water discharges
from the aquifer to the Werribee River bed. As groundwater heads have declined in the
aquifer in recent years the flux of water discharging to the Werribee River has decreased and
a reverse flux of water out of the Werribee River into the aquifer has developed. The
significance of this finding is that the Werribee River is tidal and contains saline water within
much of the WID and hence the water entering the aquifer from this source is saline;

» A reversal of flow to Port Phillip. Under normal conditions flows at the coast are primarily
from the aquifer to Port Phillip. As the aquifer has been stressed in recent years this flux has
been reduced and a reverse flux of water from Port Phillip to the aquifer has developed.

Results obtained from the numerical modelling study by SKM (2004a) can be used to develop
effective methods of managing the groundwater resource. Of particular interest is the
establishment of trigger levels in key observation bores that are aimed at identifying critical
drawdown levels that define the acceptable groundwater levels at key observation bores. The
trigger levels are related to the onset or prevention of potentially adverse impacts associated
with the flux of water from Port Phillip to the aquifer and the flux of water from the Werribee
River to the aquifer.

It is predicted that modest levels of groundwater extraction can be tolerated over the next two
years without risking major water quality decline (SKM 2004a). The aquifer would be expected
to return to its “normal” condition (ie those conditions commonly observed prior to 2002) over
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the medium term, if the groundwater extraction is limited to 25% of allocation or less in the next
two years. Further recovery is dependent on surface water irrigation allocations in future years.
Low levels of groundwater extraction allow the aquifer to recover over time and the modelling
has indicated that after a few years of groundwater extraction at rates less than 25% of allocation
the aquifer will nearly have returned to pre-2002 conditions. Note that this is not a "full"
recovery to the highest-ever recorded levels but is considered a sufficient recovery to avoid the
risk of water quality decline.

Continued groundwater extraction at 50% or greater of the total licensed volume is very likely to
result in high rates of flow of saline water (compared to pre-2002 conditions) from the Werribee
River and Port Phillip into the aquifer. This is considered to be highly damaging to the water
quality of the aquifer and such conditions should be avoided. Consequently SRW has set
groundwater extraction at 25% for the next two years to allow for groundwater recovery.

8.6 Werribee River

The Werribee River is generally no greater than one metre above mean sea level along much of
the WID. The river is tidal as far upstream as just after the Werribee Park Golf Club
(approximately 4 km from the river mouth)(SKM 2004a). SKM (2004a) concluded that the
potential for leakage of salt water into the aquifer from the river increases substantially as
drawdown within the District increases.

After 2009, Customers will surrender their access to river water sales. Under the Government's
White Paper, Our Water Our Future, there is an undertaking to return the majority of the
associated water savings to the Werribee River as environmental flows.

8.7 Drainage

An extensive network of surface drains, which often run parallel to existing water supply
channels, governs surface drainage in the WID towards the south, into Port Phillip and the
Werribee River. There are twelve drains in total, six drain directly to the Port Philip and six
drain directly to the Werribee River (pers comm. Jeff Bonning, SRW), Eight of these drains
have capability to have channel water discharged directly to them. However, these drains
predominantly collect both irrigation and rainfall runoff, and carry nutrients, particularly
phosphorus and nitrogen, to Port Phillip. Monitoring of the drainage water shows elevated
levels of salinity (EC approximately 1000 uS/cm and nutrients (N and P) approximately 1.2 -
1.3 mg/L). However, flow volumes in the drains are predominantly from intense rainfall periods
and overall are relatively low (Figure 8-1). For example, 210ML per year for one of the major
drain, compared with 30% losses in the channel (

), therefore the potential for negative impacts is limited (RMCG and URS, 2004). The data also
highlights that current irrigation practice contributes little flow to the drains and any significant
flow is linked with heavy rainfall events.
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Channel Pumped from diversion Loss through leachage
volume delivered” weir in Werribee River® in channel®
(ML) (ML) (ML)
Average 10608 15154 4546
Minimum 7672 10960 3288
Maximum 13715 19593 5878

AData from 1990/91 to 2003/04 (RMCG and URS, 2004)

assumes 30% leachage from volume delivered (SKM, 1998)

Table 8-2. Estimated leakage from channels into the groundwater in the Werribee
Irrigation District.

