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1

Introduction and Background

Port Pirie Regional Council (PPRC) commissioned BlueSphere Environmental Pty Ltd
(BlueSphere) to assess the potential of water supply options to offset demand on the MorganWhyalla pipeline River Murray water for town irrigation.
BlueSphere’s initial report ‘Preliminary Assessment of Water Supply/Management Options for Port
Pirie’ 2012 recommended pursuing two options:
•

Recharging stormwater within the Dead Horse Creek catchment into the Black Sands
Emplacement Area (BSEA) on Nyrstar’s property to the north of the Port Pirie Township for
storage and subsequent extraction for use (possibly after treatment).

•

Development of a groundwater supply targeting aquifers to the northeast of town near the
base of the Mt Lofty ranges.

This report presents the results of further studies on each of these options, discusses major issues
and provides a recommendation for the next steps in the process.
The overall aim of these studies was to identify:
•

Key technical and planning issues, opportunities/ideas and any fatal flaws for the project.

•

The approvals process for project development.

•

A preliminary design of at least one viable option and possible construction costs to implement
the project.

•

Likely future studies required to fill data gaps and their cost.

It is intended that this report be a brief ‘high level’ strategic document. Technical details are
presented in various appended reports. Not all technical elements from these reports have been
elevated into this document.

Port Pirie Water Supply Project
30093_RPT_Draft_23May13.Docx

1

2

Method

BlueSphere contracted a range of technical experts from different consultancies to undertake
assessments for key discipline areas. It should be noted that the collective brief for the experts did
not cover all anticipated aspects of the project (i.e. it is understood that other studies such as flora
and fauna and archaeological assessments will likely be required if the project proceeds).

2.1

Teams and Responsibilities

2.2

Strategic Team

A strategic team including Dr Andrew Johnson (CEO, Port Pirie Regional Council), Andrew Gilbert
(Environmental Strategist - Nyrstar), Marcus Rolfe (URPS Principal Planner) and Darren Ellis
(BlueSphere – Senior Principal Hydrogeologist) was formed to help steer the project and review
outcomes.

2.3

Technical Teams

2.3.1

BSEA

The following assignments were made:
•

SKM was responsible for assessing pumping and pipeline infrastructure requirements and
assessing approval/consultation requirements.

•

URPS provided some high level input regarding the approvals and consultation process.

•

Walbridge and Gilbert was responsible for geotechnical and civil engineering issues
associated with the BSEA as a water storage.

•

Hatch was responsible for assessing water quality issues.

•

BlueSphere was responsible for assessing water infiltration, extraction and potential leakage
from the BSEA and broader project groundwater related issues. BlueSphere also provided
project management.

These reports are presented in Appendix A.
2.3.2

Groundwater Supply

The following assignments were made:
•

SKM was responsible for assessing pumping and pipeline infrastructure requirements and
assessing approval/consultation requirements. SKM also reviewed the groundwater supply
report produced by BlueSphere.

•

BlueSphere was responsible for assessing groundwater supply bore locations, construction,
design and potential yield as well as project management.

These reports are presented in Appendix B.

2.4

Technical Team Briefs

A copy of the technical team scope of work requests and contractor brief including assumptions are
provided in Appendix C.
In summary, each team was requested to:
•

Identify key technical issues, opportunities/ideas and constraints (including ‘show stoppers’);

•

Develop broad scopes of work and cost estimates to fill key data gaps; and,
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•

Provide planning cost estimates to fill data gaps and plus or minus 50% estimates to complete
the project (i.e. likely cost of bunding, approvals etc).

The following key assumptions were provided:
•
•
•
•
•
•
•
•
•
•

2.5

Stormwater reticulation to DHC Wetland exists.
Pumps and reticulation to and from Nyrstar RO Plant to a DHC Header Tank (adjacent to the
wetlands) exists.
Reticulation from a DHC Header tank to irrigation areas exists.
Reticulation/pumps do not exist within the BSEA.
Reticulation/pumps from BSEA to the DHC wetland (over flow), to DHC Area header tank,
Nyrstar RO Plant or Nyrstar irrigation access point do not exist.
Existing samphire clay base is assumed to be sufficient to limit infiltration.
SX Holdings tailings dam bunds may or may not be available.
Existing levees to the south may be available with some potential for spreading the slag
deposition footprint.
Assume up to 3 m of saturation at this stage.
Slag deposition is assumed to continue indefinitely

Site Inspection and Work Shop

A site inspection and work shop for all Strategic and Technical Team members was held in Port
Pirie on 27 March 2013. The minutes and main points deriving from this meeting are presented in
Appendix D.

2.6

Information Provision, Review and Feedback on Draft Reports

The following information was made available to subcontractors:
•

Various publicly available drawing and plans on the SX Holdings tailing dam.

•

Pt Pirie drainage points plan.

•

Woodward-Clyde memorandum on “Interactions with the Pt Pirie Township Stormwater
Collection System”, April 1999.

•

Australian Groundwater Technologies report on “Desktop Assessment of the Potential for ASR
at Pt Pirie”, October 2007.

•

Worley Parsons report “Port Pirie Water Recycling Feasibility Study”, April 2008.

•

Natural Logic (Australia) Pty Ltd report on “Port Pirie - Water Supply Augmentation Preliminary
Feasibility Study Project Business Case”, August 2011.

•

Tonkin Engineering report on “Stormwater Management Plan”, April 2009.

•

Joseph Dames Pty Ltd report on ”Flood Inundation Levels – Port Pirie Council”, December
2006.

•

South Australian Department of Mines plan of the SX Holdings tailings dam.

•

South Australian Department of Mines and Energy & Department of Primary Industries and
Resources report on” Port Pirie Uranium Treatment Plant – Management Plan Phase 1,
Preliminary Investigation”, 2004.

•

Worley Parsons and EcoNomics memorandum on” Port Pirie Re-Use Water”, August 2011.

•

BlueSphere Environmental P/L report “Preliminary Assessment of Water Supply/Management
Options for Port Pirie”, September 2012.

•

Plan showing Nyrstar BSEA land ownership details.
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Limited information was obtained from Nyrstar due to resourcing issues associated with
Transformation.
Draft reports were submitted by each subconsultant and reviewed by BlueSphere and clarification
sought from several of the subconsultants. All clarifications were received by the 22 May 2013.
This report, and the subconsultant reports essentially remain in draft form until final feedback from
Council and the Strategic team is received and included.
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Project Outcomes

Table 1 presents a selective summary of the key project outcomes which are discussed further below. The range of studies presented and costed are considered priority studies at this stage of the project. Please review Appendix A and
B reports for a fuller range of predicted study requirements and costs. All costs are indicative only.
Table 1
Key Technical Issue

Summary of Project Outcomes

Data Gaps and Further Studies
Data Gaps

Further Studies

Indicative Estimated Costs

Anticipated Construction Costs
Approximate Timeframes

BSEA

Contaminant (bunding, cut-off walls and
trenches and base permeability)

$20M to $35M excluding possible
treatment costs
Test pitting and assessment of the
samphire clay around the BSEA

$12.5K

1 month

Geotechnical assessment (permeability,
compaction, dispersion and plasticity) of
potential local clay borrow pits
Modelling to assess potential leakage

$5.5K per clay borrow pit

1 month

BSEA inflows and outflows to better
understand storage and transfer/delivery
infrastructure requirements

Hydrologic assessment and catchment
yield analysis
Irrigation demand assessment
Development of a integrated daily water
balance model

$20K

1 month

$15k
$30K

1 month
2 months

Influent and effluent water quality

Catchment stormwater quality,
leachability of slag and resultant irrigation
water quality.

Stormwater Quality Assessment
Spent Slag Leachate Characterisation

$7.5K
$7.5K

1 month
1 month

Integration into Nyrstar’s BSEA
development plans

Slag deposition requirements, RO feed
requirements, reject management and
dust management from greater exposed
slag surface

To be conducted by Nyrstar

Nyrstar internal costs

Nyrstar internal timeframes

Approvals

Assessment of preferred development
approval pathway including EPBC
referral and stakeholder consultation

Consultation with relevant regulatory
authorities (in particular EPA and
DMITRE on SX Holdings tailings dam)
and community groups

$30K

1-2 months

Water supply and irrigation demand
profile

Assessment of thickness, lateral
variability and permeability of the
samphire clay
Identification of a suitable local clay
source(s) for bunding

$150K

GROUNDWATER
Water supply and demand profile
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(+/- 50%)

$6.5M – $11.5M
Sustainable aquifer yields and irrigation
demand profile requirements

Groundwater supply assessment
Irrigation demand assessment

$220K
Covered above

4 months
Covered above
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3.1

BSEA

3.1.1

Key Technical Issues

No major technical flaw was highlighted from the studies meaning that; building the structure,
collection of stormwater, transfer and storage of water in BSEA and later extraction should be
technically possible subject to further study.
Clay bunding of the BSEA is the preferred containment measure with possible use of a slurry wall
to help hydraulically isolate the BSEA from SX Holdings. The Wallbridge and Gilbert report
discussed clay bunding options of variable height. However, the options above 3.5 metres
areconsidered the only plausible options given the need to protect the storage from external
flooding (i.e. a 3.4 m AHD minimum levee height around the Port Pirie CBD to protect against
flooding – relative to a samphire level of about 0.5 m AHD).
It is not discussed in any of the appended reports, but substantial reworking and/or new deposition
of slag would be required to facilitate 3 m of saturation across the entire current area of the BSEA.
Limited survey data is available, but it is considered that a substantial area of the BSEA has a slag
thickness of less than 3 m. New slag deposition and/or reworking of the existing slag would likely
be required to achieve say a relatively even say 4 m thickness of slag (i.e. to facilitate 3 m of
saturation, allowing for free board and a half to one metre cover for evaporative protection).
The volume of water appears potentially sufficient to meet usage requirements. However, there is
a clear need for more water capture/use modelling (on a daily time step basis) to facilitate more
detailed design of pumping/storage infrastructure. Capturing enough water remains a concern.
However, there could be potential to add additional catchments to offset this risk. This hasn’t been
considered in this study. There is possibly some opportunity to manage water irrigation more
efficiently and possibly reduce peak demand.
The existing pumping system from the Dead Horse Creek Wetlands to the southern margin of the
BSEA is insufficient and would require replacement. New pumping and delivery infrastructure can
be designed to cater for expected flows and allow flexible and broad distribution over the BSEA
surface. However, this results in substantial cost to the project. It is unclear how much water would
be lost from the water balance if say the peak flow pumping requirements were halved and what
the cost implications were.
The need to expand/improve the Dead Horse Creek wetlands has not been determined at this
stage with more water flow modelling (as discussed above) is required.
The potential for clogging of the BSEA surface should be manageable by having multiple broad
open swales on the surface that provide access for scraping/ripping of the surface to maintain
permeability/infiltration capacity. This is probably relatively simple than the infiltration pipe-work
proposed by SKM and should substantially reduce costs.
The infiltration capacity of the BSEA at the peak flow estimated by SKM of 1.5 m3/sec would need
to be more than 0.003 mm/sec (this assumes all of the BSEA surface area of 56 ha is used for
infiltration). This is likely to be achievable based on the expected physical characteristics of the
slag, but should be confirmed from physical testing and numerical modelling of the preferred
infiltration arrangement.
Existing evidence, particularly on the main operational area of the site suggests that the samphire
can effectively perch a couple of metres of saturation and sustain it with rainfall and limited
irrigation at the surface. However, testing and modelling of the samphire clay surface is required
(including a water balance) to assess its ability to meet water storage requirements. Even if testing
proves positive some doubt will remain on the consistency of the samphire clay throughout the
base of the BSEA. Modelling could be conducted to assess the impact (water balance and
environmental) of localised flaws in the integrity of the samphire.
Ongoing deposition of salt entrained in slag will likely mean that the BSEA salinity will remain too
salty for direct irrigation (i.e. Hatch suggests water quality will stabilise at around 3800mg/L TDS).
This may require some segregation of ongoing slag deposition from the active BSEA water
storage. The possibility of Nyrstar using a fresh water slag granulation process should also be
explored.
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Further testing of stormwater quality and the leaching characteristics of the slag is required to help
define expected water quality over time. This water would be expected to be a relatively low cost
feed to the Nyrstar RO plant. Future RO plant demands/capacity for potential BSEA water,
including during the flushing process, needs to be defined especially given Transformation related
changes.
Extracting water from the BSEA needs to be modelled. However it is considered that the proposed
extraction system proposed by SKM (horizontal slotted pipes at 25 m spacings) is highly
conservative and costs could be substantially reduced. For example, a single groundwater sump
with the slag aquifer on the Nyrstar property can readily be pumped at 10L/s suggesting that 4 -5
extraction sumps and perhaps a similar number of horizontal drainage pipes may be sufficient.
It is not clear what happens to the RO reject. If waste metals are returned to the Spencer Gulf then
environmental benefits (i.e. from less metals to the marine environment) are substantially removed.
3.1.2

Approvals/Consultation

Development Approval will be required. At this stage, it is likely that the most appropriate
assessment process is a Section 46 Major Development Application with a Public Environmental
Report (PER) level of documentation. A section 46 Major Development Application would also
have assessment process efficiencies should the Environment Protection and Biodiversity
Conservation Act 1999 (the EPBC Act) be triggered.
An assessment of matters protected under the EPBC Act will need to be undertaken in the first
instance, in particular whether the BSEA option would “significantly” modify the SX Holdings
tailings dam facility. Early discussions with the Department of Manufacturing, Innovation, Trade,
Resources and Energy (DMITRE) will be crucial to this understanding and assessment.
Early discussion with the Environment Protection Authority (EPA) will be necessary to understand
any implications to Nyrstar’s existing EPA licence conditions and the development approvals
process.
Consultation with the following additional government agencies and community stakeholders
should be undertaken:
•

Traffic


•

Planning


•

•

•

Department for Planning, Transport and Infrastructure (DPTI)

Development Assessment Commission (DAC)

Environment


EPA (Radiation Protection Division Water Quality Branch)



Coast Protection Board



Northern and Yorke NRM Board



Department of Sustainability, Environment, Water, Population and Communities
(SEWPaC)

Community


Central Local Government Region



Yorke and Mid North RDA



Port Pirie Chamber of Commerce



Various local sporting clubs

Indigenous Heritage


Nukunu Peoples Council

Port Pirie Water Supply Project
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The costs for the approvals/consultation process (excluding studies) are in the order of $150K to
$250K. The approvals process is likely take approximately 12-18 months including environmental
studies and preparation/submission/assessment of the development approval application.
3.1.3

Construction Costs

Anticipated construction costs range from around $20M to $35M. Adequate bunding needs to be
provided to avoid flood inundation and provide sufficient storage volumes including free-board and
slag cover to reduce evaporative losses. The costs for bunding are around $5M to $20M (this is
discussed further below). The costs do not include treatment, which would need to be quantified
following further studies and discussions with Nyrstar over the use their existing treatment facilities.
The lower range cost is based on a 3 m high bund and the majority of these estimated costs are
associated with conveyance pipeline, infiltration and extraction infrastructure. It might be worth
getting an alternative view of this assessment, perhaps from Worley Parsons.
The upper range cost is based on a 5 m high bund. As the bund size and height are increased, the
bunding costs and proportion of bunding costs to overall costs escalates exponentially. These
costs could possibly be reduced by using an alternative concept design, which is currently based
on a 3 m wide crest and external batter slopes of 2H:1V.
Significant doubt remains regarding the need for substantial sub-surface protection from the SX
Holdings site. A slurry cut of wall to the Hindmarsh clay would add millions to the project. It may
be more cost effective to create a break between the two sites (i.e. 20 m buffer). This would
require substantial slag excavation and replacement.
3.1.4

Data Gaps/Further Studies

The critical data gaps and priority studies at this stage of the project are:
•

Firming up the supply/demand on a daily time step basis to make sure we can get the water
we need and to better understand storage and transfer/delivery infrastructure requirements.

•

Irrigation demand profile requirements to understand when and how much water needs to be
extracted from the BSEA.

•

Identifying suitable source of clay and costs for bunding.

•

Ability of BSEA to hold the water and potential offsite impacts (particularly on the SX Holdings
tailings dam and beyond).

•

Stormwater quality and slag leachability to


assess water quality treatment requirements based upon irrigation crop requirements



better define any future RO plant demands/capacity and RO reject disposal needs.

It will be necessary to understand how the BSEA option can be integrated into Nyrstar’s BSEA
development plans including (but not limited to) slag deposition requirements, RO feed
requirements and reject management and acceptable dust management from greater exposed slag
surface.

3.2

Groundwater

3.2.1

Key Technical Issues

Several groundwater systems are known to exist north-east of Pt Pirie, including a fractured rock
and unconsolidated sedimentary aquifer system. Detailed investigations of the groundwater
resources in the Nelshaby and Napperby areas are required to better understand aquifer yields,
interference effects and groundwater quality, and hence the availability and sustainability of
groundwater sources to meet the required instantaneous and long-term demands.
Groundwater would be transferred from a wellfield (network of supply wells) to the Dead Horse
Creek Header Tank. It is not SA Water policy to share easements and as such, Council owned and
operated roads will need to be used as much as possible for water conveyance infrastructure
unless individual agreements can be arranged with landholders that provide for a more accessible
Port Pirie Water Supply Project
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and cost effective pipeline route. Further consideration of the irrigation demand profile is also
required to develop a better understanding of the water engineering infrastructure requirements
including the need for additional storage, such as the BSEA.
3.2.2

Approvals/Consultation

No fatal flaws have been identified from an approvals and consultation aspect.
Development approval will be required for construction of headwork infrastructure. Approval to drill
wells will also be required. Further, approval to remove native vegetation (if necessary) will be
required.
Aboriginal Heritage approval is not required prior to construction or operation, but is an offence to
damage, disturb or interfere with Aboriginal sites, objects or remains.
A licence to take water may not be required if it can be demonstrated that taking water will not
detrimentally affect the ability of others to exercise the right to take water from the same
groundwater system(s).
Early consultation with relevant stakeholders should be undertaken including:
•

DPTI for any pipeline road crossings.

•

Genesee and Wyoming, and Australian Rail Track Corporation (ARTC) for any pipeline rail
crossings.

•

Northern and Yorke NRM Board and nearby groundwater users on planned groundwater
extraction.

•

Nukunu Peoples Council on Aboriginal Heritage aspects.

3.2.3

Construction Costs

Anticipated construction costs range from around $6.5M to $11.5M, which includes a 50%
contingency. The largest cost item is the conveyance infrastructure, which represents between
25% and 35%. Drilling and installation of supply wells (including well pumps) represents around
20%.
3.2.4

Data Gaps/Further Studies

The critical data gaps and priority studies at this stage of the project are:
•

A detailed assessment of the availability and sustainability of the aquifer systems to meet
irrigation demands.

•

Irrigation demand profile requirements to understand when and how much water needs to be
delivered.

Port Pirie Water Supply Project
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4

Summary Discussion

Further development of both the BSEA and Groundwater Options is technically possible. The
relative costs for development are:
•

BSEA


•

$20M to 35M

Groundwater Supply


$6.5M to 11.5M

While a range of studies have been recommended by all consultants to progress the project to
more detailed feasibility stage, the estimated costs for studies required to better assess the viability
of the project at this stage is:
•

BSEA


•

$250K to $350K

Groundwater Supply


$200K to $250K

It is anticipated that the infrastructure costs for the BSEA development in terms of the pumping
system to the BSEA, the infiltration system and the extraction system can be substantially reduced.
Similary, the pipeline and pumping infrastructure costs for the groundwater supply are considered
highly conservative (see later discussion). Thus, the estimated costs are considered at the high
end. This needs to be explored in some more detail with SKM and/or perhaps an independent
review conducted.
The palatability of this scale of expenditure against alternatives (i.e. continued use of River Murray
Water, Dams, an independent RO plant) for Council is the obvious first consideration along with
funding mechanisms. All else being equal, preference would go to the development of the BSEA
given the potential environmental benefits and the relative certainty of supply at this time.
There are no clear technical impediments to developing the BSEA project. Some key issues for
shorter term resolution that could be ‘show stoppers’ stand out including:
•

Integrating potential BSEA development with Nyrstar plans (i.e. slag deposition and reworking
requirements, RO feed requirements and reject management, acceptable dust management
from greater exposed slag surface);

•

Firming up the supply/demand on a daily time step basis to make sure we can get the water
we need.

•

Source of clay and cost of bunding

•

Ability of BSEA to hold the water and potential offsite impacts (particularly re SX Holdings)

•

DMITREs stand on the SX Holdings tailings dam.

Significant uncertainty surrounds the ability to obtain sufficient groundwater supply in terms of yield
and quality while avoiding unacceptable interference with other groundwater users. Further, yield
restrictions (unless say 6 or more bores were installed adding to pipeline costs) would be expected
to require substantial storage (i.e.header tanks) to fulfil estimated peak demand. It is considered
that groundwater could best be seen, at this stage, as a potential supplementary source of water
rather than an alternative to fulfil demand in its own right. One possible alternative is to use
groundwater to supplement recharge to the BSEA which may be potentially useful in helping
drought proof this facility which would rely on stormwater runoff. The installation and testing of
production bores would remove much of the uncertainty and would be a logical next step. This
could perhaps be put on hold until other studies are completed providing a better idea of the BSEA
to meet supply requirements on its own.

Port Pirie Water Supply Project
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5

Recommendations

The following recommendations are made:
•

Detailed review of SKM estimated construction costs for pipelines, infiltration, extraction and
pumping infrastructure for the BSEA development be conducted.

•

Council considers the quantum of cost for the BSEA development in particular at this stage
against other alternatives.

•

If cost is potentially palatable consider potential funding options and explore.

•

Decide whether to pursue the BSEA project.

•

Present to and seek support from Nyrstar.

•

Plan for and engage with EPA and DMITRE.

•

Commission key investigations documented herein for the BSEA development.

•

Put groundwater development on hold pending BSEA investigation outcomes.

•

Review project viability.

Port Pirie Water Supply Project
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6

Limitations

This report was prepared for the sole use of the Port Pirie Regional Council and should not be
relied upon by any other person. None of BlueSphere Environmental Pty Ltd or any of its related
entities, employees or directors (each a BlueSphere Person) owes a duty of care (whether in
contract, tort, statute or otherwise) to any third party with respect to or in connection with this report
and no BlueSphere Person accepts any liability for any loss or damage suffered or costs incurred
arising out of or in connection with the use this report by any third party.
The report has been prepared with the objectives and scope of work outlined in the email proposal
dated 31 October 2012. The work was carried out in accordance with the BlueSphere terms and
conditions.
The conclusions and recommendations provided in this report are based on available information
and it is possible that different conclusions and recommendations could be made should new
information become available, or with changing site conditions over time. These opinions,
conclusions and recommendations are subject to uncertainty given the potentially complex nature
of any subsurface environment. Variation in soil and groundwater conditions may vary significantly
between the specific sampling and testing locations and other locations at the site.
The report will not be updated if anything occurs after the date of this report and Bluesphere
Environmental Pty Ltd will not be obliged to inform any person of any matter arising or coming to its
attention after that date.
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BlueSphere Hydrogeology Report
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Technical Memo - Port Pirie Stormwater Recycling Project
Feasibility Assessment (Hydrogeology)
1

Introduction and Background

BlueSphere Environmental Pty Ltd (BlueSphere) has been commissioned by the Port Pirie Regional
Council (the Council) to undertake a broad level feasibility assessment to examine the collection,
storage and subsequent recovery of town stormwater in the Dead Horse Creek Wetlands (DHCW)
and Nyrstar Black Sands Emplacement Area (BSEA). The project is expected to have a number of
environmental and community benefits, including reduction of community exposure to lead from dust
fallout through watering and greening of local parks and gardens, reduction in metals discharge in
stormwater to the Port Pirie River and the reduction on the reliance of the Morgan-Whyalla pipeline as
a water supply.
Blue Sphere’s 2012 report titled Preliminary Assessment of Water Supply/Management Options for
Port Pirie recommended that the stormwater recycling project concept be pursued to a detailed
feasibility assessment stage. This technical memo presents the broad level feasibility assessment of
the hydrogeological aspects of the project. Data gaps are identified and estimated costs for a
recommended scope of work to fill the data gaps are provided.
Several other feasibility assessments are being undertaken by the BSEA Feasibility Team including
planning (SKM), water engineering (SKM), geotechnical and civil engineering (Wallbridge and
Gilbert), and water quality (Hatch).
2

Conceptual Hydrogeological Model

Figure F1 shows the location of the BSEA and the DHCW. The BSEA setting and surrounds have
been previously described in BlueSphere (2012). The following presents a summary of the present
understanding of the hydrogeological regime in the vicinity of the BSEA and DHCW.
Black Sands Emplacement Area
Groundwater elevations and flow in BSEA and surrounds is not well characterised and there have
been no studies conducted focussing on the hydrogeology of this area. There is limited data available
for the eastern end of the BSEA and no data available for the mid and western sections. BlueSphere
notes that the following description of the hydrogeology is based on this limited data and further work
would need to be conducted to confirm/refine this understanding.
The slag comprising the BSEA is described as coarse sand with a porosity of around 20%. The slag
has been placed on a low permeability clay (Samphire Clay) around 1.5 to 2 m thick which overlies
the silty sands of the Upper Natural Aquifer (UNA) (Figure F2). The samphire area upon which the
BSEA sits is a groundwater discharge zone with groundwater levels in the UNA surrounding the
BSEA close to, and in some cases, above ground surface. Groundwater discharge from the UNA
occurs via evaporation from the ground surface and through discharge to rivulets and creeks, which
drain towards the Port Pirie River and Spencer Gulf.
Rainfall infiltration at the BSEA surface has resulted in water accumulation in the slag, while covering
the samphire with slag has removed the potential for groundwater evaporation and to some degree
holds up lateral drainage resulting in water saturation at the base of the slag and the formation of a
slag aquifer. Based on data from two groundwater monitoring wells screening the slag in the eastern
end of the BSEA, there is approximately 1 m of water saturation at base of the BSEA. Bowing of the
Samphire Clay due to the weight of the overlying slag may have resulted in a ‘bowl’ like effect leading
to greater water saturation in areas of higher slag deposition. The deposited slag may also have
compacted the Samphire Clay, potentially decreasing the permeability of these sediments.
Data from one well screened in the UNA beneath the BSEA show the groundwater elevation in the
UNA is just below the base of the slag, indicating groundwater discharge is not occurring to the
BSEA. High tides that flood the samphire flats result in lateral seepage into the slag mass at its
margins.
Discharge from the slag aquifer is expected to occur via lateral seepage from the BSEA margins,
predominantly to the north, south and west. The SX Holdings tailings dam bunds are expected to
BlueSphere Environmental Pty Ltd. 115A Ferrars Street, South Melbourne, Victoria 3205 Australia.
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substantially restrict seepage to the east. With the water elevation in the BSEA higher than that in the
UNA, there is inferred to be a downward hydraulic gradient from the BSEA into the UNA. While some
downward seepage from the slag aquifer to the UNA is expected to occur, the presence of water at
the base of BSEA indicates the underlying Samphire Clay is of low enough permeability to restrict
infiltration. If leakage to the UNA was occurring at the base of the BSEA, it would likely be through
preferential flow pathways where the Samphire Clay thickness is reduced, through:
•

Slag being placed on drainage channels that have incised the clay;
•
Roots from buried vegetation;
•
Areas where clay may be thinner from the potential use of clay for the bunds at the SX Holdings
site;
•
Thinning or perforation of the clay by heavy machinery during placement of the slag; and,
•
The weight of overlying slag bowing the Samphire Clay which may have resulted in cracks in the
clay.
Any seepage from the BSEA to the UNA would be expected to move to the north, south and western
margins of the BSEA and most likely rapidly discharge to surface. To the eastern side of the BSEA,
the Samphire Clay is covered with fill material over the SX Holdings and Nyrstar sites. Management of
water levels in the tailings dams on the SX Holdings site would be expected to limit leakage and
consequent impact to the UNA from these features. A downwards hydraulic gradient from the fill to the
UNA across the Nyrstar site to the east would restrict discharge to the fill and flow would likely remain
in the UNA towards the Port Pirie River with discharge to this feature. Radial flow from the Nyrstar
sedimentation ponds may push flow to the north and south of the Nyrstar site.
Localised groundwater in the UNA underlying the BSEA and more regionally is typically saline to
hyper saline with proportionally higher concentrations of sodium and chloride. TDS concentrations are
typically higher than those in the slag aquifer. Groundwater in the UNA may have naturally elevated
concentrations of lead, cobalt, copper and nickel.
Dead Horse Creek Wetland
Groundwater conditions in the DHCW area (particularly to the west) are not well characterised and
there have been no studies conducted focussing on the hydrogeology of this area.
The DHCW is located along the former alignment of the Dead Horse Creek. To the east of the
wetlands, the former creek alignment is reported to have been filled with slag. The wetlands have
been expanded to the north and south of the inferred previous creek alignment (Figure F1) and have
a base approximately 1.5 m to 2 m below ground elevation. Along the former creek alignment and
within the expanded wetland, the Samphire Clay may have been eroded down to the UNA by
previous creek flows, present-day stormwater drainage or excavated out during wetland construction,
although this would need to be confirmed from further assessment.
The DHCW is considered to be a groundwater discharge zone, with the wetland base believed to be
below typical UNA groundwater elevations. During periods of sufficient stormwater runoff to the
wetland, the hydraulic gradient may be reversed with stormwater leakage into the UNA.
Groundwater flow in slag deposited at the southern end of the Nyrstar site has previously been
interpreted to report to the slag filled former Dead Horse Creek alignment to the east of the DHCW
and is inferred to likely discharge to the DHC wetland (BlueSphere, 2012).
3

Feasibility Assessment

3.1

Proposed Concept

The proposed concept involves collecting town stormwater runoff and storing it in the BSEA for
subsequent irrigation use. Ideally, the DHCW and BSEA will act as filters, with metals concentrations
from particulates reduced between infiltration and extraction points. If the quality of water recovered
from the BSEA prevents its use for irrigation purposes, water could be fed through the Nyrstar reverse
osmosis plant to improve quality, or discharged to the Port Pirie River if concentrations are below
applicable licence/guideline concentrations.
The DHCW is proposed to be utilised as a collection point and temporary storage basin, prior to
stormwater being pumped to the BSEA. At this stage of the project the retention time in the DHCW is
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not known. Stormwater could either be pumped directly to the BSEA (i.e. little to no retention time) or
stored in the DHCW for a period of time to allow for settlement. To allow sufficient retention time for
settlement prior to discharge to the BSEA, the DHCW may need to be expanded to contain the
volume expected during a rainfall event. Council has indicated that expansion of DHCW can be
considered if identified as being required for a successful project outcome.
Stormwater is proposed to be pumped into the BSEA for long term storage, with low permeability
bunding placed around the north, south and west margins of the BSEA, creating a storage reservoir
which will limit horizontal seepage into and out of the slag. An option to bund the eastern side of the
BSEA also exists, should existing bunding on the adjacent SX Holdings site be deemed unsuitable for
retaining water or there is an identified risk of mobilising contaminants from existing tailings dams.
There are no plans to modify the base of the BSEA as this concept relies upon the Samphire Clay
underlying the BSEA having a permeability low enough to retain the vast bulk of water stored. Water
retained in the BSEA will be recovered and used in the Council irrigation system (should the quality
be suitable) when required.
Ideally there would be little to no seepage to the UNA and no impact to groundwater flows or quality.
However in practice, there is likely to be a degree of leakage to the UNA which may result in impact
on groundwater conditions both on and off site. Ideally, the proposed concept should ensure that any
potential leakage should be maintained at or below the level of existing embankments (including the
SX Holdings site’s eastern bund) or proposed embankments.
Based on the current hydrogeological understanding and proposed concept, the following potential
groundwater related issues and impacts have been identified:
1)
2)
3)

DHCW and BSEA leakage.
BSEA storage and recovery capacity.
Potential impacts to groundwater.

Potential issues and impacts are discussed in the following sections. As there is currently limited
information on groundwater conditions in the vicinity of the DHCW, BSEA and surrounding areas,
data gaps have been identified where further work will need to be conducted to better assess
potential hydrogeological impacts and hence, the feasibility of the project.
3.2

Dead Horse Creek Wetland

3.2.1 Potential Leakage
Potential leakage from the DHCW needs to be limited in order to optimise the harvesting and
temporarily storage of stormwater runoff, prior to stormwater runoff being transferred to the BSEA.
The current hydrogeological understanding suggests that the DHCW is a groundwater discharge zone
with upward gradients potentially limiting leakage of stormwater through the clay. Dependant on
differences in head elevations, the gradient may be reversed after rainfall with flow into the UNA for a
period. If the Samphire Clay base of the DHCW has been eroded or excavated down to the UNA, a
direct hydraulic connection between the UNA and wetlands may increase the rate of leakage. To the
east of the wetlands, the slag filled former creek alignment could be a preferential pathway for water
loss from the wetland.
There is currently insufficient data available to assess potential leakage volumes and rates from the
DHCW. To assess the potential issue of leakage and inform possible design/management measures,
the following information would be required:
•
•

Thickness and permeability of the DHCW base and margins.
Groundwater elevations in the UNA beneath the DHCW.

3.2.2 Potential Impacts to Groundwater
Leakage of stormwater from DHCW may potentially impact on underlying groundwater system(s)
(groundwater levels, flows and quality) resulting in possible adverse impacts to down-gradient
groundwater users or receptors, including risk to human health from incidental groundwater exposure.
Based on BlueSphere’s present understanding of the hydrogeology of the DHCW and surrounding
region, the aquifer that may be impacted most from leakage from the DHCW would be the UNA.
Seepage water from the DHCW is likely to have a significantly lower salinity than the UNA
BSEA_Hydro_Feasibility_Hydro_Tech_Memo.Docx
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groundwater, as well as elevated concentrations of metals (e.g lead and zinc) from particulate
deposition and contaminants commonly found in town stormwater run-off such as hydrocarbons, oils,
greases and nutrients (such as total nitrogen and phosphate)
Groundwater receptors down-gradient of the DHCW include the Port Pirie River, which discharges to
the Spencer Gulf. There are also a number of residential and commercial properties as well as the
Nyrstar site that are inferred to be down-gradient of the DHCW, which may use groundwater for
domestic and commercial/industrial purposes. Contaminant fate and transport modelling would be
required to assess contaminant concentrations at receptors and hence, the potential risk to human
health and the environment.
An additional consideration that may impact upon groundwater elevations, flow regimes and quality,
and may require further assessment is the long term effect of sea level change and potential
inundation of the Samphire Clay.
To further assess potential impacts on groundwater and receptors, contaminant fate and transport
modelling would need to be undertaken, which would require the following additional information:
•
•
•
•
•

3.3

Existing UNA groundwater elevations, flow directions and quality, up and down gradient of the
DHCW.
Aquifer hydraulic conductivity and porosity of the UNA.
Occurrence of groundwater receptors including any groundwater wells used for domestic and
commercial/industrial purposes.
Stormwater runoff chemistry.
Attenuation capacity of the Samphire Clay and/or UNA.
Black Sands Emplacement Area

3.3.1 Storage and Recovery Capacity
The ability to store and recover stormwater at planned rates is partly dependent on the permeability
and porosity of the black sands in the BSEA. Relatively low permeability and porosity slag may restrict
lateral spreading of water within the BSEA resulting in elevated BSEA water levels over short periods
of time. Elevated water levels may result in potential short term leakage through the Samphire Clay.
Further, stored water may not be able to be extracted at the target rates and volumes.
Drilling and field observations indicate that the BSEA slag is a coarse sand. Hydraulic testing has not
been conducted on slag in the BSEA, however testing conducted by BlueSphere on the slag aquifer
beneath the Nyrstar site to the east suggests it is relatively permeable, with short term pumping tests
up to 0.2 L/sec resulting in little drawdown.
While storage and recovery infrastructure can be optimised to accommodate differences in physical
characteristics between materials, there is currently limited lateral and vertical information on the
BSEA’s slag physical characteristics. Hence, further assessment of the slag’s permeability and
porosity both across and within the slag deposit should be undertaken.
3.3.2 Potential Leakage
Potential leakage from the BSEA needs to be minimised as excessive leakage reduces the available
volume of water in the BSEA for irrigation.
The current hydrogeological conceptual understanding for the BSEA indicates around 1 m of water at
its base, suggesting the thickness and physical characteristics of the materials at the base of the
BSEA are adequate to prevent excessive leakage. Further assessment of the BSEA’s liner materials
(top elevation, permeability and thickness) would be required to confirm this conclusion. This should
include an assessment of the potential dispersivity of the liner based on the proposed quality of water
to be stored in the BSEA.
3.4

Potential Impacts to Groundwater

Leakage of BSEA water may potentially impact on underlying groundwater system(s) (groundwater
levels, flows and quality) resulting in possible adverse impacts to down-gradient groundwater users or
receptors, including risk to human health from incidental groundwater exposure and remediation
programs.
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The UNA is the shallowest aquifer beneath the BSEA and hence, the aquifer that would potentially be
most impacted by leakage from the BSEA. BSEA water is likely to have a significantly lower salinity
than the UNA groundwater, but may have elevated concentrations of metals leached from the slag as
well as those contaminants commonly found in stormwater runoff.
The Nyrstar site, located to the east of the BSEA, has an existing groundwater monitoring network
and active groundwater remediation system, with plans for long term monitoring and remediation of
groundwater on the site. These networks have been designed based on current/expected
groundwater conditions and do not take into account the potential effects leakage of water from the
BSEA may have on the groundwater flow system or quality. Therefore, additional work would need to
be conducted to assess impacts to the Nyrstar site and groundwater related assessment and
remediation operations from the proposed project.
Immediately adjacent to the east of the site is the SX Holdings facility which has several tailings dams
containing radionuclides. There is active management of the water levels in the tailings dams with
accumulated water pumped to an evaporation pond. A key issue to be considered in the feasibility of
this project is whether storing water in the BSEA will impact upon water elevations in the tailings dams
or mobilise radionuclides. Further data and assessment would be required to determine potential
impacts and measures to mitigate any identified risks.
An additional consideration that may impact upon flow regimes and may require further assessment is
the long term effect of sea level change and potential inundation of the Samphire Clay.
To further assess potential impacts on groundwater and receptors, contaminant fate and transport
modelling would need to be undertaken, which would require the following additional information:
•
•
•
•
•

4

Occurrence of other groundwater receptors.
Existing UNA groundwater elevations and quality, up and down gradient of the BSEA and the
SX Holdings site.
Aquifer hydraulic conductivity and porosity of the UNA.
Expected geochemistry and potential contaminants in the water proposed to be stored in the
BSEA.
Attenuation capacity of the Samphire Clay and UNA.
Conclusions

Based on a broad review of the information available, the proposed concept of storing water in the
BSEA for later irrigation use is considered feasible from a hydrogeological perspective. However, the
concept relies on low permeability materials at the base and sides of the DHCW and base of the
BSEA to retain water for later recovery and use, minimising leakage and potential impacts on
underlying groundwater system(s).
A number of data gaps have been identified that need to be addressed to confirm this broad level
feasibility assessment and inform potential design and management features including:
•

Elevations, thicknesses and permeability’s of the DHCW base and margins and the BSEA base.
•
Existing UNA groundwater elevations, flow directions and quality, up and down gradient of the
DHCW, BSEA and the SX Holdings site.
•
Hydraulic conductivity and porosity of the UNA.
•
Occurrence of groundwater receptors including any groundwater wells used for domestic and
commercial/industrial purposes.
•
DHCW stormwater runoff chemistry.
•
Attenuation capacity of the Samphire Clay and/or UNA.
•
Expected geochemistry and potential contaminants in the water proposed to be stored in the
BSEA.
•
Slag permeability and porosity across and within the slag deposit.
A broad scope of work and cost estimates to fill these gaps is provided in Section 5.
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5

Recommendations

5.1

Stage 2 Groundwater Program

Initially, detailed assessment of topographic and aerial photography should be undertaken to identify
other potential groundwater receptors.
A field program should then be undertaken, comprised of:
•

Groundwater monitoring well installation at 10 locations in the UNA in the vicinity of the BSEA
and DHCW and 6 locations in the BSEA slag to:

facilitate monitoring and analysis of physical and chemical characteristics of the BSEA and
UNA (groundwater levels and quality, and attenuation capacity).
•
Groundwater elevation gauging and sampling (2 events), aquifer testing (slug tests at all wells,
short term pumping tests at 5 wells in the UNA) and laboratory testing (major anions and cations,
organics suite, metals suite, microbiological parameters, general water quality parameters) to:

provide estimates of the UNA hydraulic conductivity;

provide vertical hydraulic gradients for potential leakage estimates based on assumed water
levels in the DHCW and BSEA; and,

determine background groundwater quality and groundwater flow directions.
•
Ground-truthing of possible groundwater receptors identified from detailed topographic and aerial
photography in conjunction with a bore census to confirm the presence of any unregistered
domestic, commercial/industrial bores down gradient of the DHCW and BSEA.
The program should be optimised as much as possible with other field programs proposed by the
BSEA Feasibility Team to maximise the use of acquired data and reduce costs. It has been assumed
that assessment of the Samphire Clay (elevations, thickness and permeability), laboratory testing of
stormwater runoff quality and geochemical testing of the slag will be separately undertaken by other
BSEA Feasibility Team consultants.
Following the field program, analytical modelling should be undertaken to estimate leakage rates.
Numerical groundwater modelling (flow and contaminant fate and transport) should also be
undertaken to:
•

Assess storage and recovery rates in the BSEA and to inform design of associated engineering
infrastructure.
•
Assess potential impacts on groundwater in the UNA and down gradient receptors.
It should be noted that Nyrstar has an existing numerical groundwater flow model assessing
groundwater conditions to the east on the smelter site. It is recommended that this model be
expanded to include the BSEA, DHCW and potential down-gradient receptors and that the data
collected as part of the above field program be incorporated into the expanded model.
5.2

Broad Scale Cost Estimate

Table 1 provides a summary of estimated costs for the recommended Stage 2 program. The program
detailed below should be optimised with other feasibility assessment works (e.g. geotechnical) to
reduce costs.
Table 1 - Expected Costs (+/- 50%)
Task/Item

Unit

Rate ($)
(+/- 50%)

No. of units

Cost ($)
(+/- 50%)

Monitoring well installation in BSEA and UNA
at BSEA and DHCW

Well

2,400

16

38,000

Aquifer testing (slug tests) on BSEA and
UNA

Test

250

16

4000
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Table 1 - Expected Costs (+/- 50%)
Task/Item

Unit

Rate ($)
(+/- 50%)

Aquifer testing (pumping tests) on UNA

No. of units

Cost ($)
(+/- 50%)

Test

1,700

5

8,500

Surveying all borehole and well locations

Event

8,000

1

8,000

Groundwater gauging, sampling and analysis
and stormwater sampling and analysis
(2 rounds)

Round

9,500

2

19,000

Laboratory Testing of attenuation properties
(% clay, cation exchange capacity, fraction
organic carbon)

Test

200

10

2,000

Travel, car hire, accommodation (assume 30
days, 5 mobilisations)

Mobilisation

5000

5

25,000

Data Analysis

-

35,000

1

35,000

Reporting and desktop assessments

-

37,500

1

37,500

Numerical Groundwater Modelling

-

150,000

1

150,000

Detailed cost estimate for above scope of
work

-

150

40

6,000

-

-

-

339,000

Total Cost (+/- 50%)
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6

Closure

We trust this memo meets your present requirements. Should you have any questions or comments,
please contact the undersigned at your convenience.

Yours sincerely,
BlueSphere Environmental Pty Ltd

Adam Seeley
Senior Hydrogeologist | Project Manager
aseeley@bluesphere-enviro.com.au

Darren Ellis
Senior Principal Hydrogeologist Director
dellis@bluesphere-enviro.com.au

Attachments:
Figure F1 – Black Sands Emplacement Area and Deadhorse Creek Wetland
Figure F2 – Cross Section – Nyrstar Black Sands Emplacement and SX Holdings
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Appendix A

Hatch Water Quality Report

Port Pirie Water Supply Project
Port Pirie Water Supply Project.Docx

Hatch Associates Pty Limited

61 Petrie Terrace
Brisbane, Qld 4000, Australia
Tel. +61 7 3166 7777  Fax: +61 7 3368 3754  www.hatch.com.au
ABN 59 008 630 500

nd

2 May 2013

Adam Seeley
BlueSphere Environmental
115A Ferrars Street
South Melbourne VIC 3205

Dear Adam

Subject:

1.