SRW has a permanent monitoring station for phosphorus and nitrogen on a major drain to
monitor the level of nutrients being exported from that catchment. Whilst concentrations of
nutrients are high, there has been only one significant flow event to carry a load of any
magnitude into Port Phillip in the 3 years to March 2004 (Figure 8-1). This occurred during a
large rainfall event.

Total nitrogen concentrations in surface water drainage average 1.3 mg/L with a maximum of
4.5 mg/L and a minimum of 0.1 mg/L (RMCG and URS, 2004). Total phosphorus
concentrations in surface water drainage average 1.2 mg/L with a maximum of 8.5 mg/L and a
minimum of 0.1 mg/LL (RMCG and URS, 2004). These levels are low compared to those found
in the groundwater and are above those in the Werribee River water. The nitrogen and
phosphorus are most likely to originate from fertilisers applied to the WID soils, which are then
picked up by surface water run-off. These levels are above the acceptable levels for surface
waters of 0.6 mg/L as prescribed by the SEPP (Waters of Victoria). The potential for impacts on
receiving waters is strongly restricted by the low flow volumes (Figure 8-1) in the drains, which
ensure the total additional nutrient load is relatively low.

The irrigation classes of the WID soils and irrigation practices indicate that there is significant
subsurface drainage in the WID (Table 8-1). They can support a high leaching fraction, which
helps control salinity in the root zone.
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Figure 8-1 Comparison of rainfall and flow of a major drain in the WID.
Total flow for the year was 210 ML and rainfall was close to average (524 mm compared with the average of
557 mm (see Climate section below).

8.8 Existing land uses

The WID covers an area of approximately 2,900 ha, of which over 70% is considered suitable
for vegetable production. The area is almost fully developed with the capacity for expanding the
irrigated area limited to no more than 250 ha with the majority of this being located in the north-
east of the District.

The WID is intensively subdivided with the number of allotments totalling 405 in 2001, an
increase of 100 allotments since 1978. In 2001 over 50% of allotments were less than 8 ha in
size with a further 37% between 8 ha and 16 ha (Marsden Jacob, October 2003).

However the actual number of landowners and management units are contracting with the
average farm management area being estimated by Phillips to be around 25 ha in 2001 and
increasing. These trends are occurring through leasing rather than land sales.

Land use within the WID is dominated by market gardening (See Figure 8-2), accounting for
over 82% of the total area with pasture and lucerne production accounting for a further 15%.
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Figure 8-2 Irrigated land use of the WID (2002/2003; Marsden Jacob Associates 2003)

The main vegetable crops grown are broccoli, lettuce and cauliflowers accounting for over 80%
of the intensive market garden area, with smaller areas of cabbages, onions, artichokes, celery
and fennel also grown.

Up to 4 harvests a year are grown due to the use of overhead irrigation sprinklers and plant
seedlings from nurseries rather than direct seeding. Irrigation methods in the district are
commonly fixed overhead sprinklers utilised for vegetable growing. The overhead sprinkler
irrigation systems are efficient compared with other forms of irrigation, except drip irrigation.
Drip irrigation has been trialed in the WID but not adopted. Drip irrigation could offer some
water use efficiencies and some benefits in managing potential impacts from saline water. These
potential benefits are unlikely to be seen in the short term because:

» It would take a long time (up to ten years) for practices to change and an investment in drip
irrigation to occur.

* Drip irrigation will not be appealing to Customers based on water use efficiency or
environmental improvement alone, there must be significant production benefits to drive the
investment.

* Drip irrigation needs to be verified as the most efficient and productive method for irrigation
in the WID.

Most farms in the District contain houses that are generally occupied by the land managers.
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8.9 Climate in the WID

Records from the Laverton RAAF and Werribee Research Farm show little difference in

measured evaporation and rainfall (Table 8-3). As the Laverton RAAF weather data is more

recent, this has been used for the following observations. Average annual rainfall in the WID is

557 mm with 10" percentile 376 mm and a 90" percentile of 713 mm.