Port Pirie Regional Council Stormwater Project

Background

Port Pirie Regional Council’s stormwater recycling project will harvest storm water run-off from the
township of Port Pirie and store the water in a spent slag aquifer (known as the black sand
emplacement area or BSEA) at the Nyrstar Port Pirie Smelter. The harvested stormwater will be
extracted from the BSEA, treated if necessary, and used for irrigation of municipal parkland and other
recreational facilities, replacing a portion of the freshwater supply drawn from the Morgan-Whyalla
pipeline. In addition to reducing reliance upon freshwater supplied from the Murray River, the
enhanced ability to maintain vegetative cover on the parklands will reduce mobilization of surface
soils and dust. These materials carry elevated concentrations of heavy metals as a legacy of
atmospheric deposition from the Port Pirie Smelter. Reducing the remobilization these contaminated
materials will assist in improving public health in Port Pirie and also reduce transport of contaminants,
via stormwater, to the aqueous environment.
The Natural Resource Management Plan 2012 - 2017 for South Australia has set a target for the City
of Port Pirie that approximately 25% of household, secondary industry, recreational and commercial
consumptive demand will be fulfilled by alternative water sources by 2020.
The resulting 2020 target for the City of Port Pirie is to have 525 ML of consumed water being
sourced from water sources other than the Murray River. Currently 100 ML/yr of this water
requirement is supplied in the form of treated wastewater from the Nyrstar refinery, leaving
approximately 425 ML/yr to be sourced from the stormwater recycling project.
Port Pirie has a semi arid climate with low average annual rainfall (~350 mm/yr) and high annual
evaporative potential (~2000 mm/yr). Rainfall is slightly higher and more consistent in the winter
months, averaging 36 mm/mo in May through October, compared with the summer monthly average
of 22 mm/mo in November through April. In addition, rainfall in the summer months is less reliable
with the median monthly values being significantly lower than the mean values. This indicates the
presence of occasional summer months with substantially higher rainfalls in the historical record
which raise the mean relative to the median. With these climatic conditions, run-off yield, efficient
collection and, in particular, effective storage are critical to the viability of the project. In particular it is
noted that storage of water in interstices within spent slag stockpile has potential to substantially
reduce evaporative losses compared to an open water body.
H344007-0000-90-218-0001, Rev. 0
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Adam Seeley
BlueSphere Environmental
2nd May 2013

2.

Stormwater quality

Stormwater run-off will be contaminated with a range of materials from the paved and unpaved
catchments from which it is generated including leaves, seeds, animal scats, litter, oil and grease,
atmospheric dusts and eroded/trafficked surface soils. The concentration of these pollutants will vary
from catchment-to-catchment and with the duration of the storm event. They will be attenuated or
modified during passage through the stormwater infrastructure, particularly the retention basin(s) and
wetlands.
In addition, stormwater will pick up salts from atmospheric deposition and also from components in
the collection system that might interact with shallow groundwater (e.g., Dead Horse Creek wetland).
With better understanding of the hydrology may come the opportunity to institute operational modes
which reduce these influences (e.g., diversion of first flush, maintenance of static water levels in the
wetlands) however there will also be ramifications for run-off yield and the efficacy of pollutant
capture.
Stormwater quality, with regard to suspended solids and particulate metals, is expected to be
improved by increased retention time in the wetlands and basins. However greater losses (seepage
and evaporative) will also result with increased retention time. The sizing of the stormwater collection
and conveyance systems should be optimised for efficient and cost effective stormwater capture and
transfer to the BSEA. Ultimately stormwater quality and its impact on aquifer recharge will need to be
managed at the BSEA and in downstream treatment processes.
Storage of stormwater in the BSEA and passage through it will further modify the water quality. The
slag will act as a filter media trapping litter at the surface and fine particulates and colloidal material
through the aquifer. The presence of water and UV light is expected to result in the growth of algae
and vegetation on the wetted surface of the BSEA. Microbial activity will further modify water quality
as soluble organics and nutrients are degraded by biofilm on the slag. As a result of these physical
and biological processes the hydraulic properties of the slag will also be modified, particularly at the
recharge location(s). The system for spreading and introducing the water into the BSEA should
therefore be flexible and easily cleaned. Open vee-drains which can be machine cleaned (e.g., by
grader) are likely to be most effective.

3.

Recovered Water Quality

Residual seawater from the slag granulation process can be expected to raise the dissolved solids
concentration of the water, particularly sodium and chloride but also magnesium and calcium. The
spent slag is a siliceous material which contains heavy metals. There is potential for the slag to
interact with the recharge water possibly resulting in the leaching of some constituents from the slag.
The ongoing salt flux from “fresh” slag together with the migration of salts, hardness and possibly
silica from the previously deposited slag will contribute to the pollutant load to be removed from
extracted groundwater prior to its reuse.
Given; lead production of ~200 000 t/yr, assumed average feed containing 50% lead, slag density of
3
2.65 t/m , and porosity of 20%, the annual seawater load placed onto the BSEA is estimated to be
3
19 000 m /yr containing approximately 760 t of salts. With an assumed stormwater flow of 400 ML/yr
this annual salt load will contribute an average equilibribriated concentration approaching 3800 mg/L
of total dissolved solids in the water recovered from the BSEA. Reducing the volume of stormwater
would increase the salts concentration in the recovered water. This would be in addition to the
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background salinity of the water entering the BSEA. This estimate only considers the flux of salt
deposited with “fresh” slag into the BSEA. Consideration is also required of the historical salt load
within the BSEA which will also be flushed by the passage stormwater. The predominance of sodium
and chloride in these salts will necessitate treatment of the water prior to its use for irrigation.
In addition, there are also potential interactions with shallow groundwater beneath the BSEA, however
maintenance of a minimum water table depth within the slag would be expected to prevent migration
of saline groundwater into the BSEA.
Testing of the spent slag has been undertaken demonstrating that the metals within the slag are
immobile and will not be leached by the passage of groundwater through the aquifer. This testwork
has not been sighted and it is considered unlikely that it includes quantification of other slag
constituents which will be of significance to downstream treatment process; particularly silica and
dissolved salts.
Removal of dissolved metals and salts can be most cost effectively achieved with the reverse osmosis
process however the concentrations of salts, hardness and silica can affect the on-going operating
costs. Consequently some additional laboratory tests are recommended to assess the mobility of
these species from the slag.

4.

Pollutant Fate

As previously stated, particulate metals present in the collected stormwater will be attenuated by
passage through the stormwater collection system and the BSEA. However, it is likely that soluble
metals will remain in water recovered from the BSEA.
The reverse osmosis process will reject soluble metals producing a reject brine containing virtually all
of the influent dissolved species, concentrated by a factor of three to four. The rejection efficiency for
each dissolved species varies with molecule size and valency and is affected by membrane
chemistry. Permeate and reject water quality can be accurately predicted for a given membrane
system from detailed knowledge of feedwater quality.
With the existing RO plant which treats a portion of the treated effluent from Nyrstar’s process effluent
treatment system (PETS) plant, the reject is discharged with the remaining PETS treated effluent. For
a new RO plant treating recovered water from the BSEA further consideration of the fate of the reject
stream is required. Pending assessment of the dissolved metals concentrations in the stormwater and
hence recovered water from the BSEA it may prove necessary to further treat the reject (e.g.,
precipitate and remove metals) prior to its discharge to the marine environment.

5.

Assessment of Irrigation Demand

Preliminary assessment of irrigation potential contained in the Stormwater Management Plan
considered the supply of stormwater for irrigation of 10 to 20 ha of parkland and open space in the
township. That modeling used an irrigation demand of 15 ML/ha-yr (i.e., 1.5 m/yr irrigation depth) to
assess performance of potential stormwater reuse schemes with variable collection, conveyance and
storage capacities. The assumed irrigation demand (15 ML/ha-yr) is very large compared with
traditional irrigation schemes. High irrigation rates are unlikely to be desirable (less irrigated area per
unit volume) or sustainable (high salt loading, rising water table potentially resulting in water logged
soils and secondary salinisation). Adoption of a lower irrigation demand (for example; 0.3 ML/ha-yr)
may well be adequate to sustain sufficient vegetation for year-round suppression of erosion, providing
H344007-0000-90-218-0001, Rev 0
Page 3
© Hatch 2013 All rights reserved, including all rights relating to the use of this document or its contents.

Adam Seeley
BlueSphere Environmental
2nd May 2013

a larger “green” area within the town. To assess these opportunities irrigation modeling; incorporating
climatic data, soils characterization, soils chemistry (e.g., salinity and sodicity issues), plant-soil and
shallow groundwater interactions is required.

6.

Quantification of Stormwater Yield

The township has identified stormwater catchments which total approximately 1400 ha in area from
1
which the potential stormwater yield has been estimated as 710 ML/yr. Given the average annual
precipitation of 344 mm this yield is inconsistent with the stated average run-off coefficient of 0.2.
Available literature suggests that there is a currently a lack of detailed investigation and quantification
of surface water hydrology. Further consideration of catchment yield (BSEA inflows), and beneficial
re-use demands (BSEA outflows) are required to develop a better understanding of BSEA storage
capacity requirements, connecting infrastructure requirements and expected system utilisation.
2

The preliminary assessment of aquifer storage and recovery has considered annual catchment yield
3
estimates extracted from the Stormwater Management Plan (SMP) , which included collation of
specifications, hydraulic performance assessment and consideration of potential improvement
strategies for the Port Pirie Township stormwater infrastructure. Collection of catchment runoff,
temporary detention basin storage and beneficial re-use was considered as a potential improvement
strategy.
4

The preliminary BSEA assessment adopted the average annual catchment yields, included as part of
the SMP study, to the BSEA project given the conceptual similarity. Whilst this is a reasonable
transposition, average annual yields alone are not considered to be sufficient to size BSEA
infrastructure or quantify viability. Further to this, the supporting documentation included with the SMP
does not completely define the adopted assessment approach or associated parameters and
assumptions to justify application of outcomes to the BSEA project as design basis.
Estimation of catchment yields contributing to the proposed BSEA could be undertaken relatively
easily using a water balance approach with reasonable yield parameters and long term climate data
inputs. The model could easily be extended to include representative account of water storage within
the BSEA thus quantifying the water available for beneficial re-use. The resultant model could be
used to quantify BSEA inflows under all historical climate conditions, and BSEA storage capacity
requirements and utilisation on a risk of exceedence basis. Study outcomes may have a significant
bearing on the scope and viability of the BSEA project, and as such it is recommended that they be
considered as part of the on-going project design.
Ultimate the project must consider an integrated water balance model which includes at least the
following components;
1.

collection and conveyance infrastructure (i.e., retention basin capacity and transfer pumping
sizing) providing catchment yield and hence potential stormwater resource (inputs to the BSEA)

1

Stormwater Management Plan, Section 6.3, prepared by Tonkin Consulting, April 2009
Refer to Section 3 of Preliminary Assessment of Water Supply/Management Options for Port Pirie, September
2012. Prepared by BlueSphere Environmental
3
Stormwater Management Plan, prepared by Tonkin Consulting, April 2009
4
Preliminary Assessment of Water Supply/Management Options for Port Pirie, September 2012. Prepared by
BlueSphere Environmental
2
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2.

groundwater interactions and within the BSEA (losses/gains/changes in quality) and

3.

demand for irrigation water (output from the BSEA)

It is necessary to include all these components in an integrated model; additional water cannot be
stored if the storage capacity (of the retention basin or the BSEA) is exceeded and water cannot be
supplied if the storage is empty. Dynamic variations between items 1 and 3 above result in the utilised
storage capacity, and hence the static water level in the BSEA, changing. With these changes the
interactions with groundwater (item 2) can also be expected to change.
This integrated model would, in the first instance, focus on optimisation of the collection and
conveyance system to provide quantification of the potential stormwater resource (item 1). However
the model would need to also address groundwater interactions (item 2) and irrigation demands (item
3). These issues would initially be modelled relatively simplistically. For example with seepage losses
proportional to static water level and irrigation demand proportional to potential evapotranspiration. In
future, additional complexity could be added to the model where sensitivity analysis demonstrated
that this is warranted.

7.

SCOPE AND METHODOLOGY

The methodology proposed by Hatch is based on a fundamental understanding of the issues driving
the optimisation of water management infrastructure, and particularly expertise in the application of
models to assist with scenario modelling.

7.1

Establishment of Integrated Water Balance Model

Key tasks that need to be addressed include the following:
Task One. Data Collation and Review - Collation and review of relevant project data including: Port
Pirie township catchments and land use breakdown, connectivity and pump specifications, detention
basis storage characteristics and outflow mechanisms, BSEA specifications and groundwater
interactions, system boundary conditions and any information that could be used to define irrigation or
equivalent beneficial re-use. It is expected that most of this information could be extracted from the
SMP.
Task Two. Model Development - Development of a representative water balance model based on
available project data and selection of appropriate model assumptions and parameters including
catchment yield and irrigation.
•

Hatch proposes to use the Goldsim dynamic modelling software to develop a representative
simulation of the Port Pirie Township catchment, BSEA and beneficial re-use system. Goldsim is
internationally used software, and is widely used within Australia for similar water management
studies. The model would be configured to operate on a daily time-step.

•

Climate inputs (rainfall, evaporation, evapotranspiration) to the model would be sourced from the
SILO data drill service, for the Port Pirie locality. The Data Drill system accesses synthetic grids
of climatic data derived through interpolation of long-term Bureau of Meteorology station records.
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•

Catchment yield would be simulated within the water balance model using the Australian Water
Balance Model (AWBM). The AWBM is a saturation overland flow model which uses daily
rainfalls and estimates of catchment evapotranspiration to calculate daily values of runoff using a
water balance approach.

•

It is understood that information suitable for catchment yield parameter verification is unavailable.
This information would typically include historical water level records for an isolated water
storage (or network of water storages) paired with concurrent pumping or outflow data. This
information can be used to isolate and calibrate the influence of catchment yield parameters. In
the absence of any such data, Hatch would adopt published model parameters sourced from
reputable text, selected based on proximity and comparable climate, soil type and topography.

•

Depending on the level of accuracy required irrigation demands could be simulated based on a
simplified bucket model (similar to the AWBM). The modelling might consider a number of
irrigated conditions ranging from 100% of potential evapotranspiration (e.g., for playing fields)
through to (say) 20% for drought hardy shrubs (used for wind breaks). A “most probable”
irrigation condition would then be used to quantify the area that can be irrigated given the
available supply and storage capacity.

•

Storage characteristics for the BSEA would be derived based on available geometry and
assumed anthropogenic layer porosity. It is expected that this information will be sourced from
5
the study report . Seepage and other hydrogeological interactions with the surrounding geology
will be defined based on available information and liaison with the BSEA design team.

•

The water balance model would only include representative account of water mass. Simulation of
dissolved contaminants is not proposed at this stage.

Task Three. Analysis - Application of water balance model to produce probability based model
output for selected key performance indicators. Assessment may also include selection of a preferred
irrigation strategy.
•

Model outcomes would be generated based on long term historical climate data records;
available data period is typically greater than 120 years. Model output would be provided for an
agreed simulation period (one to 20+ years), for a range of probable climate conditions. For
example, for a one year simulation period there are greater than 120 potential continuous oneyear climate sequences that can be applied from a common starting point to produce a high
density probability distribution.

•

The water balance model developed as part of Task Two would be used to produce model output
for the following performance indicators:



Annual catchment yield to the BSEA - probability distribution



Maximum volume stored within BSEA – annual risk of exceedence



Typical BSEA utilisation – stored volume versus percentage of time – probability distribution



Annual extraction from the BSEA for beneficial re-use – probability distribution

5

Preliminary Assessment of Water Supply/Management Options for Port Pirie, September 2012. Prepared by
BlueSphere Environmental
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•

Modelling outcomes would facilitate risk based decision making.

•

This stage of the assessment may also include selection of a preferred irrigation strategy (e.g.
high-application / low-area versus low-application / high-area).

Task Four. Sensitivity Analysis - Investigation of model sensitivity to changes in catchment yield
and irrigation parameters to determine whether field monitoring and model verification studies are
warranted.
•

Selected model output from Task Three would be re-produced using high and low estimates for
selected model parameters. Targeted model parameters would typically include catchment yield
(AWBM) and irrigation application rates.

•

Supplementary model output would give an indication of how sensitive the BSEA system is to
changes in the selected model parameters.

•

A high degree of sensitivity may suggest that further investigations are required to confirm model
accuracy and increase confidence in modelling outcomes. Further investigations may include
field monitoring to establish a data set suitable for model calibration purposes (as discussed in
Task Two).

Task Five. Technical Reporting - Preparation of a brief technical report summarising key aspects of
the project. Documentation would include clear description of all items relevant to the study, including
inputs, parameters, schematisation, assumptions, output and recommendations.

7.1.1

Optional Task - Field Monitoring and Model Calibration

Pending the outcomes of Task Four, a field monitoring strategy to collect data of sufficient scope and
duration to enable verification of water balance model parameters may be necessary. Monitoring may
include establishment of level detection sensors in selected detention basins with data loggers on
pump intakes. Following accumulation of sufficient data, collected information would be used to
refine/confirm model parameters (primarily catchment yield).

7.1.2

Optional Task - Irrigation Model Development and Assessment

Develop an irrigation model capable of simulating soil, water, contaminant and crop matrix
interactions to better understand beneficial water re-use and associated implications on BSEA water
storage requirements.
•

Development of a numerical irrigation model would facilitate more accurate estimation of
potential irrigation application rates and give additional insight into potential implications of
sustained irrigation practises with respect to soil contaminant accumulation and crop tolerance.

•

Hatch would propose that the irrigation module be developed within the Goldsim modelling
software. The software is well suited to applications of this nature and if required, the irrigation
model could be easily integrated with the BSEA water balance model developed as part of Task
Two.

•

Development of an irrigation model would require definition of several parameters, including: soil
properties (e.g. field capacity and permanent wilting point), crop properties (e.g. root depth,
potential evapotranspiration factors), and factors associated with deep drainage, contaminant
leaching and interactions with shallow groundwater tables. Representative account of
contaminant interactions would also require an understanding of irrigation water quality.
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•

It may be possible to select model parameters based on informed assumption and review of
available literature applicable to the study location. However, confidence in model parameters
could be improved further by undertaking field testing (e.g. soil sampling, crop analysis and water
quality monitoring).

•

Development of an irrigation model would enable better understanding of immediate and longterm factors that influence the viability of any irrigation scheme and by implication, the BSEA
project. The model would provide the proponent with an upgradable risk-based decision making
tool that could be used to objectively select an ideal irrigation strategy from a range of potential
scenarios.

•

Examination of the expected water quality parameters for agronomic concerns

•

Assessment of the effect of irrigation on soil salinity and potential to affect groundwater

7.2

Water Quality Sampling Program

An analytical program is recommended to assess the following:
•

Stormwater quality and

•

Spent Slag Leaching Characteristics

7.2.1

Stormwater Quality Assessment

A stormwater sampling program is recommended, collecting stormwater samples from each of the
Dead Horse Creek, the Wandearah Road and the Moppett Rd catchments.
The samples would be collected at the entry to the detection basin servicing each catchment.
Ideally composite samples will be collected during the storm event for laboratory analysis with field
parameters measured through the duration of sample collection. If need be samples could be
collected from the basins themselves following the storm event.

Field Parameters
Temperature, pH, electrical conductivity, turbidity

Laboratory Analyses
Organics and nutrients: Total and filtered BOD, Total and filtered COD, Total nitrogen, ammonianitrogen, nitrate-nitrogen, total and filtered phosphorus,
Physio-chemical properties: total suspended solids, total dissolved solids (gravimetric), pH, turbidity
Principal cations and anions: sodium, potassium, calcium, magnesium, chloride, sulfate,
carbonate/bicarbonate, fluoride, silica
Metals : total and 0.45 µm field-filtered metals (aluminium, arsenic, barium, boron, cadmium, copper,
iron, lead, mercury, manganese, nickel, selenium, strontium, thallium, zinc)
Samples could be collected by appropriately trained PPRC employees for forward to commercial
analytical laboratory holding suitable NATA accreditation.
Analytical results and field notes forwarded to Hatch for interpretation and reporting.
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7.2.2

Spent Slag Leachate Characteristics

Two slag samples: “Fresh” spent slag and “aged” spent slag (from BSEA).
Leaching tests to be performed using the AS4439-1997 Bottle Leaching Procedure using two
separate leaching solutions: DI water and surface water sample (collected from Dead Horse Creek
basin).
Laboratory Analyses (as per stormwater samples)
Organics and nutrients: Total and filtered BOD, Total and filtered COD, Total nitrogen, ammonianitrogen, nitrate-nitrogen, total and filtered phosphorus,
Physio-chemical properties: Eh, total suspended solids, total dissolved solids (gravimetric), pH,
turbidity
Principal cations and anions: sodium, potassium, calcium, magnesium, chloride, sulfate,
carbonate/bicarbonate, fluoride, silica
Metals : total and 0.45 µm field-filtered metals (aluminium, arsenic, barium, boron, cadmium, copper,
iron, lead, mercury, manganese, nickel, selenium, strontium, thallium, zinc)
Samples (slag and surface water from DHC basin) could be collected by appropriately trained PPRC
employees for forward to commercial analytical laboratory holding suitable NATA accreditation.
Analytical results and field notes forwarded to Hatch for interpretation and reporting.

8.

Commercial Offer

The following tasks could be undertaken under the existing commercial arrangements between Hatch
and BlueSphere Environmental.

8.1

Integrated Water Balance Model

8.1.1

Scope

Task One. Data Collation and Review:
Catchments/Land Use Data/Connectivity/Irrigation
Task Two. Model Development
Parameter selection/Model construction
Task Three. Analysis
Catchment yield/Storage/OutflowsReview
Task Four. Sensitivity Analysis
Catchment yield/Irrigation
Task Five. Technical Reporting
Preparation/Review
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8.1.2Fee Estimate:

$30 000+GST
8.1.3Schedule
6 to 8 weeks

8.1.3.1Optional Task. Field Monitoring and Model Calibration:
TBC
8.1.3.2Optional Task - Irrigation Model Development and Assessment:

TBC
8.2Stormwater Quality Assessment
8.2.1Scope

Task 1 Liason with field staff
Task 2 Data Review
Task 3 Data interpretation and reporting
8.2.2Fee Estimate:

$7 500+GST
8.2.3Schedule
2 weeks following provision of laboratory results

8.3Spent Slag Leachate Characterisation
8.3.1Scope

Task 1 Liason with field staff
Task 2 Data Review
Task 3 Data interpretation and reporting
8.3.2Fee Estimate:

$7 500+GST
8.3.3Schedule
2 weeks following provision of laboratory results
Please do not hesitate to contact the undersigned if you require any further information.
Yours faithfully,

go: H344007

Q@

Safety • Quality • Suslainability • Innovation
Hatch 2013 All rights reserved, including all rights relating to the use of this document or its contents.

H344007-0000-90-218-0001, Rev 0

Page 10

Appendix A

SKM Stormwater BSEA Option Report

Port Pirie Water Supply Project
30093_RPT_Draft_23May13

Memo

To

Adam Seeley (BlueSphere)

Date

3 May 2013

From

Matthew Tooley

Project No

VE23773.2

Copy

Paul Howe, Hailey Franks, Nicola Gough

Subject

Port Pirie Water Supply Project – Stormwater Recycling Option

1.

Introduction

Port Pirie Regional Council is investigating options to supplement its irrigation water supply in
order to provide increased irrigation of parkland and recreation areas across the town with an
aim to reduce Port Pirie’s reliance on the Morgan-Whyalla pipeline potable supply. The
increased ‘greening’ of these areas is part of Council’s strategy addressing health risks from
air borne lead particulates.
One option that Council is currently considering is the collection, storage and subsequent
reuse of town stormwater runoff diverted into the NyrStar western slag dump (referred to as
the BSEA from here on in). This memo presents the outcomes from the stormwater recycling
option investigation including a scoping level capital estimate (+/-50%) and data gap analysis.
The planning, approvals and consultation feasibility review of this option is discussed in a
separate report (SKM, May 2013).
SKM were engaged on 13 March 2013 to provide professional water and planning related
services for the Port Pirie Water Supply project. The scope of works undertaken in developing
the design presented in the memo is based on SKM’s proposal dated 8 February 2013 (under
section 2.2.2) and the BlueSphere project brief dated 23 January 2013. The tasks include:





Task 1 – Review background reports
Task 2 – Site visit and project meeting
Task 3 – Feasibility review
Task 4 – Stormwater Supply Infrastructure Scenarios

The purpose of this options study is to undertake a broad scoping level assessment of the
proposed stormwater recycling option as part of the Port Pirie Water Supply project.

2.

Background review & site visit

2.1

Historical reports

A review of the relevant background reports provided by the client was undertaken to inform
the design where applicable and provide background to the history of the project. The design
criteria and inputs were limited to the information available and engineering judgement
particularly around inflows into the Dead Horse Creek (DHC) wetland and extraction flows from
the BSEA storage.

2.2

Site visit & workshop

A 2-day site visit was held on the 26 and 27 March 2013. This included an inspection of the
Council infrastructure (DHC wetland, header tank, pump station, existing outlet) and NyrStar
BSEA slag area and participating in a scoping level workshop with the broader project team.
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3.

System overview

The historical report review and site visit assisted in informing the scoping level design of the
stormwater recycling option. A schematic of the system is shown in Figure 1 (below) which
identifies the key inputs and assumptions further discussed below.

SC = sub catchment
DHC = Dead Horse
Creek
PS = Pump Station
PPR = Port Pirie River
BL = Battery Limit

Figure 1: Stormwater Recycling System Schematic and Battery Limits
The battery limits for the scoping study (as defined by BL in Figure 1) are the inlet from the
DHC wetland to the inlets of the 3 extraction points.
The intent of the design is to divert the stormwater run off from discharging directly to the Port
Pirie River (now secondary flow path) and discharge directly to the BSEA storage via the pump
station (primary flow path). In essence reversing the current operating philosophy.
This will require the existing outlet of the pump station to the South of the BSEA to be
redirected into the BSEA storage with potential modifications to the invert level of the existing
DHC Wetland overflow pipe.

3.1

Stormwater run off assessment

As noted in the BlueSphere report (2012, Section 3.6.3), the intent is to divert four sub
catchments directly into Dead Horse Creek Wetland. These four sub catchments include:


Dead Horse Creek



City Centre



Wandearah



Moppett Road

A summary of the inflows from each catchment is shown below in Table 1 along with a
comment on the design basis regarding their individual inflows into DHC wetland.
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Table 1: Sub Catchment Inflow Assessment

Catchment

City Centre
Catchment

Dead Horse
Catchment

Wandearah Road
Catchment

Moppett Road
Catchment

Size, ha

35

97

316

173

Total instantaneous peak flow
estimated for sizing of DHC transfer
pump station

Estimated peak
flow, m3/s

Comment

Reference & Section

Discharges to
DHC catchment

Long term plan, discharge directly into DHC
catchment.

Stormwater Management
Plan, Tonkin April 2009.
Section 6.1.2.

0.4

This is the pump rate increase suggested by Tonkin
2009 as part of the long term plan. As such
assumed to be the pump duty required to
accommodate the peak flow from DHC and CC
catchments with no overflow to the PPR.

Stormwater Management
Plan, Tonkin April 2009.
Section 6.1.3.2.

0.6

This is the pump rate increase suggested by Tonkin
2009 as part of the long term plan. This assumes
that the rising main from the pump station is
diverted to DHC.

Stormwater Management
Plan, Tonkin April 2009.
Section 6.1.8.2.

0.5

This is the pump rate increase suggested by Tonkin
2009 as part of the long term plan. This assumes
that the rising main from the pump station is
diverted to DHC.

Stormwater Management
Plan, Tonkin April 2009.
Section 6.1.9.2.

1.5

m3/sec

1,500 L/s. Adopted peak
inflow

Due to the size and proximity of the catchments and the unknowns associated with their operation, it is assumed that all flows from the four sub catchments discharge
instantaneously to the DHC wetland. The pump station at DHC wetland has been sized to enable transfer of the peak inflow entering the wetland without activating the
overflow pipe.
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3.2

Existing DHC system capacity

The duty of the current system (updated in September 1994, Woodward-Clyde1999) is stated
as 114L/s at 29m head discharging via a DN250 diameter pipe. As discussed in Section 2.3.1
(above) the design assumed an instantaneous peak inflow of 1,500L/s discharging directly into
the DHC wetland. Assuming that the wetland is at capacity and no attenuation of flow, the
pump station has been resized for a peak flow of 1,500L/s.
This required a completely new pump station and pipeline system to be included as the
velocity through DN250 concrete pipe at 1,500L/s is around 30m/s which is not considered
practical.

3.3

Water balance assessment

In order to undertake the scoping level design of the system it is critical to understand how the
system will operate on a seasonal basis, as such the following logic was applied, based on the
limited information available.

3.3.1 Council irrigation requirements (current & future)
Following discussions with representatives from the Port Pirie Council during the site visit on
26 and 27 March 2013, it is understood that the current annual irrigation demand is 250ML/yr
with the potential for an additional 200ML/yr to cater for future irrigation of non Council
managed assets e.g. schools, golf courses.
Currently 100ML/yr is supplied to the DHC header tank from NyrStar (BlueSphere, Section 2,
2012).
This leaves a balance of 350ML/yr.

3.3.2 BSEA storage capacity & annual rainfall
The active depth of saturation in the BSEA storage has been assumed to be 3m. As stated in
the project brief, the estimated volume of storage per meter of saturation is 112ML (assuming
2
20% porosity) over an area of approximately 500m x 1000m = 500,000m (50ha).
The assumed storage volume is 336ML.
As stated in the Tonkin’s report (2009) the anticipated average run off, hence sub catchment
yield assuming the 4 sub catchment are diverted to the DHC wetland, is 324ML/yr.
As such the capacity of the BSEA storage is adequate to contain the annual rainfall yields.

3.3.3 Extracted flows
An unknown in undertaking the scoping level study was an estimation of the extracted flows.
As such the following logic was applied:


NyrStar RO plant – 15ML/yr assumed to be a continuous supply (24 hours a day /
265 days per year). Hence a peak flow of 0.5L/s (BlueSphere, Section 3.7.3, 2012).



Dead Horse Creek header tank – 350ML was the target annual volume, which is the
balance of the future irrigation demand minus NyrStar current supply. This was
assumed to be required only during the irrigation season for a 3 month period. Hence
a peak flow of 45L/s.



Dead Horse Creek wetland – it was assumed that there would not be case a when
the BSEA would extract to the wetland and header tank, and that it would be one or
the other dependent on water quality and capacity of the header tank.
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Combined – the extraction booster pump station design duty is therefore 45.5L/s
totalling 365ML/yr. This slightly exceeds the annual runoff yield from the four sub
catchments, but does not cater for the rainfall that would fall and be captured over the
BSEA storage area.

3.3.4 Summary
A summary of the adopted inflows and outflows (represented in Figure 1) is shown in Table 2
below:
Table 2: Summary of adopted inflows and outflows
BSEA
Item

Inflow
(ML/yr)

Irrigation

Outflow
(ML/yr)

Inflow
(ML/yr)

Outflow
(ML/yr)

Rainfall
4 x Sub
Catchments
Rainfall

324
Unknown
(>40ML/ur)

NyrStar RO feed

15

DHC Header
Tank

350

NyrStar RO Plant

350
100

Council Parks /
Gardens etc

450
>324

Balance

4.

365
0

450

450
0

Infiltration and extraction infrastructure and assessment

The infrastructure location and arrangement selected is shown in Figure 2 below.
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Figure 2: Infrastructure Location and Arrangement

4.1

Delivery and infiltration infrastructure

4.1.1 DHC pump station and rising main
The transfer pipeline route from the upgraded DHC pump station follows the current alignment
of the existing DN250 discharge pipework with the existing outlet to the South of the BSEA
diverted into the BSEA storage. As such the BSEA outlet at the South will no longer be in
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service. The selected pump upgrade will be a 1,500L/s duty and standby arrangement. The
pipe size and material selected for the pump station riser is DN1125 MSCL (mild steel cement
lined). A review of utilising PE pipe for the rising main was conducted, however on a supply
cost only no savings was achieved. However this should be further considered in the
prefeasibility study to confirm construction efficiencies.

4.1.1.1 Infiltration pipework
The infiltration pipework consists of a 500m long central feeder pipe of DN1000 PE (poly
ethylene) connected to 4 x 150m long (DN630 PE) infiltration branches in a north, south, east,
west orientation. The pipework will be laid on the surface of the BSEA material with the
infiltration branches laid in a trench built-up around the pipe. This arrangement can be
orientated as required to suit NyrStar’s long term slag dumping activities.
Each branch has an isolation valve so that it can be isolated or removed as required
depending on dumping activities. This arrangement is considered to provide suitable coverage
of the BSEA area for equal infiltration while minimising relocation or disruption to NyrStar’s
operation. The spacing, size and length are subject for review following infiltration and
extraction modelling in the next stage.
The proposed arrangement is shown in Figure 2 above.

4.2

Extraction infrastructure

The extraction pipework consists of a series of horizontal bores installed at the invert of the
BSEA storage consisting of DN90 PE perforated agricultural pipes spaced every 25m (41 of)
for a length of approximately 450. The spacing, size and length are subject for review following
infiltration and extraction modelling in the next stage.
This pipework then discharges into a DN280PE feeder pipe that runs along the southern end
of the BSEA storage draining under gravity to a wet well and booster pump station.
The proposed arrangement is shown in Figure 2 above.

4.2.1 Extraction pump station and infrastructure
The extraction pump station system consists of an 80kL wet well with an invert of -0.5mAHD
(base of the Hindmarsh clay) and a duty/standby pump arrangement with a duty of 45.5L/s.
The NyrStar extraction pipework consists of a DN40PE pipe with a flow control valve to
achieve the 0.5L/s continuous supply. A tank has been assumed for storage of the RO feed
water at the discharge location.
The DHC header tank and wetland extraction pipework consists of a DN250PE pipe laid
alongside the DHC PS rising main connecting directly into the header tank and wetland
respectively.
The proposed arrangement is shown in Figure 2 above.

4.3

Scoping level design of stormwater recycling option

The following sections discuss the design basis, modelling outcomes and scoping level capital
estimate.

4.3.1 Design criteria
The following design criteria have been applied to inform the design outcome:
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Utilise existing DHC PS rising main alignment for transfer and extraction pipework



Design the new DHC PS duty to cater for a peak flow of 1,500L/s



Assume three extraction locations (NyrStar, DHC wetland, DHC header tank)



Assume a 3m saturation depth for the entire BSEA storage area (500m x 1000m), with
an invert level of 1.5mAHD and maximum storage depth elevation of 4.5mAHD (Figure
3, BlueSphere brief 2013)



Assume all 4 sub catchments delivery pipework have been diverted to DHC wetland
(not included in the scope)



Infiltration pipework to be located on the surface of the BSEA storage laid in a trench
sized to cater for 1,500L/s peak flow



Extraction bores to be installed horizontally at the BSEA storage invert (1.5mAHD)
sized to allow 45.5L/s extracted flow via gravity



Elevation data based on site observations for the DHC header tank and 10m contour
data. Pipe lengths were measured off ArcGIS



Pipe material for selection included PE ‘poly ethylene’ for the infiltration and extraction
pipework and MSCL ‘mild steel cement lined for the DHC PS rising main



The target velocity range for the pipework sizing was between 1-2m/s with a pressure
rating of PN10-16



Pipe roughness coefficients and fitting losses were assigned based on AS2200-2006

4.3.2 Design assumptions
The following design assumptions have been applied to inform the design outcome and
scoping level capital estimate:


No pre treatment required prior to delivery into DHC header tank or NyrStar RO plant



The design and sizing of the extraction horizontal bores and header pipe assumed that
the BSEA storage dam was full (e.g. 3m of saturation). Lower flows would be achieved
at reduced levels



The sub catchment inflows adopted assume that the long term strategies outlined in
the Tonkin’s report (Tonkin, 2009) for the four sub catchments for the 1:100AEP flood
protection have been implemented and their discharge delivery pipework have been
diverted to the DHC wetland



All the peak flows from the four sub catchments all occur at the same time and the
pumps transfer simultaneously



The DHC PS is the primary flow path and that all flows are diverted without overflow to
the Port Pirie River (secondary flow path)



The DHC wetland is full and no attenuation of sub catchment inflows



The infiltration pipework is orientated and positioned to reduce the requirement for
ongoing manual handling and disruption to NyrStar slag dumping operations
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Considered that the worse case for infiltration operation would be a single branch out
of service, hence infiltration via 3 branches. This would slightly reduce the pump
discharge capacity and increase the velocity in the branch pipework to approximately
2.4m/s



A control room will be situated in an existing building and a dedicated server room will
house the servers and other IT infrastructure.

4.3.3 Modelling outcomes
A model of the stormwater recycling option was developed using EPANet 2.0 hydraulic
modelling software which informed the infrastructure requirements and scoping level capital
estimate.
An image of the model for this option is shown below in Figure 6 along with the pipe sizes.

Figure 6: EPANet 2.0 model interface
The pipework sizing selected for this option ranged from:


DN1125 MSCL for the DHC pump station rising main



DN630 PE (branches) to DN1000 PE for the infiltration pipework



DN40 PE (horizontal bores) to DN250 PE for the extraction pipework

The velocities ranged from 0.2 to 2.5m/s. A summary of the modelled results for each pump
station is tabulated below followed by a sketch of the DHC strainer manifold and DHC PS and
BSEA extraction PS manifold arrangements:
Table 3: Modelling Results
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Location
DHC PS
BSEA Extraction PS

Head,
Flow, L/s m
1,500
13
45.5
18

Figure 5: DHC strainer manifold arrangement example

Figure 6: DHC PS and Extraction PS manifold arrangement example
A scenario was considered where by one of the four infiltration branches was out of service,
which is considered the worst case for infiltration operation. This would slightly reduce the
pump discharge capacity to 1470L/s and increase the velocity in the branch pipework to
approximately 2.4m/s.

4.3.4 Scoping level capital estimate (+/-50%)
A scoping level capital estimate has been developed considering the design criteria and
design assumptions discussed above. The accuracy of the estimate for the level of design
undertaken is +/-50%. Please note data gaps are discussed in Section 5 below.
The breakdown is shown below in Table 4 for the various infrastructure components.
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Table 4: Scoping Level Capital Estimate (+/-50%) Breakdown
Item
1
2
3
4
5
6
7
8
9

Description
Dead Horse Creek Pump Station

Cost
$
1,680,600

DHC Transfer Pipework and BSEA Infiltration System
BSEA Extraction System
BSEA Transfer Pipework
BSEA Booster Pump Station & Wet Well
Control Room SCADA (office space/server room
excluded, existing site)
Preliminaries and Margins
Contingency (50%)
Total

$
$
$
$

3,966,500
2,097,400
603,900
1,119,900

$
$
$
$

200,400
773,500
5,221,100
15,663,300

Based on the estimated recycled volume of 365ML/yr (NyrStar and Council future total
Irrigation demand), the following investment vs. return figure ($/ML) is estimated:


365ML/yr = $43,000 / ML installed

4.3.4.1 Estimate assumptions
The following assumptions, in addition to those discussed above, have been adopted in
developing the cost estimate:
Electrical, instrumentation & control

Dead Horse Creek Pump Station






It is assumed the existing power supply to dead horse creek pump station is
inadequate and an upgraded power supply system will be installed by SA Power
Networks. At this stage of the project a provisional sum has been provided to
upgrade the power supply from SA Power Networks.
The flow in and out of the pump station is to be measured and the discharge
pressure of the pumps is to be monitored. The duty and standby pumps will each
be protected by low flow switches. The electrical equipment will be installed in a
switch board. The pumps will be controlled via VSD. The nominal flow of the
pump is to be set by an operator. Telemetry to the BSEA storage allows for
starting and stopping of the pump based on the water levels to downstream
infrastructure and the level in the DHC wetland also allows for starting and
stopping of the pump.
Telemetry to the control room is via a network of radios where a nominal 30 m
radio communications is specified.

BSEA Infiltration/Extraction system, Booster Pump Station and Wet Well




A common power supply and electrical infrastructure will be provided for BSEA
Infiltration System, Extraction System and Pump Station.
It is assumed power is available at the site where a new connection will be
required from SA Power Networks. At this stage of the project a provisional sum
has been provided to connect to SA Power Networks.
The flow in and out of the pump station is to be measured and the discharge
pressure of the pumps is to be monitored. The duty and standby pumps will each
be protected by low flow switches. The electrical equipment will be installed in a
switch board. The pumps will be controlled via VSD. The nominal flow of the
pump is to be set by an operator. Telemetry to the Wet well allows for starting and
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stopping of the pump based on the water levels to downstream infrastructure and
the level in the DHC wetland also allows for starting and stopping of the pump.
Telemetry to the control room is via a network of radios where a nominal 30 m
radio communications is specified.

BSEA Transfer Pipework






Existing power supplies at two of the sites will provide power for the control valves,
however a new connection will be required for the third site from SA Power
Networks.
It is assumed power is available at the site where a new connection will be
required from SA Power Networks. At this stage of the project a provisional sum
has been provided to connect to SA Power Networks.
The control valves provide diversion of water as determined by the operator. The
upstream levels and pump controls will be impacted by the position of the
valves. The electrical equipment will be installed in a switch board. Telemetry to
the control valves will allow the operator to remotely divert water.
Telemetry to the control room is via a network of radios where a nominal 30 m
radio communications is specified.

Control Room SCADA








The SCADA system at the control room allows remote control, monitoring and
alarming of the Ground Water and Storm Water Assets. Two SCADA screens in
the control room provide the human interface to the ground water and storm water
assets.
It is assumed that a control room will be situated in an existing building and a
dedicated server room will house the servers and other IT infrastructure.
A data historian is provided for long term data storage of instrumentation data
including flow and level sensors. This data may be used for regulatory reporting
or post event system analysis.
A secure data link is provided to business IT systems that may allow asset
management and fiscal metering of water supply if required. Secure remote
access into the SCADA system is provided to allow management and operations
personnel control and monitoring from any location.
Telemetry from the field will be via a network of radios. Note the radio
communication towers are at a height of 30 m. A radio path analysis will provide
definitive definition of heights of radio antennae.

General













limited information is available with which to formulate the estimate, as such the
contingency should be considered no better than 50%
Estimate based on May 2013 pricing. No allowance for escalation
The above estimate is an indicative order of magnitude estimate of construction
costs only and does not represent Total Turn Out Cost
No staging of the pipeline construction
No access restrictions
Assumes reasonable lead times for equipment
Trenching is assumed in average to be up to1m deep and no rock excavation
Work is assumed to be undertaken during normal hours
Existing site services will require no diversion, modification and / or upgrade
Materials and labour can be sourced relatively locally
No allowance for holding and storage costs
Excludes Client costs such as management, land acquisition, compensation,
approvals, design fees, investigations, etc
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5.

In regards to the control room, no modifications to buildings, building services
upgrades and no temporary or staging works etc required
Equipment suppliers i.e. servers, provide adequate clarification regarding
termination points etc
Not including pavement demolition or road reinstatement
No allowance for hazardous materials works or investigation
No allowance provided for soft spots or poor ground conditions
No allowances for boring or tunnelling, vegetation or tree removal or protection
Estimate not based on construction program
MSCL installation is deemed to be undertaken through rubber jointing and weld
restraint methodology due to low pressure. Pipe run assumes minimal site welding
and fabrication. No allowance for dewatering or works below water tables.

Next stage and data gaps

The stormwater recycled option is considered to be a viable means of supplementing the
irrigation water supply reducing the reliance on the Morgan-Whyalla pipeline and utilising a
waste product to the benefit of the township. In order to progress the design to prefeasibility
level (+/-30%) it is recommended that the data gaps identified below in section 5.1 are
undertaken.

5.1

Data gaps

Table 5 below provides indicative costs for the identified data gaps and tasks, including a
broad scope of works, in order to progress the stormwater recycling option. Please note that
these are based on initial estimates and would require a detailed cost estimate and scope to
be developed prior to the work being undertaken following confirmation of the next phase.
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Table 5: List of Data Gaps
Issue

Broad scope of works / Information Requirements

Likely
duration of
studies

Indicative cost
(+/- 50%)

Survey of
pipeline
alignment

Survey of the proposed pipe alignment for a width of 10m. Survey to include topographic and
engineering features and potential underground service location. Accuracy likely to be between
0.1-0.05m horizontal and vertical.

1-2months

$20,000 - $40,000.
Cost dependent on
the availability of
Aerial
Imagery/Terrain
Models to
supplement ground
survey and
requirement for
service detection

Geotechnical
investigation

The following tasks are proposed for the prefeasibility study:
 Desk Study of surface geological maps and site walkover
 Ground Investigation to include trial pitting (5No.), geotechnical testing, service
clearance and site supervision.
 Preparation of a geotechnical factual report on completion of the ground investigation
and laboratory testing.

2 months

$20,000*

As built
information of
existing system
and operating
levels in DHC
header tank

As built information to be provided for the existing DHC pump station, rising main, wetland
overflow, wetland and header tank. It is assumed that this information is available from PPRC
and that no bathymetry or surveying of this infrastructure is required.

N/A

To be provided by
Port Pirie Regional
Council.