Table 8-3. Summary of annual rainfall and evaporation from the nearest weather stations
to the Werribee Irrigation District

Mean annual
Commenced | Last Evaporation Rainfall
Station No | Station Name recording Record (mm) (mm)
87065 | Werribee Research Farm 1913 1980 1410 547
87031 | Laverton RAAF 1941 2004 1579 557

Source — Bureau of Meteorology, Australia

Mean evaporation exceeds mean rainfall all year round (Figure 8-3). These data suggest runoff
in the region will be minimal, on average, and characterised more by intense rainfall events or
by excessive irrigation.

Mean rainfall and evaporation
(Laverton RAAF 1941-2004)
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Figure 8-3. Mean monthly rainfall and evaporation in the Werribee Irrigation District
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9. The Irrigation Management Plan

URS and RMCG were appointed to complete an Irrigation Management Plan for the WID
(RMCG and URS, 2004). The key focus of this study was to address the range of issues that
could impact on the environmental sustainability of the use of recycled water in the District.
Their findings and conclusions are summarised here and the full document is contained in Part
2: Supporting Documentation.

9.1 Salinity

9.1.1 Rationale for a shandied water salinity (EC) target of 1000 pS/cm in the short and
long term

RMCG and URS (2004) recommended that the long-term salinity of irrigation water in the WID
should not exceed an electrical conductivity (EC) of 1000 puS/cm. The factors used to assess this
recommendation were:

* Management practices — depends whether management practices are below average, best
practice, or extra (eg. application of calcium nitrate)

* Soil type — depends on the degree to which soil is well drained or poorly drained
» Enterprise — depends on level of salt tolerance of the species being grown
* Production level — depends on what production level is considered acceptable

The maximum desirable salinity for the WID was determined as part of the IMP and previous
investigations as outlined in the IMP. It was assumed:

* Normal management practices — best practices generally employed for vegetable production,
but not exceptional practices

* Soil types range from Class I to Class III, with the worst case for salinity impacts being Class
III

» Enterprise is vegetables, with the most salt-sensitive crop being lettuce
* Desired yield potential is 100%

Note that the Virginia Scheme in South Australia is able to utilise higher salinity water (~1,800
uS/cm), due to the presence of more permeable soils that allow higher leaching fractions to be
achieved. Similarly, on-site operations at WTP are able to utilise higher salinity water because
the enterprise is production of pasture for grazing, and pasture species are relatively salt tolerant.

The recycled water currently has an annual average EC above 1,700 uS/cm (Table 9-3). It is
anticipated that this will be reduced to below 1,000 uS/cm within five years by reducing the
inflow of salts to the treatment plant and additional treatment.

Salinity can impact on sustainability outcomes and crop production in the following ways:

* Osmotic impacts on plant production due to increases in soil salinity
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Plant toxicity impacts due to increases in soil salinity
Foliar impacts on plant health due to recycled water salinity

Groundwater salinity increase due to saline water irrigation

The limiting factor for irrigation water salinity is the potential osmotic impacts on salt sensitive
crops such as lettuce, onions and fennel (Table 9-1). In order to avoid yield reductions in salt
sensitive crops the long-term average annual salinity of the irrigation water in the WID should
not exceed an EC of 1,000 uS/cm. This limit is appropriate in the long-term because:

The potential for toxicity / foliar impacts increase significantly for the more salt sensitive
species grown in the WID if irrigation water is above 1,000 uS/cm (Table 9-1).

The potential for osmotic impacts increase significantly on some of the poorly drained soils
in the WID if irrigation water is above an EC of 1,000 uS/cm (Table 8-1 and Table 9-1).
Note the majority of soils in the WID are considered to be Class II soils on the basis of their
drainage capacity and agricultural potential. This limits the degree to which high leaching
rates can be used for salinity management, in comparison to Class I soils.

Irrigation water of 1,000 uS/cm does not require intensive salinity management such as high
application of calcium nitrate and maintaining high leaching fractions (Table 9-1), which are
currently employed for irrigation with saline groundwater.

Substitution of groundwater use by 1000 uS/cm EC recycled water can contribute to a
reduction in leaching fractions and chemical applications required to manage more saline
water used in the WID.