This will inform the revised system modelling including accurate DHC tank invert levels, tank
and wetland operating levels (LWL / HWL) etc.
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Issue

Broad scope of works / Information Requirements

Daily water
balance model
of the system

The following tasks are proposed for the prefeasibility study:
Develop a daily water balance model including:
 Daily runoff from catchments and diversion into DHC wetland
 Storage in DHC wetland
 Evaporation and direct rainfall on DHC Wetland
 Pumped extraction from DHC Wetland
 Overflow to PPR Outlet
 Storage in BSEA
 Direct rainfall on BSEA
 Extraction from BSEA
 NyrStar RO demand
 Irrigation demand
 DHC header tank inflow, outflow and volume
This water balance model will require:
 Daily rainfall data, either historical or simulated based on rainfall characteristics
appropriate for Port Pirie
 Evaporation data
 Catchment runoff models for Dead Horse Creek, City Centre, Wandearah and Moppet
Road catchments, such that daily rainfall can be easily converted to daily runoff
volumes (assumed to be supplied to SKM)
 Storage volumes and limit levels for DHC Wetland, DHC header tank and BSEA
storage
 NyrStar RO and irrigation demands, including timing of demands through the year,
peak flows required and the impact of climatic conditions on these demands
 Transfer pump station capacities



Trigger levels and decision criteria controlling water movements between storages
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Likely
duration of
studies
1-2 months

Indicative cost
(+/- 50%)
$20,000 -25,000
It is assumed that
all required data
exists and simply
needs to be
gathered prior to
beginning this task
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Issue

Daily water
balance model
of the system...
cont

Pipe Alignment
refinement and
system
modelling
review

Broad scope of works / Information Requirements

Likely
duration of
studies

Indicative cost
(+/- 50%)

Deliverables:


A daily water balance model providing volumes and water levels in each storage along
with defining peak flows.
 This model may be created either in Excel or a specialist water balance software tool
such as Gold Sim.
 A model report describing:
- inputs
- model design philosophy
- analysis of outputs
- estimates of reliability of the system to provide water, based on analysis of
water levels and yields during both wet and dry periods.
 This work does not require a standalone chapter in the DA, but will inform the surface
water / hydrology chapter
The following tasks are proposed for the prefeasibility study:


Pipe alignment to be confirmed by PPRC / NyrStar



Confirmation of location of road crossings by asset owners



Revisiting the system model following the outputs of the data gaps above to refine
pump selection and pipe sizing.



Refinement as required to the infiltration and extraction pipework following BSEA
storage modelling (to be undertaken by BlueSphere - $10,000 has been allowed for
this task by BlueSphere). Also considering removal of sedimentation buildup, optimum
location of infrastructure to meet NyrStar dumping plan, equalized extraction from the
horizontal bored etc.
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1 month
following
availability of
the information
above

$10,000 - 15,000.
Additional $10,000
for BlueSphere
BSEA infiltration
and extraction
modelling.
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Issue

Prefeasibility
Design (+/30%) and
drafting

Broad scope of works / Information Requirements

The following tasks are proposed:


Preparation of prefeasibility level design report and cost estimate (+/-30%)



Preparation of concept level drawings (allowing for longitudinal section of pipe route (4
drawings), pump station plan and detail drawings (4 of), header tank modification
drawing (1 of), infiltration and extraction pipework arrangement drawings (2 of), general
arrangement (1 of) – allowing 12 drawings)

Likely
duration of
studies
1-2 months

Indicative cost
(+/- 50%)
$35,000

The indicative program to undertake the works is estimated to be between 5-6 months.

*Assumptions / limitations associated with this data gap are listed below:





It is assumed that access to each location will be arranged by the client and that SKM will not be involved in protracted negotiations with land owner.
Pipes are to be located nominally 1.0mbgl and therefore, trial pitting is considered to be an appropriate method of investigation.
The above costs are provisional only as site specific sub-contractor quotes have not yet been obtained for the works.
The above cost does not include the preparation of drawing / plans for the desk study and ground investigations.
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Wallbridge & Gilbert Geotechnical and Civil Engineering Report

Port Pirie Water Supply Project
30093_RPT_Draft_23May13

30 April 2013
Job No: WAD130055

Bluesphere Environmental
115A Ferrars Street,
South Melbourne Victoria 3205
Attn: Mr Darren Ellis

Dear Sir
PORT PIRIE STORMWATER RECYCLING PROJECT
BROAD REVIEW OF GEOTECHNICAL AND CIVIL ENGINEERING ASPECTS
1.

INTRODUCTION
Further to a site visit on 27 March 2013 and a review of existing available information, we herewith provide
a broad review of the key geotechnical and civil engineering aspects of the proposed stormwater recycling
project in the Nyrstar Black Sands Emplacement Area at Port Pirie.
The project is currently in the prefeasibility stage to determine if the proposed concept is feasible from an
environmental, engineering and economical perspective. This report identifies the key geotechnical and
civil engineering issues which need to be considered and outlines the requirements for further work.

2.

BACKGROUND
The Port Pirie Regional Council has been exploring opportunities to supplement its fresh water supply, in
particular to irrigate parklands and other residential areas.
An option currently being considered for a supplementary water supply is the collection, storage and
subsequent recovery of town stormwater runoff in the Nyrstar Western Slag Dump (referred to as the Black
Sands Emplacement Area).
The BSEA comprises a large rectangular mound of mainly granulated slag (a waste product from the
Nyrstar smelter) which occupies and area of about 56 hectares. The slag has a glassy appearance, is black
in colour and resembles a fine to coarse grained sand with a maximum particle size of around 4 mm.
Leachability testing undertaken by others has indicated that the slag is relatively benign from an
environmental perspective, although is likely to contain appreciable salts (seawater is used in the cooling
process).
The slag stockpile is underlain by natural estuarine sands and clays of the St Kilda Formation. The
formation is of Holocene age and is reportedly characterised by an upper layer of clay associated with the
samphire flats (“samphire clay”). The clay is reportedly around 2 m thick and has a relatively low
permeability, which is essential to prevent excessive vertical leakage of the stored water.
An engineered bund will required to be constructed around the perimeter of the BSEA for it to be effectively
used as a water storage facility. Currently, it is considered that a bund constructed using an imported low
permeability clay which is compacted in layers would be most cost effective.
Preliminary analyses undertaken by BlueSphere have indicated that the BSEA has a storage capacity of
around 112 ML per vertical metre of saturation, assuming that the slag has a porosity of 20% (porosity is
defined as the volume of voids (pore space) divided by the total volume). A slag thickness of between 2 and
3 m is likely to be available for saturation.
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The BSEA is surrounded to the north, west and south by undeveloped samphire flats. To the east of the
BSEA is the former SX Holdings site which is currently under the jurisdiction of the Department for
Manufacturing, Innovation, Trade, Resources and Energy (DMITRE). The site has had a range of uses in
the past and includes the processing of ore from the Radium Hill Uranium Mine. The western SX Holdings
tailings dam wall is located along the boundary of the BSEA.
3.

OBSERVATIONS
Visual observations made during the site visit confirmed that the granulated slag has properties consistent
with a fine to coarse grained sand and has virtually no fines (silt and clay sized particles). Some variation in
particle size was noted in the stockpiles and this is most likely due to variations in the cooling process.
A particle size distribution analyses provided as part of the background information supplied by BlueSphere
indicated the following:
•
•
•
•
•
•

maximum particle size: approximately 4 mm
D10 size: 0.3 mm;
D50 size: 0.65 mm;
coefficient of uniformity: 2.5;
-3
estimated permeability: 10 m/s;
estimated porosity: over 30%.

The samphire flats were accessed in the drainage reserve to the south of the BSEA (near the overflow from
the Dead Horse Creek wetlands). The surface soils in this area comprised dark brown silty clay of medium
plasticity, with a minor proportion of fine sand (less than about 10%). Based on a visual assessment these
soils were considered to be of relatively low permeability.
4.

ASSESSMENT
The design and performance of the stormwater recycling project will depend on a number of factors relating
to the geotechnical characteristics of the slag as well as the underlying natural ground, in particular the
upper samphire clay.
For example, the porosity and permeability of the slag will affect the storage volume and injection and
extraction rates respectively, whilst the permeability of the natural samphire clay will affect vertical
infiltration rates and hence seepage losses.
Whilst the slag appears to be reasonably uniform it should be noted that the slag has been placed over
many years and some vertical and lateral variations are likely. For example, variations in the cooling
method may have affected the particle size distribution, which in turn could impact on the porosity and
permeability, whilst the porosity of the slag near the base of the higher stockpiles may be less due to the
higher overburden pressure.
With respect to the samphire clay, the permeability characteristics are likely to be influenced by a number of
natural and man-made factors. Given the size of the project area, the potential for inherent natural
variability is relatively high and the placement of the slag stockpiles has the potential to markedly alter the
geotechnical characteristics of the clay locally.
The natural and man-made factors which may have affected the samphire clay include:
•
•
•
•
•
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variations in the thickness of the clay;
the presence of natural defects, such as near vertical sand fill fissures, which would provide
preferential seepage pathways;
the presence of lenses of more permeable coarser grained alluvium, for example along former
drainage lines;
disturbance to the clay during placement of the slag (e.g. trafficking by dozers or other
construction machinery);
the natural soils are expected to be relatively weak and compressible. Under the surcharge load
applied by the slag stockpile, deformation (heaving), cracking and settlement (reduction in
thickness) is likely to have occurred. These mechanisms have most likely resulted in an increase
in the vertical permeability of the clay.
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To isolate the BSEA from the adjacent DMITRE site consideration could be given to the construction of an
impermeable cut-off wall, such as a cement bentonite cut-off along the eastern boundary of the BSEA site.
The cut-off wall would need to extend to the relatively impermeable Hindmarsh Clay. The cut-off wall would
prevent the loss of stored water from the BSEA and would also prevent the lateral flow of potentially
contaminated groundwater from the DMITRE site.
An engineered bund will required to be constructed around the perimeter of the BSEA to prevent lateral
seepage. A bund constructed using an imported low permeability clay which is compacted in layers is
considered to be the most cost effective solution.
For concept design it is assumed that the bund would have external batter slopes of 2H:1V or flatter. The
bund would need to extend at least 0.5 m above the design storage level in the BSEA. The external batters
would need to be vegetated to reduce the potential for scour and erosion. A 3 m wide flat access road is
considered appropriate, capped with approximately 100 mm of quarry rubble to provide all weather
maintenance access.
Depending on the geotechnical conditions beneath the bund, some ground improvement works may be
required prior to construction to allow construction equipment to operate and a central cut-off trench may be
required at the base.
At this stage an off-site clay borrow pit containing a sufficient volume of suitable clay has not been
identified. Nystar however have indicated that a previously used natural clay source may be available for
use following appropriate testing. It is also possible that some clay could also be won from shallow borrow
pits excavated into the Samphire clay around the BSEA site. This would need to be assessed by
geotechncial investigations to assess the thickness and properties of the clay.
Indicative construction costs for 1 m, 2 m and 3 m high bunding is estimated at $2M, $3M and $5M
respectively (excluding GST). This is based upon using a suitable clay source located within relative
proximity of the site.
5.

FURTHER INVESTIGATIONS
As part of future assessment phases further investigations are required to confirm the geotechnical and
hydrogeological conditions at the site. These include:
Samphire clay:
Investigations to assess the thickness, lateral variability and permeability characteristics. This could be
achieved by excavating a series of test pits with a small tracked excavator at accessible locations on
samphire flats around the perimeter of the BSEA. The soil profile encountered in the test pits would be
logged by a Geotechnical Engineer and samples taken for laboratory testing.
Black Sands:
A series of boreholes and shallow test pits should be performed to assess any variability in the material,
which may have been caused by varying processed over the years. The boreholes would need to extend in
to the Hindmarsh Clay so that the characteristics of the St Kilda Formation soils beneath the BSEA may be
assessed.
Groundwater wells would need to be established to assess the current standing water levels and salinity
over the BSEA. The wells could also be used to assess the in situ permeability of the slag from slug tests.
It is understood that some groundwater data is currently available for the site but has not been provided to
date.
A suite of laboratory tests should be performed on representative samples of Black Sands to assess particle
size distribution, permeability and porosity. The permeability and porosity tests should be undertaken at a
range of densities (representing varying overburden pressures).
In addition, environmental testing of the Black Sand and groundwater would need to be undertaken (beyond
the scope of W&G).
Imported Clay for Bund Walls
Prospective sources of low permeability clay would need to be identified. The potential sources would need
to be assessed to determine the available volume and the geotechnical characteristics of the material
(permeability, compaction, dispersion, and plasticity) and their suitability for use in the bund wall.
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6.

FEES AND EXPENSES
The costs of further investigations to assess the key geotechnical aspects of the project will be somewhat
dependent on the existing information currently held by Nyrstar in the BSEA area.
The following section provides indicative costs for the scope of the geotechnical investigations outlined in
Section 5 above. The scope of work and associated fees would need to be reviewed once all the available
information has been provided to W&G. It is emphasised that no allowance has been made for any
investigations associated with the DMITRE site to the east.
The field investigation works would be conducted under the direction of an experienced geotechnical
engineer from W&G. The laboratory testing would be outsourced to a NATA registered testing laboratory.
Machinery to excavate test pits would be locally sourced, whilst boreholes would be drilled using a drilling
rig sourced from Adelaide.
Samphire Clay Assessment:
Scope: excavating and logging 14 test pits to a depth of 2 m around the BSEA, laboratory permeability and
classification tests.
Project management

$

350.00

Field investigation activities:

$

6,700.00

Laboratory testing (allowance)

$

3,000.00*

Reporting

$

2,500.00

TOTAL

$

12,550.00 (excluding GST)

Note: * includes 4 remoulded permeability and 8 classification tests.
Black Sands Investigation:
Scope:
•
excavating and logging 12 to 15 test pits to a depth of 2 m to 3 m over the BSEA, laboratory
permeability and classification tests on the sand:
•
drilling 8 boreholes to a nominal depth of 2 m into Hindmarsh Clay to assess the stratigraphy;
•
installing 8 groundwater monitoring wells to assess groundwater levels in the BSEA
Project management

$

950.00

Field Investigation activities (test pits)

$

4,000.00

Field investigation activities (8 boreholes)

$

52,500.00

Field Investigation activities (groundwater wells)

$

30,000.00

Laboratory testing (allowance)

$

4,000.00*

Reporting

$

4,500.00

TOTAL

$

95,950.00 (excluding GST)

Note:
* includes 6 remoulded permeability, 6 density/porosity tests and 8 classification tests.
Costs for the field work are approximate would need to be confirmed once Nyrstar site protocols
have been established.
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Clay Borrow Pit (cost per site):
Scope: site visit, excavating and logging 2 to 4 test pits to a depth of 2 m to obtain samples for
laboratory permeability and classification tests
Project management

$

250.00

Field investigation activities:

$

2,500.00

Laboratory testing (allowance)

$

1,300.00*

Reporting

$

1,200.00

TOTAL per site

$

5,250.00 (excluding GST)

Note: * includes 2 remoulded permeability, 2 classification tests and 2 Emerson dispersion
It should be noted that a cost reduction could be effected if the various activities are undertaken
concurrently.
Summary Report on Civil Engineering and Geotechnical Engineering Issues
Allow $6,000, excluding GST.
We confirm our hourly rates for key personnel (excluding GST) are as follows:
•
•
•

Director: $250/hour;
Principal Geotechnical Engineer: $225/hour;
Senior Civil Engineer. $150/hour.

Should you require any further information or clarification, please contact Simon Abboud or the
undersigned.
Yours sincerely

Roger Grounds
For
WALLBRIDGE & GILBERT
RG:cmk
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Kirsty Trott
Simon Abboud [sabboud@wgeng.com]
Wednesday, 22 May 2013 3:56 PM
David Western
FW: Port Pirie Stormwater Recycling Project

From:
Sent:
To:
Subject:

David
I have provided answers below as requested.
In some cases we cannot answer as we don’t have sufficient info.
Happy to discuss if reqd.
cheers
Simon Abboud

SENIOR CIVIL ENGINEER

WALLBRIDGE & GILBERT
60 Wyatt Street, Adelaide SA 5000
PHONE 8223 7433
MOBILE 0410 308 970
Structural Civil Environmental Geotechnical Traffic+Transport
Adelaide|Melbourne|Darwin|Perth|Whyalla
ABN 90 743 056 456 ACN 052 528 926 | W&G Engineers Pty Ltd trading as Wallbridge & Gilbert www.wallbridgeandgilbert.com.au
NOTICE: This e-mail is confidential. If you are not the intended recipient, any use, disclosure or reproduction of this document is unauthorised. If you have
received this e-mail in error, please erase it and telephone (08) 8223 7433. While virus scanning software is utilised by Wallbridge & Gilbert, no responsibility
is taken for any virus damage that may originate from the transmission and the receiver is urged to scan this transmission and any attachments for computer
viruses.

.

From: David Western [mailto:dwestern@bluesphere-enviro.com.au]
Sent: Wednesday, 15 May 2013 11:23 AM
To: Simon Abboud
Subject: FW: Port Pirie Stormwater Recycling Project

Hi Simon
Forgot to cc you in on the email below.
Regards
David Western
Principal Hydrogeologist
115A Ferrars St
South Melbourne VIC 3205
p: +61 3 9699 5286
f: +61 3 9699 4509
m: +61 (0)408 552 939
e: dwestern@bluesphere-enviro.com.au
www.bluesphere-enviro.com.au
1

Please consider the environment before printing this e-mail.
DISCLAIMER:
This email and any attachments to it may be confidential and are intended solely for the use of the individual to whom it is addressed. Any views or opinions
expressed are solely those of the author and do not necessarily represent those of BlueSphere Environmental.
If you are not the intended recipient of this email, you must neither take any action based upon its contents, nor copy or show it to anyone.
Please contact the sender if you believe you have received this email in error.

From: David Western
Sent: Wednesday, 15 May 2013 9:32 AM
To: 'rgrounds@wgeng.com'
Cc: Darren Ellis
Subject: RE: Port Pirie Stormwater Recycling Project
Hi Roger
Thank-you for your report. We have now reviewed your report and have a few points for clarification.
1) The bunding around the BSEA will need to be greater than 3m high to allow for up to 3m of saturation (as per the
Contractor Brief) plus free-board and slag cover to reduce evaporative losses. Therefore, we would also like indicative
constructive construction costs for 4m, 5m and 6m high bunding. Please include allowances for trucking clay to site
and material testing (compaction, permeability) if they are not already included in the broad estimates. Indicative cost
for 4,5 andf 6,m high walls are $13M, $17.5M and $24M respectively. For info the volume reqd for 3m and 6m height
walls are 70,000m2 and 300,000m3 respectively. We’ll need to see how much suitable material may be available.
Trucking and testing is included in the estimates.

2) There may be an opportunity to use the existing section of bunding (flood protection levy) along the southern
boundary if the land b/w the BSEA and the levy can be purchased. It is not clear from your report whether the bunding
costs are based on using this existing section of bunding or not. If not, can you please provide i) a revised indicative
construction cost for a 3m high bund and ii) indicative construction costs for 4m, 5m and 6m high bunding that
assumes the existing southern section of bunding (a) can and (b) can't be used. The bunding costs provided
previously have not included use of his flood protection levy. I cant locate details of the existing southern wall in the
info provided an dour photos form site weren’t conclusive. We also have no info re its integrity and wouldn’t suggest
its use unless it can be verified. At this stage we cannot estimate the volume and hence cost saved here with any
certainty.

3) An impermeable cut-off wall is suggested along the eastern BSEA boundary and it is not clear whether the cost of
this cut-off wall is included with the 1m, 2m and 3m high bunding indicative construction costs. Please confirm. The
impermeable cut-off wall has not been included in indicative estimates to date. If not, can you please provide an
estimate. A cut off wall would most likely be a bentonite slurry wall or sheet pile wall. Based on info provided the wall
may be in the order of 7-10m deep. This item is not easily costed and we haven’t been able to do to date. Incidentally
we don’t believe this was part of our scope as per our site visit. Also we assume DMITRE who control the SX site
would be responsible for any possible cut off wall as its from their site? (if occurring at all) Further, there is an existing
SX Holdings tailings dam wall located along the eastern boundary BSEA boundary. Would it be possible to increase
the height of this tailings dam wall and use it as the eastern bund? We only have some indicative info re this wall on
some plans provided. I don’t believe we visited this area of the site on visit. Again use of this bund if risky without
knowing material used and integrity. If has some info we could assess but it may not be worthwhile. If so, what would
be the indicative construction cost of this option. Indicative costing is difficult to determine for the above reasons.

4) The indicative construction costs are based on using a clay sourced 'within relative proximity of the site'. Can you
be more specific about what you mean by 'within relative proximity of the site', e.g <2km. less than 10km from BSEA
ie up to around 8km from site.
Regards
2

David Western
Principal Hydrogeologist
115A Ferrars St
South Melbourne VIC 3205
p: +61 3 9699 5286
f: +61 3 9699 4509
m: +61 (0)408 552 939
e: dwestern@bluesphere-enviro.com.au
www.bluesphere-enviro.com.au

Please consider the environment before printing this e-mail.
DISCLAIMER:
This email and any attachments to it may be confidential and are intended solely for the use of the individual to whom it is addressed. Any views or opinions
expressed are solely those of the author and do not necessarily represent those of BlueSphere Environmental.
If you are not the intended recipient of this email, you must neither take any action based upon its contents, nor copy or show it to anyone.
Please contact the sender if you believe you have received this email in error.

From: Adam Seeley
Sent: Tuesday, 30 April 2013 1:57 PM
To: Darren Ellis; David Western
Subject: FW: Port Pirie Stormwater Recycling Project

Wallbridge and Gilbert Report attached
From: Roger Grounds [mailto:rgrounds@wgeng.com]
Sent: Tuesday, 30 April 2013 1:40 PM
To: Adam Seeley
Cc: Simon Abboud
Subject: RE: Port Pirie Stormwater Recycling Project

Hi Adam,
Please find attached our draft report.
Let me know if you require further information or clarification.
Regards, Roger.
From: Adam Seeley [mailto:aseeley@bluesphere-enviro.com.au]
Sent: Friday, 19 April 2013 2:11 PM
To: Roger Grounds
Subject: Port Pirie Stormwater Recycling Project

Good afternoon Roger,
I am touching base in regards to the Port Pirie Stormwater Recycling project. We would like to get all of the team
members reports in by the end of the month so we can keep the project moving. If there is anything you need from
Council or BlueSphere to complete the reporting by this date, please let me know.
Cheers,
Adam
3

Adam Seeley
Senior Hydrogeologist
115A Ferrars St
South Melbourne VIC 3205
p: +61 3 9699 5286
m: +61 (0)407 096 268

e: aseeley@bluesphere‐enviro.com.au
www.bluesphere-enviro.com.au

Please consider the environment before printing this e-mail.
DISCLAIMER:
This email and any attachments to it may be confidential and are intended solely for the use of the individual to whom it is addressed. Any views or opinions
expressed are solely those of the author and do not necessarily represent those of BlueSphere Environmental.
If you are not the intended recipient of this email, you must neither take any action based upon its contents, nor copy or show it to anyone.
Please contact the sender if you believe you have received this email in error.
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1.

Introduction

Port Pirie Regional Council (Council) has a number of proactive initiatives to manage potential
health risks from air borne lead in the Port Pirie township. One of these initiatives is to ‘green’
parklands and other recreational areas through increased irrigation to grow more vegetation to
suppress dust. In order to do this Council needs to supplement its fresh water supply, which is
currently dependent on water from the River Murray. Council is currently investigating the feasibility
of a stormwater storage recycling project (the project) as an option for irrigation water supply. The
project would collect, store and subsequently recover town stormwater runoff in the Nyrstar
Western Slag Dump (the Black Sands Emplacement Area, BSEA).
The BSEA is located to the west of the Nyrstar smelter, approximately 2 km north west of the
intersection of Mary Elie Street and Main Street. The BSEA is used to store granulated spent slag,
which is the main solid waste product from the smelter. The slag comprises silicate mineral and
testing has shown the slag is relatively benign and has low reactivity. The BSEA has been
deposited on flat, clay samphire and due to the nature of groundwater, soil characteristics and
topography water collects at the base of the slag (the formation of a slag aquifer).1 The BSEA is still
part of operations of the smelter and Nyrstar plan to continue to use the area for slag storage into
the future. The BSEA is accessed through the Nyrstar smelter site, via Leahey Road or Ellen
Street.
The land uses surrounding the BSEA are important to consider when identifying issues that will
need to be addressed in the approvals process. Between the BSEA and the main area of the
smelter site is the SX Holdings site. This site has had a range of previous uses including the
processing of ore from the Radium Hill uranium mine. The SX Holdings site is no longer operational
and is managed by the Department for Manufacturing, Innovation, Trade, Resources and Energy
(DMITRE). Samphire flats are located to the north, south and west of the BSEA. The closest
residential dwelling is approximately 500m directly south of the BSEA. The BSEA site is
approximately 2.5km south of the Spencer Gulf and 1.5km west of the Port Pirie River.
The location of the BSEA site, within an operational industrial facility, adjacent the SX Holdings
processing site and in a coastal area, raises unique issues that will need to be investigated and
understood as part of the planning and environmental approvals for the Project.
This report examines the legislative context relevant to the Project, available approval pathways,
stakeholder engagement and key environmental issues in order to recommend next steps for
Council to progress the Project. An indicative cost estimate for undertaking environmental studies
and planning approvals for the Project is also provided to assist Council in determining the
Project’s feasibility. Hydrogeology and geotechnical issues are not included in the scope of this
report.

1

BlueSphere Environmental, Preliminary Assessment of Water Supply/Management Options for
Port Pirie, report prepared for Port Pirie Regional Council, 14 September 2012
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Port Pirie Water Supply Project
Planning, Approvals and Consultation Feasibility Review

2.

Legislative Context

A review of South Australian and Federal environment and development related legislation was
undertaken to determine what approvals would be required to construct and operate the Project.
The Project is likely to require the following environmental approvals:
Approval under the Federal Environment Protection and Biodiversity Conservation (EPBC) Act
1999 if the Project is determined to be a controlled action under the Act.
Development approval under the Development Act 1993 prior to construction commencing.
Approval to clear native vegetation under the Native Vegetation Act 1991 if clearance of native
vegetation is required.
Other legislation that may be relevant to the construction of the Project (but are not anticipated to
require separate approvals) includes:
Environmental Protection Act 1993 – The Project will need to comply with the general
environmental duty of care, relevant Environmental Protection Policies and associated codes
and guidelines.
Natural Resources Management Act 2004 - Approval to undertake water affecting activities is
required under this Act, however a separate approval is not required as it is integrated into the
development approval process under the Development Act 1993.
Radiation Protection and Control Act 1982 - The purpose of the RPC Act is to ensure the
health and safety of people and to protect the environment from the harmful effects of
radiation. The Act provides for the control of activities related to radioactive substances.
Coast Protection Act 1972 - Approval to impact on the coast is triggered as part of the
development approval process under Development Act 1993
Aboriginal Heritage Act 1988 - Approval may be required under this Act which provides for the
protection and preservation of Aboriginal heritage which includes all Aboriginal objects,
remains and sites of spiritual, archaeological, anthropological and historical significance.
Highways Act 1926 - Any road works on roads under the care and control of the Commissioner
for Highways will need to be negotiated and authorised by the Commissioner of Highways
through the Department for Transport, Energy and Infrastructure.

2.1.

Approval to undertake a ‘controlled action’ under the Environment
Protection and Biodiversity Conservation Act 1999

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) prescribes the
Commonwealth’s role in environmental assessment, biodiversity conservation and the
management of protected areas. Under the environmental provisions of the EPBC Act, actions that
are likely to have a significant impact on a matter of National Environmental Significance (NES) are
identified as “controlled actions” and cannot be undertaken without referral to the Department of
SINCLAIR KNIGHT MERZ
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Planning, Approvals and Consultation Feasibility Review

Sustainability, Environment, Water, Population and Communities (SEWPaC) for consideration and
approval under the EPBC Act.
There are three matters of NES identified in the EPBC Act that are potentially relevant to the
Project. These are:
Threatened species and ecological communities;
Migratory species as listed under international agreements (CAMBA, JAMBA and Bonn
Convention); and
Nuclear actions (including uranium mining).
Nuclear actions include the decommissioning or rehabilitation of any facility or area in which any of
the following activities have been undertaken:
The establishment or significant modification of a nuclear installation
The establishment or significant modification a facility for storing radioactive waste products
The establishment or significant modification a large-scale disposal facility for radioactive
waste.
If the proposed development alters the adjoining SX Holdings, including the potential mobilisation
of radionuclides, the Project may represent a matter of NES, requiring referral to the Minister for
Sustainability, Environment, Water, Population and Communities and may require approval under
this Act.
The potential presence of threatened species and ecological communities or listed migratory
species in the vicinity of the BSEA site has not been assessed as part of this report. These
potential triggers require further investigation to determine if the Project would be a controlled
action under the EPBC Act.

2.2.

Development approval under the Development Act 1993

Planning and development within South Australia is administered under the Development Act 1993
(the Act) and Development Regulations 2008 (the Regulations). Development approval is required
prior to undertaking ‘development’.
The definition of ‘development’ is listed in Section 4 of the Development Act. A review of this
definition and relevant regulations has determined that the following aspects of the Project would
be considered development and will therefore require development approval:
Building work, including:
Council building a pipe within 100m of the coast (if applicable)
Coastal protection works (if applicable)
Levee / mound more than 3m high (if applicable).
Pump stations
SINCLAIR KNIGHT MERZ
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A change in the use of land to include stormwater storage and recovery in the BSEA.
The long term lease of part of an allotment, i.e. land division (if applicable)
Excavating and filling land (if more than 9 cubic metres)
Assessment under the Development Act (with the exception of land division) is staged into
Development Plan Consent and Building Rules Consent. Both Development Plan Consent and
Building Rules Consent need to be issued before Development Approval is granted. Land division
approval is granted separately.
A development application is assessed against the relevant policies (objectives and principles of
development control) in the relevant Development Plan. The relevant Development Plan for the
proposed site is the Port Pirie Regional Council Development Plan.
The majority of the BSEA site is located within CL 1611/88 (Sect 1069 Gov Road), which is in the
Rural Coastal Zone of the Port Pirie Regional Council Development Plan. The remainder of the site
is located within the Pasminco Metals Policy Area 15 of the Industry Zone. The Project is an
undefined form of development and would therefore be assessed on its merit against the principles
of the Industry Zone, Rural Coastal Zone and relevant Council wide policy. However, land division
in the Rural Coastal Zone may be non-complying development if an additional allotment is created.
It should be noted that under the Development Act, division of an allotment (land division) includes
a lease or licence for the right to occupy part of an allotment for a term longer than six years. This
includes where the lease or licence may operate by virtue of renewal or extension for a total period
exceeding six years. Therefore if the land is leased on a long term basis to allow construction and
operation of the Project, it may be considered land division and development under the
Development Act.
The status of lease arrangements and potential for these arrangements to be considered
development will need to be re-visited as part of the preparation of the development application
and legal advice may need to be sought.

2.3.

Environment Protection Act 1993

The operation of an Aquifer Storage and Recovery (ASR) scheme is subject to the Environment
Protection Act 1993, which is concerned with the quality of water injected, stored and recovered.
Section 25 of the Act imposes the general environmental duty on all persons undertaking an
activity that pollutes or might pollute to take all reasonable and practicable measures to prevent or
minimise any resulting environmental harm.
Environmental authorisation in the form of a works approval or licence is required for activities
which are classified as prescribed activities of environmental significance under Schedule 1 of the
EP Act. It is noted that under Schedule 1, 4(2) of the EP Act, an ASR scheme is only a prescribed
activity of environmental significance in the City of Mount Gambier and in the Adelaide Metropolitan
area. Therefore, if the Project was to be classified as an ASR scheme, it would not require an
environmental licence.
SINCLAIR KNIGHT MERZ
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The Code of Practice for Aquifer Storage and Recovery 20042 (ASR Code) outlines the
requirements of the Environment Protection Authority (EPA) for the storage and recovery of waters
in aquifers. The ASR code is primarily concerned with the protection of the environment and
compliance with the requirements of the EP Act and Environment Protection (Water Quality) Policy
2003 (EP(WQ)P). The requirements outlined in the ASR Code aim to:
Protect or improve groundwater quality where ASR is practiced.
Ensure that the quality of recovered water is fit for its intended use.
Protect the aquifer and aquitard from being damaged by depletion or over-pressurisation.
Prevent problems such as clogging and excessive recovery of aquifer material.
Ensure that the impacts on surface waters downstream are acceptable and are taken into
account in catchment water management.
Based on the purpose and objective of the ASR Code, it is considered likely that it would apply to
the proposed Project, even though the BSEA is not a natural aquifer. However, it is noted that the
ASR Code does not apply to wastewater. Wastewater is defined by the EP(WQ)P to include
contaminated stormwater3. Therefore the applicability of the ASR code may depend on the quality
of the water supply proposed for harvesting.
If the ASR Code does not apply, demonstration of compliance with the EP Act and EP(WQ)P would
still be required. This may be more difficult to achieve due to the potential contaminated nature of
the stormwater and the absence of accepted guidelines.

2.3.1.

Environment protection policies Environment Protection (Water Quality)
Policy 2003

Environment protection policies are created under the EP Act and provide guidance to determining
environmental authorisations and EP Act matters related to development approval (under the
Development Act 1993). The EP(WQ)P establishes framework water quality objectives and sets
down general obligations. The policy covers a range of issues, including:
Water quality objectives
Management and control of point and diffuse sources of pollution
Obligations relating to particular activities
Water quality criteria, discharge limits and listed pollutants.
Water quality criteria for waters with different values (eg recreational, potable or agriculture value)
that must be complied with are listed in schedule 2 of the EP(WQ)P. The Water Quality Policy

2

EPA (2004). Code of Practice for Aquifer Storage and Recovery, January 2004.
Contaminated stormwater is defined by Section 3 of the EP(WQ)P as: Stormwater that is
contaminated by a pollutant listed in Schedule 4 or any material that could be reasonably
prevented from entering the pipes, gutters and other channels used to collect and convey the
stormwater.
3
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requires that if discharging into waters with a particular value, the applicable water quality criteria)
must be no worse than the existing quality of water, and better if possible. The water harvested and
used for irrigation would also need to comply with the criteria (in terms of maximum pollutant
concentrations) for irrigation.

2.3.2.

Interaction with Nyrstar’s existing environmental licence

Nyrstar holds an environmental licence which includes the operation of the BSEA facility. Four
exemptions have also been issued by the EPA for Nyrstar4 which permit exceedance of emission
limits of the Environment Protection Policies in defined circumstances. A copy of the licence and
exemptions5 were obtained from the EPA website.
Specific interactions between Nyrstar’s existing licence and the proposed Project are not evident
within the licence conditions. It is noted that licence condition 25 (320-27) relates to change of
process emissions or waste, which requires the licensee not to undertake changes to the operating
processes at the premises without written approval from the EPA where such changes have the
potential to (1) alter the nature of pollutants generated by or from the licenced activity; (2) increase
the risk of environmental harm; or (3) relocate the point of discharge of pollutant waste.
Nyrstar may need to seek approval from the EPA due to the potential for contaminants deriving
from the slag and/or the stormwater to impact on the quality of the groundwater in the shallow
aquifers underlying and surrounding the BSEA. Discussion with the EPA would be required to
confirm whether the proposal is considered a change to operating processes at the premises by
the licensee.

2.3.3.

Site Contamination

The management of site contamination and use of ‘contaminated soil’ is regulated by the
Environment Protection Act 1993 and associated regulations, policies, guidelines and standards.
The Act regulates the site contamination management system, ensuring responsible parties meet
their obligations. The EPA is also responsible for administering the site contamination audit system
which accredits expert and independent professionals under the Act as site contamination auditors.
A site auditor may be subject to penalties (including fines and imprisonment) if they do not fulfil
their role in carrying out an audit in compliance with the EP Act, EP Regulations and relevant
guidelines issued by the EPA.

4

Exemption EPA 12682 issued to Nyrstar Port Pirie Pty Ltd, 27 June 2008; Exemption EPA 14689
issued to Nyrstar Port Pirie Pty Ltd, 27 June 2008; Exemption EPA 19923 issued to Nyrstar Port
Pirie Pty Ltd, 28 November 2012; Exemption EPA 21482 issued to Nyrstar Port Pirie Pty Ltd, 28
June 2008.
5
Licence EPA 775 issued to Nyrstar Port Pirie Pty Ltd, 24 July 2012. Validity period: 1 July 2008 to
30 June 2018.
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As a result of historical practices, the Nyrstar site is recognised as having significant potential for
ongoing site contamination issues. The proposed development should ensure that existing
contamination issues are not exacerbated. Consultation with the EPA is recommended to ensure
that the subject site is fit for purpose and is suitable given the historical and existing use of the site.

2.4.

Permits required under the Natural Resources Management Act 2004

The Natural Resources Management Act 2004 (NRM Act), administered by the Department of
Environment, Water and Natural Resources (DEWNR), controls the construction of wells, drainage
of water into wells and the extraction of water from wells within prescribed areas.
Under the Natural Resources Management Act 2004 a permit and/or licence is required to
undertake water affecting activities. Water affecting activities are activities that impact on water
resources (eg watercourses, lakes or groundwater) and/or the ecosystems (eg springs and
wetlands) that are dependent on these water resources.
Under the NRM Act the Project operator may need to obtain a number of permits:
1)

A well construction permit to enable drilling and construction of each well that intersects with
the water table.

2)

A permit to drain or discharge water into each well.

3)

A permit for a water affecting activity in respect to a watercourse may also be required.

The need for these permits for the Project would depend on DEWNR’s determination whether a
well in the BSEA is considered a well for the purpose of the NRM Act.
Licence and permit application forms are on the South Australian Government website6.

2.5.

SX Holdings site approvals

It is understood that SX Holdings site which adjoins the BSEA to the east previously operated in
accordance with an approval (ML5741) under the Mining Act 1971, which has now expired. It is
understood the SX Holdings site has had a range of uses including the processing of ore from the
Radium Hill uranium mine.
According to the SA EPA Annual report for 2011-20127, the site is registered under Section 29 of
the Radiation Protection and Control Act 1982 as a premise in which unsealed radioactive
substances are handled or kept. The registered occupier of the site is the Minister for Mineral
Resources Development but the day-to-day management of the site is now the responsibility of the

6

See
http://www.sa.gov.au/subject/Water%2C+energy+and+environment/Water/Water+use+for+irrigator
s/Water+licences+and+permits/Forms+for+water+permits
7
SA EPA (2012) Environment Protection Authority Annual Report 1 July 2011 to 30 June 2012,
Environment Protection Authority, September 2012, page 17.
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Department for Manufacturing, Innovation, Trade, Resources and Energy (DMITRE). The SA EPA
Annual report for 2011-2012 reports that the site will require a Facility Licence (s29A) when
renewal of the registrations falls due and that conditions attached to registration require the
development of appropriate long-term management plans for the sites and site characterisation.
However, the long-term management plans were not available for review at the time of writing this
report.
No specific interactions between the ongoing regulatory approvals in place for management of the
SX Holdings site and the proposed Project have been identified based on the available information.
However, as noted in Bluesphere (2012)8, DMITRE will be a key stakeholder in the approvals
process for the proposed Project. This is because the Project may result in lateral movement of
water towards the SX Holdings site (or potentially vice versa) and the potential for the approvals
process to highlight potential issues or create negative perceptions of the SX Holdings site
associated with remaining legacy issues.

2.6.

Approval to clear native vegetation under the Native Vegetation Act 1991

The Native Vegetation Act 1991 (NV Act) controls the clearance of native vegetation in South
Australia. Native vegetation includes any naturally occurring locally indigenous native plants. This
covers the full range of native species, from tall trees to small ground covers, native grasses,
wetland plants such as reeds and rushes, and marine plants.
An application to clear native vegetation will be required under the Native Vegetation Act and
Regulations if any of patches of native vegetation are to be disturbed. All applications are assessed
by the Native Vegetation Council (NVC) against the principles of clearance (Schedule 1 of the Act),
a set of criteria which dictate under what circumstances clearance of native vegetation may be
permitted. Clearance if permitted will undoubtedly be with a set of conditions and a requirement for
significant environmental benefit (SEB) to be made to counter the loss of habitat.
The SEB is required to offset the ecological impacts of the clearance and may include protecting
and managing existing remnant native vegetation, restoring degraded native vegetation,
revegetating cleared areas or a payment to the Native Vegetation Fund [which the Native
Vegetation Council (NVC) will use to do similar works elsewhere]. The SEB is commensurate with
the ‘ecological footprint’ of the proposed clearance.

8

Blueshere (2012). Preliminary Assessment of Water Supply/Management Options for Port Pirie,
Prepared for Port Pirie Regional Council by BlueShere Environmental, 14 September 2012.
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3.

Approvals pathway

There are three alternate assessment processes for obtaining Development Approval under the
Development Act 1993; the ‘normal’ pathway, the Crown development assessment process or the
major development assessment process.
The ‘normal’ pathway utilised by the majority of developments is an application to Council for
decision. Schedule 10 of the Development Regulations 2008 identifies various types of
development that when lodged via the ‘normal’ approval pathway are assessed by the
Development Assessment Commission (DAC). If Council were to act as the proponent for the
proposed development, Council would retain responsibility for assessing the application as the
proposed development is not listed in Schedule 10. However, Council could request DAC to be the
relevant authority. Although DAC do not usually accept such requests, they may in this case given
the potential high profile nature of the Project.
The second approval pathway is the Crown development assessment process, administered under
Section 49 of the Act. The Crown process is typically only available to State agencies undertaking
development; however other entities undertaking public infrastructure may obtain access to the
pathway if a State Agency acts as a sponsor to the development. As infrastructure used for the
supply of water is within the definition of public infrastructure, this process could be accessed if the
Project is sponsored by a State agency.
The final approval pathway is the major development assessment process, pursuant to Section 46
of the Development Act 1993. A major development is defined as a Project of major environmental,
social or economic importance to the State. The Minister must declare a Project to be a major
development, for the provisions of Section 46 to take effect. This is usually done on the request of
the Project proponent.
A summary of the potential assessment pathways under the Development Act 1993, with an outline
of the key steps in each assessment process is provided in Table 3-1 below.
At this stage a preferable approvals pathway cannot be identified as there are several unknown
factors. If the Project is declared a controlled action under the EPBC Act due to the adjacent SX
Holding site, the major development pathway is considered most appropriate as it provides the
strongest linkages to the EPBC Act and reflects the level of environmental scrutiny associated with
the Project.
If the Project is not a controlled action under the EPBC Act, either the normal or Crown approval
pathway would be appropriate. The Crown process is considered preferable to provide greater
transparency in the approval process; rather than Council acting as the proponent and the decision
maker.
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Table 3-1 - Approval Pathways
Application
type

Discussion

Normal
development
assessment
process

Crown
development
assessment
process

Port Pirie Regional Council would be the relevant authority, even if Council are the
proponent of the development
The development would be assessed on its merits, as it is not classified as complying
or non-complying
Category 3 notification would be required, adjacent landholders are advised and a
public advertisement inviting written submissions within 10 business days is
published.
Representors and the applicant have appeal rights
The application would be referred to the Coast Protection Board (CPB) and DEWNR
It is also likely to require referral to the EPA as it is located on the site of an activity of
environmental significance (even though the proposed aquifer storage and recovery is
not a specified activity of environmental significance)
Approximately 4-6 months assessment timeframe depending on the nature of
information requests and timeliness of the referral agencies, which is likely to be
shorter than the other assessment processes
Decision to approve / refuse development remains with Council’s Development
Assessment Panel
Process is not as transparent for the community (Council acts as the proponent and
decision maker). However, Council could request DAC to be the relevant authority
Third parties may appeal Council decision to ERD Court.
Minister for Planning would be the relevant authority, with the process administered by
DPTI
Public advertisement would be required if the development cost is more than $4
million
Similar to the normal assessment process, the application would be referred to the
CPB, DEWNR and possibly the EPA
It would also be referred to Port Pirie Regional Council and a wide range of State
Government agencies
No appeal rights for third parties or the applicant
Approximately 4-7 months assessment timeframe
Risk of ad hoc information requests as guidelines are not issued to guide application
content
State agencies may not be willing to provide ‘sponsorship’ to access Section 49
pathway.
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Application
type

Discussion

Major
development
assessment
process

Governor would be the relevant authority, with the process administered by DPTI
Intensive application process – detailed assessment, community consultation, state
agency referrals and decision making procedures
There are three levels of assessment, an Environmental Impact Statement, Public
Environment Report or a Development Report. The Development Assessment
Commission prepares assessment guidelines and determines the level of assessment
for the proposed development.
The development would be referred to the Port Pirie Regional Council and a wide
range of State Government agencies
No appeal rights for the Applicant or for third parties
Approximately 1 to 1.5 years assessment process, which is a longer timeframe than
the other assessment pathways
Assessment process and decision making must have regard to broader policy
directions than just the Development Plan.
There is more certainty in the assessment process, e.g. guidelines are issued by DAC
on information and reporting requirements.
If the development is a controlled action under the EPBC Act, the assessment
processes are integrated
State government may not consider the Project to be a ‘major development’.
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4.