The potential reduction in leaching fractions can reduce existing nutrient leaching to
groundwater and mitigate potential nutrient leaching issues from recycled water irrigation
(see Section 8.5).
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Table 9-1 Soil salinity and irrigation water salinity thresholds where yield may decline
and the leaching fractions required to maintain soil salinity below salinity
thresholds using two water salinities

Ideal leaching fraction of two Irrigation water salinity threshold for direct
Irrigation water qualities™ toxicity to plant leaves from overhead application
Soil salinity threshold 1000 uS/cm 1800 uS/cm
(ECse, dS/m) ECw ECw. 100% yield 90% yield
C 100% 90% 75% Leaching Leaching ECw ECw TDS ECw
op yield yield | yield fraction (%) | fraction (%) | (dS/m) (uS/cm) (ppm) (uS/cm)
Broccoli 2.8 3.9 5.5 4 7 1.9 1900 1150 2600
Cauliflower 2.5 na na 5 8 0.9-2.7 900-2700 | 600-1850
Lettuce 1.3 2.1 3.2 9 17 0.9 900 600 1400
Onion 1.2 1.8 2.8 10 19 0.8 800 550 1200
Cabbage 1.8 2.8 4.4 7 12 1.2 1200 800 1900
Celery 1.8 34 5.8 7 12 1.2 1200 800 2300
Lucerne 2.0 3.7 5.2 7 12 1.3 1300 900 2200
Fennel 1.1 na na 11 21 na na na na

na — not available, ECse = electrical conductivity of soil saturation extract ECw = electrical conductivity of irrigation water.

A To maintain soil salinity at 100% yield target. 1000 pS/cm =1 dS/m = 610 TDS ppm or mg/L (may vary slightly depending on
water source). Data extracted from the Werribee Irrigation District Irrigation Management Plan, ANZECC and ARMCANZ

(2000) and Grattan (2002).

Note: The values in this table are guides only and their validity for each specific use should be verified by the user.

It should be noted that in more recent years the salinity of the Werribee River water has, at times
been at EC levels significantly higher than 1,000 uS/cm (Table 9-3). This history indicates that
high salt levels can be managed within the WID, but with substantial effort and cost. If recycled
water is to be utilised at current salinity levels it will need to be shandied with low salinity river
water to reduce the annual salinity load. It is assumed that this practice will only be required to
reduce salinity in the short-term as recycled water will decrease to 1000 uS/cm in five years.

9.1.2  Salinity of river and bore water used in the WID

The flow-weighted average annual salinity of river water supplied to Werribee growers over the
last 20 years has been approximately 1,000 uS/cm. Theoretically, if irrigation water were being
supplied at a constant salinity level of 1,000 pS/cm, there would not be a need for specific
salinity management practices to maintain productivity. However, this is not the case, since the
current river water supply is highly variable in terms of salinity. From year to year, the average
salinity can vary from 697 puS/cm to 1,680 uS/cm. In any particular month, salinity of the
Werribee River water has been known to vary from as low as 59 puS/cm to as high as 3,300
uS/cm. In addition, groundwater is used by some growers, with salinity levels likely to be
between 1,000 uS/cm and 2,000 uS/cm. (Note that the lighter soils in the WID are better able to
cope with higher salinity levels than the heavier soils.) Therefore, whilst the District would be
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expected to manage the average river water salinity without significant problems, there is a
challenge in managing the peaks in salinity, and specific management practices have been
developed in response to this.

9.1.3 Impact of proposed supply of recycled water

In order to achieve delivery of irrigation water with an average salinity as close as practical to
1,000 puS/cm, while acknowledging that river water salinity is often greater than this level, a set
of “operating rules” have been developed for shandying recycled water with river water (see
Section 13.2). The current salinity of the recycled water is approximately 1,800 pS/cm.
Shandying according to the shandy rules (Section 13.2) will mean the average salinity of
irrigation water delivered via the channel system will increase by about 100 uS/cm. However,
this increase is offset by reduced usage of high salinity groundwater (through substitution with
recycled water) and reduced variability (maximum annual average salinity of irrigation water
delivered via the channel system will be reduced from 1,680 to 1,542 uS/cm). These factors
reduce practices required to manage the increased salinity.

This scenario is therefore considered sustainable, however the volume of rec