Stakeholder engagement

Gaining public and government approval of the Project will be determined by its successful
positioning, impact management and thorough consultation. Central to this will be engagement with
project stakeholders. Key project stakeholders are considered to include government agencies,
community groups and sports clubs, Nukunu Peoples Council and the local Port Pirie community.
Identified stakeholders are outlined in Table 4-1. Nyrstar is not included in the table as they are
represented on the project advisory committee.
Table 4-1 - Key Stakeholders
Topic
Traffic

Organisation
DPTI (Adelaide)

Location
Adelaide

Contact
Geore
Morias

Planning

DAC (DPTI
Development
Assessment)
EPA - Radiation
Protection
Division

Adelaide

Simon
Neldner

Adelaide

EPA - Water
Quality Branch
Coast Protection
Board
Northen & Yorke
NRM
Department of
Sustainability,
Environment,
Water,
Population and
Communities
Central Local
Government
Region
Yorke and Mid
North RDA
Port Pirie
Chamber of
Commerce
Local sporting
clubs
Nukunu Peoples
Council
Nukunu Peoples
Council
DMITRE

Environment

Community

Indigenous
Heritage

Mining

Phone
8343 2303

Email
george.morias@sa.go
v.au

8303 0662

simon.neldner@sa.go
v.au

-

Position
Unit
Manager TSD
Principal
Planning
Officer
-

8463 7826

radiationprotection@
epa.sa.gov.au

Adelaide

-

-

8204 2004

Adelaide

Planning
Officer
Regional
Manager
-

8124 4928

Crystal
Brook
Canberra

Arron
Broom
Lynne
Walden
-

epainfo@epa.sa.gov.a
u
DEWNRcoastprotectio
nboard@sa.gov.au
gm@nynrm.sa.gov.au

1800 803 772

epbc.referrals@envir
onment.gov.au

Crystal
Brook

Anita
Crisp

CEO

8638 5557

ceo@centralregion.sa
.gov.au

Port Pirie

8632 5724

ceo@yorkeandmidnor
th.com.au

Port Pirie

KellyCEO
Anne
Saffin
Not confirmed

Port Pirie

Not confirmed

Port
Germein
Port
Germein
Adelaide

Margaret
Smith
Darcy
Evans

Chairperson

8634 5173

-

ViceChairperson

8643 3128

-

8636 2361

Not confirmed
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A wide variety of communication tools can be used for stakeholder engagement depending on the
level of involvement of the stakeholder group in decision making. For this project it is expected that
Council would want to ‘consult’ with the public, which has the public participation goal to obtain
public feedback on analysis, alternatives and/or decisions. It keeps the public informed,
acknowledges their concerns and provides feedback on how the public input influenced the
decision. The consultation tools that are recommended to be implemented are:
One on one meetings with government agencies identified in Table 4-1.
This is of high importance to determine the most appropriate approvals process and assist
in identifying and addressing key project risks.
DPTI, the EPA and DMITRE are considered key to finalising an appropriate approvals
strategy and identifying the most pertinent project risks and flaws. In particular, the EPA
and DMITRE can provide advice on the interaction with Nystar’s operations and the SX
Holdings site, the environmental issues associated with the proposed water re-use and
potential site contamination issues. These agencies should be consulted early in the
process to seek their sign off on environmental assessment methodologies.
The Coast Protection Board, Northern and Yorke NRM and Nukunu Peoples Council will
be able to advise on risks associated with coastal environment processes, surface water
and natural resource management and Indigenous Heritage respectively
DPTI Transport Services Division, the Central Local Government Region and Yorke and
Mid North RDA. These stakeholders can advise on relevant matters relating to traffic /
transport, community development and governance. These are considered to be low risk
issues for the development. However, consultation with these groups prior to lodging a
development application is recommended.
One on one meetings with community groups and sports clubs
These groups are likely to be end users of the recovered water through the irrigation
scheme. They are likely to be interested in the quality, quantity and cost of the water that
will be available. Consultation with these groups is recommended once information is
available from the studies to assess groundwater contaminations risks. The purpose of
these meetings is to provide information on the Project and the assessment process to
stakeholders and identify issues for consideration in the approvals document.
Community information drop in sessions with feedback forms
These sessions provide opportunity for individual community members to attend and ask
questions about the Project. Members of the project team would be available during the
session for one on one discussion. Display materials would provide easy to read
information about the proposed Project and how the key environmental issues are being
addressed. Feedback forms would be available for people to provide comment on the
Project.
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Project Bulletins
Project Bulletins provide a project overview to the general public. It is expected that
several project bulletins would be developed over the course of the Project to provide
updates on the project status.
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5.

Key environmental issues for project
approvals

A development application for the proposed BSEA water storage development would need to
address a number of environmental issues and demonstrate compliance with policy requirements.
Potential issues that would need to be addressed have been identified through a review of relevant
development plan policy and environmental protection policies. The key issues are considered to
be site contamination and acid sulphate soils, coastal hazards and vegetation clearance (if
required).

5.1.

Site contamination and Acid Sulfate Soils

Contamination risks are considered one of the key environmental issues that will need to be
addressed. The Development Plan policy states that development should not be undertaken on
contaminated (or potentially) contaminated land, unless it is remediated to a level safe for its
proposed use or it is demonstrated that the level of contamination will not pose a threat to the
health and safety of the environment or persons in the locality. To address this, the development
application will need to demonstrate that the reused water will not represent a health risk to the
community / environment, and that the proposed storage location is fit for purpose, considering
potential past contaminating activities.
Development (including excavation and filling of land) that may lead to the disturbance of acid
sulphate soils should not be undertaken unless such disturbances are managed in a way that
avoids harm or damage to the environment and the community.
To assist in identification of potential contamination risks associated with the proposed Project a
preliminary desktop conceptual site model has been developed. The preliminary desktop
conceptual site model consists of three components – source, receptor and pathway. A potential
risk of harm exists where potential connectivity is identified between the source and receptor via
some pathway.
The source is related to a contaminant which has the potential to cause significant harm to a
sensitive receptor, or to cause significant pollution of ground / surface waters. The potential
sources of contamination associated with the Project include:
Historical site activities (BSEA, Radium Hill uranium mine, lead smelter and associated soil
issues)
Storage / injection of stormwater
Acid sulfate soils
Pathways represent the mode of transferring contamination from a source to any particular
receptor. Potential pathways exist both below ground (vertical migration of contaminants into
groundwater with onward lateral migration off site) and above ground (ingestion, inhalation and
dermal contact). The identified pathways associated with this Site include:
SINCLAIR KNIGHT MERZ
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Vertical migration of contaminants into groundwater with onward lateral migration off site
Surface water runoff as part of the storage process
Ingestion, inhalation and dermal contact of soil, water and dust associated with site workers
Off site wind blown dust migration
Receptors may include people living and working on or in the vicinity of the site and vegetation
which could be adversely affected by the source. The range of potential receptors associated with
the Project includes:
Humans (site workers, construction workers, residents of Port Pirie)
Ecological systems (eg a nature reserve, or generic flora and fauna)
Proposed infrastructure associated with the Project (e.g. sulfate and concrete)
In regards to the contamination status of the site as a result of historical activities and the
stormwater, the preliminary risks to consider include:
The leaching of potential contamination from the soil as a result of the below ground storage of
stormwater which has the potential to impact the adjacent marine and freshwater ecosystems
Additional potential impacts include irrigation, industrial or recreation and aesthetics
associated with potential adjacent extraction practices.
Mobilisation of potential contamination associated with the stormwater into the groundwater
which has the potential to impact the adjacent marine and freshwater ecosystems
Additional potential impacts include irrigation, industrial or recreation and aesthetics
associated with potential adjacent extraction practices.
Surface water runoff of contaminants potentially impacting the adjacent ecological systems
(flora /fauna, creeks and marine / freshwater ecosystems)
Potential mobilisation of contaminants in the soil as a result of the infiltration of the stormwater
to become exposed by site works (ingestion, inhalation or dermal contact)
Dust migration associated with the development of the site and associated site works
To identify the actual risks associated with the Project a detailed conceptual site model is
recommended. This would include:
Baseline assessment of the contamination status of the slag in the BSEA
Baseline assessment of the underlying sediments of the BSEA
Baseline assessment of groundwater quality at the Site
Detailed risk assessment associated with the activity and potential risks to receptors

5.2.

Coastal hazards

Parts of Port Pirie are low lying and therefore at risk of being inundated by tidal water during an
extreme storm tidal event. To reduce this risk Council constructed a levee bank around the CBD to
protect against coastal flooding. The levee bank has a minimum level of 3.4m AHD. The levee
bank is located to the south of the BSEA, meaning that the site is currently not protected from
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coastal flooding (A Johnson pers comm 27/03/13). The BSEA water storage development is
therefore expected to require measures to protect against coastal flooding.
The coastal development policy provisions of the Development Plan require that development is
only undertaken if the risk associated with flooding is acceptable. If coastal protection measures
are required to achieve this, new developments need to demonstrate that construction of the flood
protection measures would not adversely affect the ecology of the coastal area or interfere with
coastal processes. This information would need to be included in the development application for
the BSEA.

5.3.

Ecology

The ecological values of the surrounding samphire clays, including if they contain listed threatened
species is currently unknown. If construction of the Project will involve work in this area an
ecological assessment will be required. If removal of native vegetation is required approval under
the Native Vegetation Act will be required.
If required, an ecologist can discuss the Project with the Native Vegetation Council and then
prepare the native vegetation clearance application. Council would also need to pay a
commensurate ‘significant environmental benefit’ (SEB) to offset the clearance (if required), which
would be calculated by the ecologist. The timeframe for assessing an approval to clear native
vegetation can take 2-6 months depending on the nature and scale of the clearance required.
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6.

Next Steps

The overall approvals process is summarised in Figure 6-1. To progress the Project approvals, a
number of key tasks are recommended to be progressed as a priority, as they will influence the
approvals pathway. The priority tasks are:
1)

Groundwater and contamination risk assessments
Groundwater study to quantify the potential for leakage from the BSEA aquifer to impact
potential contaminant migration patterns on the SX Holdings site. This is required to determine
if the Project will be a controlled action under the EPBC Act.
Contamination risk assessment to determine if any contaminants in the BSEA would be
mobilised as a result of storage of the stormwater or if potential contamination associated
within the stormwater would impact groundwater quality.
Prior to undertaking these studies, consultation with the EPA and DMITRE is recommended to
discuss and reach agreement on the proposed assessment methodology

2)

Ecological assessment of the immediately adjacent Samphire Clay area to the north, west and
south of the BSEA. The assessment would identify if any species protected by the EPBC Act
are located within the project area. This information would form part of the EPBC Act referral to
SEWPaC (if required)

3)

Depending on the outcomes from these studies, consultation with SEWPaC should be
undertaken to determine if the Project is likely to be considered a controlled action under the
EPBC Act. If the Project is considered likely to be a controlled action, consultation with the
development assessment team in DPTI should be undertaken to discuss the major
development approvals pathway.

4)

If required, the EPBC Act referral can then be prepared and submitted to SEWPaC. Once the
referral is submitted SEWPaC has 20 business days to determine if the Project will be a
controlled action and therefore subject to assessment under the EPBC Act.

5)

If the Project is a controlled action, it is recommended that the major development approvals
pathway is followed. If it is not a controlled action, consultation with the DPTI development
assessment and DMITRE is recommended to determine likely Project risks and a suitable
approvals pathway. DMITRE may support the use of Section 49 approvals given the
interaction with the adjacent SX Holding site.
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Figure 6-1 Project Approvals Road Map
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7.

Indicative cost estimate

As identified in Sections 2 to 6, a number of further studies are required to clarify the risks of the
proposed development and to prepare the required documentation for Development Approval. The
identified information requirements and indicative cost estimates are outlined in Table 7-1 below.
The studies and tasks are split into priority groupings. The likely duration and costs of the studies
are indicative only and should be used as a guide only.
It is expected that the required studies and preparation of a development application could be
undertaken within 2 to 6 months, however the timing is highly dependent on the level of information
available from Nyrstar in relation to site contamination and the level of information available from
DMITRE regarding the adjacent SX Holdings site.
Table 7-1 Information Requirements for Environmental and Planning Approvals
Issue

Information Requirement

Likely duration
of studies

Indicative cost (plus
or minus 50%)

Contaminated
Land

This extent of information required could
range from a desk top risk assessment
(where some baseline information is
provided) to a detailed site assessment
and risk assessment (works to be carried
out in general accordance with the
NEPM).

2 months.

$20,000 to $100,000.
The cost would depend
on several factors,
most importantly what
information Nyrstar
have which can fill in
some of the data gaps.

Ecological
Assessment

A review of potential impacts on flora and
fauna is required to determine potential
impacts on Groundwater Dependant
Ecosystems (GDE’s), native vegetation
and other State and National listed
species.

2 months.

$10,000 to $20,000.
Cost is dependent on
interactions of the
Project with GDE’s and
the amount of
vegetation proposed to
be cleared.

Finalise
Stakeholder
Engagement and
Approvals
Strategy, initial
Agency
engagement

Finalise Stakeholder Engagement
Strategy based on preliminary advice
provided in Section 4.
Undertake meetings to gain preliminary
feedback on the Project with the following
agencies to confirm key Project risks and
determine an approvals strategy:
DPTI, the EPA and DMITRE
SEWPaC
DPTI Transport Services Division,
the Central Local Government
Region and Yorke and Mid North
RDA
The Coast Protection Board,
Northern and Yorke NRM and
Nukunu Peoples Council

1-2 month

$10,000 to $20,000.

Priority tasks
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Issue

Information Requirement

Likely duration
of studies

Indicative cost (plus
or minus 50%)

Preparation of
EPBC Act
referral

Preparation of an EPBC Referral based
on groundwater, contaminated land and
ecological assessments

1 month

$10,000

Other environmental studies
Aboriginal
Heritage

A cultural heritage survey is not
considered necessary given the disturbed
nature of the site. Consultation with the
Nukunu People is however recommended
and the development of a Work Area
Agreement may result from consultation.

1-3 months

$5,000 to $15,000.
Cost is dependent on
outcomes of
consultation.

Acid Sulfate Soils

An assessment of the risk of mobilisation
of acid sulphate soils resulting from the
proposed development is required.
Studies may be limited to a desktop
assessment; however intrusive
investigations may be required.

2-3 months.

$5,000 to $20,000
Cost is dependent on
need for field
investigations.

Coastal Hazards

Studies are required to address the risk to
the proposed development from
inundation by tidal water during an
extreme storm event, projected sea level
rise and potential coastal erosion.

1-3 months

$20,000 to $40,000
Cost is dependent on
level of existing
information held by
Nyrstar and / or
Council.

Traffic and
Transportation

Construction of the proposed
development, including an extension of
the levee bank is likely to generate
significant volumes of traffic. A traffic
management plan and route assessment
may be required to ensure safe vehicle
and efficient vehicle movement.

1-2 months.

$5,000 to $20,000
Cost is dependent on
the level of information
and requirements
imposed by Nyrstar
and Council.

Land division

A survey for land division purposes
identifying the lease boundary and the
location of any easements for the
distribution of water.
The preparation of a lease for ongoing
shared use of the site by Council and
Nyrstar.

1 month

$15,000 to $30,000
Cost is dependent on
final layout of water
distribution and the
nature of any lease
arrangement with
Nyrstar.

Pre-lodgement Stakeholder engagement
Community
engagement

One on one meetings with community
groups and sports clubs
One community information drop in
sessions with feedback forms
Project Bulletin

1-3 months

$20,000 to $40,000

Regulatory
agency
engagement

Ongoing meetings with DPTI, the EPA
and DMITRE

1-6 months

$10,000
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Issue

Information Requirement

Likely duration
of studies

Indicative cost (plus
or minus 50%)

Preparation of development application documents
Request for
major project
status (if
required)

A letter requesting major development
status for project.

1 month

$5,000

Development
application

The development application will collate
project description information and the
individual environmental assessments. A
planning assessment would also be
undertaken to assess the project against
the relevant provisions of the Port Pirie
Development Plan.
If the major development approvals
pathway is followed, an initial
development application is required to be
lodged. The government then prepares
assessment guidelines. A second
approvals document is then prepared to
address the guidelines.

2 months from
completion of
environmental
assessments

$30,000 to $100,000
(A development
application fee will also
be payable. This cost
will be dependent on
the assessment
pathway and the total
cost of the Project)

Native vegetation
clearance
application (if
required)

If required, a separate application for
native vegetation clearance would be
prepared.

2 months

$10,000 to $30,000

Assessment of development application
Response to
agency or public
submissions

Preparation of a response document
address issues raised in any
representations made during the public
notification period or by the relevant
assessment agencies

1-3 months

$5,000 to$60,000 (the
cost will depend on the
number of
representations
received and if further
work is required to
address the issues that
are raised)

Liaison with
assessment
authorities

Ongoing communication with the relevant
assessment authorities during the
assessment period

3-12 months

$5,000 to $20,000

Low range
estimate

$190,000

High range
estimate

$545,000

TOTAL
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Introduction and Background

1.0 Introduction and Background
This report is provides a preliminary review of the feasibility of the Port Pirie stormwater
recycling project from a planning/approvals/community engagement perspective.
In simple terms, the Port Pirie stormwater recycling project aims to collect stormwater
runoff from the urban areas of Port Pirie, filter it through the Black Sands
Emplacement Area (BSEA) that is currently part of the Nyrstar smelter site, and then
use the filtered water to irrigate public areas throughout Port Pirie for dust control
and town beautification more generally.
Some of the treated water can also be used in the smeltering process, reducing the
need to treat salty water in the Reverse Osmosis Plant on the Nystar site.
The Dead Horse Creek wetland to the south-east of the BSEA currently collects
stormwater from the urban area, with an overflow pipe feeding into the Port Pirie
River. Some changes to this wetland (e.g. augmentation/enlargement) are likely to
best facilitate this project.
The BSEA is a large rectangular mound of approximately 56ha in area
(approximately 1km by 0.5km). It contains mainly granulated spent slag which is the
main solid waste product form the Nyrstar smelter. This granulated spent slag has a
sand –like consistency. Part of the BSEA is also covered with soil and some
vegetation.
The BSEA is surrounded to the north, west and south by samphire flats. To the east of
the BSEA is the SX Holdings site which contains a range of uses including the
processing of ore from the Radium Hill uranium mine. Some bunding/flood levees
exist in the BSEA including one running parallel to the southern margin of the BSEA.
In providing a preliminary review of the feasibility of the Port Pirie stormwater
recycling project, this report focuses on two key areas – assessment procedure and
community engagement.
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2.0 Assessment Procedure
2.1.

Development Approval

2.1.1. Is “Building Work” Involved?
The first question to ask in determining the most appropriate development
assessment process is what elements of the proposal are defined as “development”
and, therefore, require approval?
Section 4 of the Development Act 1993 defines “development” as follows:
development means—
(a)

building work; or

(b)

a change in the use of land; or...

...(h) an act or activity in relation to land (other than an act or activity that constitutes
the continuation of an existing use of land) declared by regulation to constitute
development, (including development on or under water) but does not include
an act or activity that is excluded by regulation from the ambit of this definition;
(my underlining added)

Section 4 of the Development Act 1993 also defines “building” and “building work”
as follows:
building means a building or structure or a portion of a building or structure
(including any fixtures or fittings which are subject to the provisions of the Building
Code of Australia), whether temporary or permanent, moveable or immovable, and
includes a boat or pontoon permanently moored or fixed to land, or a caravan
permanently fixed to land; (my underlining added)
building work means work or activity in the nature of—
(a) the construction, demolition or removal of a building (including any incidental
excavation or filling of land); or
(b) any other prescribed work or activity,
but does not include any work or activity that is excluded by regulation from the ambit
of this definition; (my underlining added)

If there is any “building work” proposed, then approval will be required. Building
work may include elements of the proposal such as pumping stations, detention
ponds (over a certain size) etc. This can be determined following more detailed
design of the proposed stormwater filtration system.
Schedule 2 of the Development Regulations 2008 lists “Additional acts and activities
constituting development”, including:
5

Any excavating or filling (or excavating and filling)—
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(a) within coastal land, as defined for the purposes of item 1 of Schedule 8; or
(b) within 3 nautical miles seaward of the coast measured from mean high water
mark on the sea shore at spring tide,
which involves the excavating or filling (or excavating and filling) of a volume of
material which exceeds 9 cubic metres in total.

Item 1 of Schedule 8 in the Development Regulations defines “coastal land”,
predominantly by describing what it is not:
1—Development near the coast
Development on coastal land, other than—
(a) development that comprises the construction or alteration of, or addition to, a
farm building; or
(b) development that in the opinion of the relevant authority is of a minor nature and
comprises—
(i)

the alteration of an existing building; or

(ii)

the construction of a building to facilitate the use of an existing building; or

(c) complying development in respect of the relevant Development Plan, other than
if the development is complying development under Schedule 4 clause 2B; or
(d) development within a River Murray Protection Area under the River Murray Act
2003

Given that much of the subject site is located in the “Rural Coastal Zone” under the
Port Pirie Regional Council Development Plan (as discussed later in this report), it is
anticipated that there will be excavation and filling of more than 9 cubic metres
within “coastal land”.
It is worth noting that Schedule 3 of the Development Regulation 2008 lists “acts and
activities which are not development”. These include:
2—Council works
(1)

The construction, reconstruction, alteration, repair or maintenance by a council of—
(a) a road, drain or pipe, other than the construction of a new road, drain or pipe
within 100 metres of the coast, measured from mean high water mark on the
sea shore at spring tide;... (my underlining added)

5—Use of land and buildings
(1)

The use of land and the use of any lawfully-erected building which is ordinarily
regarded as (and is in fact) reasonably incidental to any particular use of the land
and the building, or the land or the building, and which is for the substantial
benefit of the person or persons who, in any capacity, are making use of the land
and the building, or the land or the building. (my underlining added)

8—Inground water valve chamber
The construction of an inground water valve chamber—
(a) that has a total floor area not exceeding 15 square metres and a depth not
exceeding 4 metres; and
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(b) that is designed and constructed with specifications approved by the Minister
responsible for the administration of the Waterworks Act 1932.
10—Dams
The excavation or filling (or excavation and filling) of land for the purposes of a dam,
other than—
(a) where a levee or mound with a finished height greater than 3 metres above the
natural surface of the ground is to be formed; or
(b) where a retaining wall which retains a difference in ground levels exceeding 1
metre is to be used or formed; or
(c) where the dam is in the Hills Face Zone, in a Watercourse Zone, Flood Zone or
Flood Plain delineated by the relevant Development Plan, or in any other zone or
area shown as being subject to flooding or inundation in the relevant
Development Plan; or
(d) where the dam is to have a capacity exceeding 5 megalitres.

Detention ponds associated with the proposed stormwater filtration system may be
considered to be a “dam” that constitutes development if they are 3 metres above
ground level, have a retaining wall greater than 1m in height or have a capacity
exceeding 5 megalitres. It may also be considered that the filtration system itself
within the BSEA constitutes a “dam”.
Where a water resource is prescribed, the Natural Resources Management Act 2004
requires that a water allocation plan is prepared by the relevant Natural Resources
Management Board (NRM Board). Port Pirie is not located within a “Prescribed
Water Resources Area”, a “Prescribed Wells Area, a “Prescribed Surface Water Area,
nor as a place with a “Notice of Intent to Prescribe”. Therefore, the proposed
stormwater filtration system is a not a “water affecting activity” that requires
approval from the NRM Board.
Again, if there is any “building work” proposed that is not exempted as part of
Schedule 3 as quoted above, then Development Approval will be required.

2.1.2. Is There a Change in Land Use?
The Nyrstar smelter is a form of “industry” or possibly “special industry”, defined in
Schedule 1 of Development Regulations 2008 as follows:
industry means the carrying on, in the course of a trade or business, of any process
(other than a process in the course of farming or mining) for, or incidental to—
(a) the making of any article, ship or vessel, or of part of any article, ship or vessel; or
(b) the altering, repairing, ornamenting, finishing, assembling, cleaning, washing,
packing, bottling, canning or adapting for sale, or the breaking up or demolition,
of any article, ship or vessel; or
(c) the getting, dressing or treatment of materials (and industrial will be construed
accordingly); (my underlining added)
special industry means an industry where the processes carried on, the methods of
manufacture adopted or the particular materials or goods used, produced or stored,
are likely—

4

Port Pirie Stormwater Recycling Project

5

Preliminary Planning Report on Project Feasibility
Assessment Procedure

(a) to cause or create dust, fumes, vapours, smells or gases; or
(b) to discharge foul liquid or blood or other substance or impurities liable to become foul,
and thereby—
(c) to endanger, injure or detrimentally affect the life, health or property of any person
(other than any person employed or engaged in the industry); or
(d) to produce conditions which are, or may become, offensive or repugnant to the
occupiers or users of land in the locality of or within the vicinity of the locality of the land
on which (whether wholly or partly) the industry is conducted; 9my underlining added)

The Black Sands Emplacement Area (BSEA) is part of the overall Nyrstar site where
the waste from the smelting process, the black sands, is stored. Schedule 1 of the
Development Regulations 2008 defines “waste” as follows:
waste means waste within the meaning of the Environment Protection Act 1993;

Section 3 of the Environment Protection Act 1993 defines “waste” as follows:
waste means—
(a) any discarded, rejected, abandoned, unwanted or surplus matter, whether or not
intended for sale or for recycling, reprocessing, recovery or purification by a
separate operation from that which produced the matter; or
(b) anything declared by regulation (after consultation under section 5A) or by an
environment protection policy to be waste,
whether of value or not; (my underlining added)

In this context, I define the existing use of the BSEA as being “waste storage in
association with industry (smelting)”. Alternatively, it may be described more
generally as part of the existing “industry (smelting)” or “special industry (smelting)”.
The question that follows this existing land use description is “does the use of the BSEA
for stormwater filtration constitute a change in the use of the land (the BSEA)”?
In certain circumstances, a new activity may be undertaken on land without that
amounting to a change in use. This result would occur where the activity is
reasonably incidental to the existing use of the land. Were a use is ancillary and
subordinate to an approved use, there generally will not be a change in the use of
the land, as dictated by Development Regulation 3(2).
While the proposed stormwater filtration system may be subordinate to the primary
function of the BSEA, it may be a step too far to state that it is “ancillary” or
“reasonably incidental” - providing necessary support to the primary activities or
operation of an organisation, system, etc. If the filtered water was only being used
within the Nyrstar site then perhaps it could be described as ancillary, but some of
the water will be used by the Council throughout Port Pirie and not in direct
association with the Nyrstar facility. On this basis, I anticipate that the proposed
stormwater filtration system constitutes a change in land use or at least an additional
land use that lawfully existing use.
The proposed stormwater filtration is not specifically identified as a defined land use
in Schedule 1 of the Development Regulation 2008. Depending upon the nature of
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the Port Pirie District Council’s involvement in the project, it may satisfy the definition
of a “public service depot”, defined as follows:
public service depot means land used for storage and operations connected with the
provision of public services (including gas, electricity, water supply, sewerage,
drainage, road works or telecommunication services) by a body responsible for the
provision of those services; (my underlining added)

If not a public service depot, then it may be given a specific land use description for
the purposes of development approval, such as “stormwater filtration system within
the existing waste storage area associated with the existing industry/special industry
(smelting)”. Alternatively, it may be described as “stormwater filtration system within
the existing industry/special industry (smelting)”.

2.1.3. Development Assessment Process Options
There are three main options for assessment of such a Development Application:
Section 32 –

A Development Application assessed by the City of Port Pirie.
Depending upon the nature of the development, this is likely to be
subject to the Category 3 notification process (given that it is unlikely to
be identified as being subject to the Category 1 or 2 notification
process), whereby public notice must be given by Council, anyone can
object to the proposal and they have third party right of appeal if it is
granted approval. If Council considers that it has a conflict of interest in
assessing the Development Application, it can request that the
Development Assessment Commission (DAC) of the State Government
determines the application.

Section 46 –

A Major Development Application assessed by the Minister for
Planning with assistance from DAC (up to the Minister to declare). This
will require reporting to accompany the application, of varying levels
of detail to be determined by DAC:
• An Environmental Impact Statement (EIS) – required for the most
complex proposals, where there is a wide range of issues to be
investigated in depth.
• A Public Environmental Report (PER) – sometimes referred to as a
targeted EIS, required where the issues surrounding the proposal
need investigation in depth but are narrower in scope and
relatively well known.
• A Development Report (DR) – the least complex level of
assessment, which relies principally on existing information.
The community is given opportunity to comment on such an
application, but does not have a right of appeal.

Section 49 -

Development Application assessed by Minister for Planning with
assistance from DAC (there is limited public engagement for
development over $4 million, with no rights of appeal for objectors) –
requires sponsorship of the Development Application by a State
Government Agency.
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The pros and cons of each assessment pathway are considered in the following table:

Section 32

Pros

Cons

DAC is the determining authority
(given Council’s conflict of interest),
largely removing politics from the
assessment process. DAC may be of
the opinion that Council’s
Development Assessment Panel
(DAP) is sufficiently independent to
determine the application.

Likely to require Category 3 public
notification – any objectors have
rights of appeal in the ERD Court.

Applicant has a right of appeal
against any refusal in the ERD Court.
Level of documentation required may
not be as onerous as, say, an EIS.
Section 46

Minister is the determining authority,
introducing a degree of politics to
decision making.

Minister is the determining authority,
introducing a degree of politics to
decision making.

No appeal rights for objectors against
any approval.

Applicant does not have a right of
appeal against any refusal.
Level of documentation required can
be quite onerous if an EIS is required.

Section 49

Minister is the determining authority,
introducing a degree of politics to
decision making.

Minister is the determining authority,
introducing a degree of politics to
decision making.

Relatively limited community
consultation process for development
over $4 million – and no appeal rights
for objectors against any approval.

Applicant does not have a right of
appeal against any refusal.

Level of documentation required may
not be as onerous as, say, an EIS.

As discussed later in this report, there may be efficiencies in the assessment process to
using Section 46 if the EPBC Act is triggered. Significantly, objectors do not have a
right of appeal with this assessment process. On this basis, it is anticipated that this is
the most appropriate assessment pathway.
If not, then a Section 49 process is perhaps the next best option provided that a State
Government Agency is willing to ‘support/endorse’ the proposal (i.e. proposes this
development for the purposes of public infrastructure). Again, objectors do not have
a right of appeal with this assessment process.
If a Government Agency is not prepared to ‘support/endorse’ the proposal for the
purposes of Section 49, then a Section 32 assessment process with DAC being
requested to be the relevant authority is likely to be the next most appropriate option.
Finally, a Section 32 process with Council’s DAP as the assessing body is also an option.
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2.1.4. The Major Development Assessment Process - Section 46 of the
Development Act 1993
Having established that the Section 42 major development assessment process is
likely to be the most appropriate assessment process for this proposal, some of the
key elements of this assessment process are listed below.
The Minister for Urban Development and Planning can declare a proposed
development a major development if it is of major economic, social or
environmental importance, and such a declaration is necessary for proper
assessment to occur. The key steps in this assessment process are as follows:
Stage 1 – Referral to the Development Assessment Commission
Once a proposal has been declared a major development by the Minister and a
formal development application received, it is referred to the Development
Assessment Commission (DAC). The DAC will determine what level of assessment is
required and issue formal guidelines.
There are three possible levels of assessment:
1. An Environmental Impact Statement (EIS)
2. A Public Environmental Report (PER)
3. A Development Report (DR)
Stage 2 – Detailed assessment documents released
Once the necessary assessment document is completed by the proponent, the
document is released for public or agency comment for three to six weeks. The
document is made available at the relevant local council and on the listing of major
developments proposals.
Stage 3 – Responding to public comment
After the public comment period, the proponent is required to respond to any public
or agency comments. This completed response document is released for public
information and is made available at the relevant local council and on the listing of
major developments proposals.
Stage 4 – Assessing the proposal
The Minister will consider the proposal and detail in an assessment report. The
completed report is made available at the relevant local council and the listing of
major developments proposals.
Stage 5 – Decision
The Governor will make a decision on the final proposal having regard to the
assessment report and other documentation. This will be notified:
•
•
•

In the Government Gazette.
By listing on this site under current major developments proposals.
To the local media.
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2.1.5. The Impact of the Existing Development Plan on Assessment Procedure
The site of the BSEA is currently zoned part “Industry” on the eastern portion and part
“Rural Coastal” on the western portion under the Port Pirie Regional Council
Development Plan (Consolidated 10 January 2013). The land zoned Industry is also
located within the Pasminco Metals Policy Area 15 of the Industry Zone.
Principle of Development Control 11 in the Industry Zone states that:
11

The following kinds of development are non-complying in the Industry Zone:
(a) the use of land for industrial purposes within the 50 metre buffer area around
the gas metre station shown on Fig In2/1 other than for landscaping or access
ancillary to that use or in association with the control and distribution of
natural gas; and
(b) development within the 20 metre buffer area either side of the 132kV
transmission line shown on Fig In2/2 other than for access ancillary to that use
or in association with the control and distribution of electricity; and
(c) the erection, construction, conversion, alteration of or addition to a building
for the following uses or a change in the use of land to the following uses:
Amusement machine centre
Community centre
Consulting room
Dwelling
Educational establishment, except where located on the same allotment and
ancillary and in association with industrial development
Horticulture
Hospital
Hotel
Motel
Nursing Home
Office, except where located on the same allotment and ancillary and in
association with industrial or port related development, including customs
operations
Pre-school
Place of worship
Shop or group of shops with a gross leasable area greater than 80 square metres
within Ports
Policy Area 23, or a gross leasable area greater than 450 square metres elsewhere
in the zone
Tourist accommodation
Waste reception, treatment, storage or disposal (my underlining added)

While “waste reception, treatment, storage or disposal” is highlighted in the list of noncomplying development above, it is not considered that stormwater is “waste” in this
context. On this basis, the proposed stormwater recycling proposal is not a form of
non-complying development in the Industry Zone. It is also not expressly listed as a
complying form of development in the Zone. Therefore, it would be subject to the onmerit assessment process is lodged as a Section 32 Development Application.
Principle of Development Control 29 in the Rural Coastal Zone states that:
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29 (i) Except within that part of the Rural Coastal Zone shown as the Industry Buffer Policy
Area 20 on Map PtPi/53 the following kinds of development, including:
(a) the erection, construction, conversion, alteration of or addition to, a building
for the following uses; or
(b) a change in the use of land to the following uses,
are non-complying in the Rural Coastal Zone:
Division of Land, except where there is no increase in the number of allotments
due to the division
Shop
Dwelling
Fuel Depot
Industry
Intensive Animal Keeping
Junk Yard
Landfill
Road Transport Terminal
Service Trade Premises
Stock Slaughter Works
Store
Warehouse
Waste Disposal Depot
Waste Transfer Depot (my underlining added)

Again, it is not considered that the proposed development involves “landfill”, a
“waste disposal depot” or “waste transfer station” as identified in the list of noncomplying development above. Therefore, the proposed stormwater recycling
proposal is not a form of non-complying development in the Rural Coastal Zone. It is
also not expressly listed as a complying form of development in the Zone.
Therefore, the proposed development would be subject to the on-merit assessment
process is lodged as a Section 32 Development Application.
Schedule 9 of the Development Regulations 2008 does not list this form of
development as being subject to the Category 1 or Category 2 public notification
process. Therefore, it would be subject to the Category 3 notification process. This is
discussed in greater detail in section 3 of this report.

2.2.

Environment Protection and Biodiversity Conservation Act 1999

The Environment Protection and Biodiversity Conservation Act 1999 (the EPBC Act)
provides a legal framework to protect and manage nationally and internationally
important flora, fauna, ecological communities and world/national heritage places.
Under the EPBC Act, actions that have, or are likely to have, a significant impact on
a matter of national environmental significance require approval from the Australian
Government Minister for Sustainability, Environment, Water, Population and
Communities (the minister). The Minister will decide whether assessment and
approval is required under the EPBC Act.
The eight matters of national environmental significance protected under the EPBC
Act are:
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•

world heritage properties

•

national heritage places

•

wetlands of international importance (listed under the Ramsar Convention)

•

listed threatened species and ecological communities

•

migratory species protected under international agreements

•

Commonwealth marine areas

•

the Great Barrier Reef Marine Park

•

nuclear actions (including uranium mines)

Other matters that are protected under the EPBC Act are:
•

The environment, where actions proposed are on, or will affect
Commonwealth land and the environment.

•

The environment, where Commonwealth agencies are proposing to take an
action.

It should be noted that nuclear actions are:
•

establishing or significantly modifying a nuclear installation

•

transporting spent nuclear fuel or radioactive waste products arising from
reprocessing

•

establishing or significantly modifying a facility for storing radioactive waste
products arising from reprocessing

•

mining or milling uranium ores, excluding operations for recovering mineral
sands or rare earths

•

establishing or significantly modifying a large-scale disposal facility for
radioactive waste. A decision about whether a disposal facility is large scale
will depend on factors including:
-

the activity of the radioisotopes to be disposed of the half-life of the material

-

the form of the radioisotopes

-

the quantity of isotopes handled

•

decommissioning or rehabilitating any facility or area in which an activity
described above has been undertaken

•

any other type of action set out in the EPBC Regulations.

Investigations are necessary to determine whether any “listed threatened species
and ecological communities”, “migratory species” are likely to be impacted, or
whether the proposal will “significantly modify a large-scale disposal facility for
radioactive waste” on the adjoining land controlled by the Department of
Manufacturing, Innovation, Trade, Resources and Energy (DMITRE).
The EPBC Act establishes a ‘self assessment’ process to determine this in the first
instance. If such impact is found likely to occur, then there is an existing bilateral
agreement between the Commonwealth of Australia and the State of South
Australia allows the Australian Government Minister for the Environment, Heritage
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and the Arts to rely on specified environmental impact assessment processes of the
State of South Australia in assessing actions under the Environment Protection and
Biodiversity Conservation Act 1999. In other words, this bilateral agreement gives the
State Government the power to undertake environmental assessments and/or
approvals for as part of the Section 46 Major Development Application process. This
is designed to create some efficiencies in the assessment process.

2.3.

EPA License on the NYRSTAR Site

The Environment Protection Authority of South Australia (EPA) has granted a licence
to Nyrstar Port Pirie Pty Ltd which is dated 1 July 2008 and expires on 30 June 2018.
There are some significant conditions associated with this license that have
ramifications for this project. For example, condition 25 states:
25

SIGNIFICANT CHANGE TO PROCESS EMISSIONS OR WASTE
The Licensee must not undertake any significant changes to operating processes at
the Premises that:
1.

Has the potential to increase emissions, or alter the nature, of pollutants or waste
currently generated by or from the activity; or

2.

Has the potential to increase the risk of environmental harm; or

3.

Would relocate the point of discharge of pollution or waste at the Premises

Unless the Licensee has:
3.1 made application to the Authority to enable an assessment of the likely
environmental impacts of the proposed changes; and
3.2 received written approval from the Authority enabling the proposed change to
proceed.
NOTE
A.

The Authority may during the term of this licence impose or vary the conditions of
this authorisation upon approval of an application made in accordance with this
condition.

B.

The requirements of this condition do not refer to changes to process techniques,
production methods or sourcing of established materials used in the Licensee’s
operations, where the Licensee’s risk assessment shows no additional or altered
emissions to air or water. (my underlining added)

This condition appears to not necessarily be an impediment to the proposed
development provided that the EPA is in agreement that it will “not increase the risk
of environmental harm”. Early discussions with the EPA regarding any potential
constraints imposed by the existing license and associated processes for approval
against the licence will be important.
It is understood that satisfaction of conditions under the EPA license may be
separate to any development assessment process previously discussed in this report.
For example, it may be that that much of the proposal is found to not require
development approval. However, there is still an obligation to confirm with the EPA
that the conditions of the existing license have been adhered to.
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2.4.

General Planning Issues

Some of the key planning issues that will need to be addressed in the documentation
supporting the application include:
•

The potential for tidal inundation of the BSEA.

•

The potential for ‘leakage’ onto adjoining land.

•

Land tenure – will any new lease arrangements be required over the land for a
period of 6 years or more that could constitute land division (another form of
development requiring approval)?

•

Noise impact associated with water pumping.

•

Contamination/pollution and maintenance of the BSEA.
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Process

3.0 Community Engagement Process
3.1.

Statutory Obligations for Community Engagement

The various Development Approval pathways identified in Section 2.1.3 of this report
have different statutory consultation processes. These are as follows:
Section 32 –

Development Application assessed by the State Government’s
Development Assessment Commission or the Council’s Development
Assessment Panel. Likely to be subject to the Category 3 notification
process, whereby public notice must be given by DAC or Council
(adjoining landowners and occupiers are directly notified and a small
notice appears in the newspaper), anyone can object to the proposal
over a 10 business day period, and they can give a verbal
representation before the DAC or DAP when the Application is being
determined. Objectors also have third party right of appeal to the ERD
Court if the proposal is granted approval. The application would also be
referred to agencies such as the EPA for comment (they may or may not
have powers of direction depending upon the detail of the
development).

Section 46 –

A Major Development Application assessed by the Minister for Planning
with assistance from DAC. If an EIS or PER is required, then the proposal is
advertised in the local newspaper and anyone has 30 business days to
lodge a written objection. They can also give a verbal representation at
a public meeting on the matter. If a DR is required, then the proposal is
advertised in the local newspaper and anyone has 15 business days to
lodge a written objection. Objectors have no rights of appeal against
Ministerial approval. The application would also be referred to agencies
such as the EPA for comment (they may or may not have powers of
direction depending upon the detail of the development).

Section 49 -

State Agency supported/endorsed Development Application
assessed by Minister for Planning with assistance from DAC. If the
estimated cost of construction works exceed $4 Million, then the
proposal is advertised in the local newspaper and anyone has 15
business days to lodge a written objection. They can also give a
verbal representation to DAC on the matter. Objectors have no rights
of appeal against Ministerial approval. The application would also be
referred to agencies such as the EPA for comment (they may or may
not have powers of direction depending upon the detail of the
development).

3.2.

Community Engagement Beyond the Statutory Requirements

Community engagement is a planned process of working with identified groups of
people that are connected by geographic location, special interest or affiliation.

Port Pirie Stormwater Recycling Project
Preliminary Planning Report on Project Feasibility
Community Engagement

Process

Carefully planned community engagement beyond the statutory consultation
processes associated with development assessment provides opportunity to ‘get on
the front foot’ – speaking with those people who have an interest, explaining what
the proposal involves and resolving any concerns in a collaborative and
constructive way.
It comes with risk – some people may never be convinced of the merits and
manageable impacts of a particular proposal. However, these risks can be
minimised though a carefully planned engagement process. Furthermore, effective
community engagement enhances projects outcomes, often prompting smarter
ways of achieving the objectives of all stakeholders.
The URPS approach to community engagement is underpinned by the establishment
of mutual respect and trust, as well as being clear about what can and cannot be
influenced - we understand the need to manage expectations in order to best
facilitate mutually acceptable outcomes. This approach is particularly important
where 'buy-in' to a project is required from key stakeholders and/or the wider
community.
It is important to establish some objectives when creating any community
engagement strategy. For this project, I propose that these objectives are:
to inform the key stakeholders (local residents, neighbouring land owners,
government agencies) as a means of generating support for, and potentially
refining some of the detail of, the proposed stormwater filtration system
For this project, we anticipate that a community engagement process which
involves the following elements above and beyond statutory consultation processes
would be most appropriate:
•

Information Campaign
-

Media release for local media

-

‘Advertorial’ in the local press

-

Static display regarding the project in Port Pirie

-

Information brochure, together with contact details where more
information is available

•

One-on-meetings with adjoining land owners e.g. DMITRE.

•

One-on-one meetings with key Government agencies e.g. DPTI, EPA

3.3.

Government Agency Engagement

Whichever development assessment process is ultimately used (Section 32, 46 or 49),
there will be formal referrals of the Development Application to a number of relevant
agencies, likely to include the EPA, DMITRE, DEWNR (Coast Protection Branch) etc.
These agencies will have either powers to simply comment, or powers of direction
depending upon the specific detail of the application.
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Process

It is desirable to approach these agencies at an early stage in the project to discuss
any potential issues and the nature of information they require in order to ensure that
the proposal is as robust as possible and to expedite the assessment process once
the application is lodged.

3.4.

State Government Elections

South Australian elections will take place in March 2014. This has the following
implications for this project:
•

The existing government will be eager to make positive announcements prior to
the election. However, the government will also go into ‘care-taker’ mode
(understood to be approximately 2-3 months out from the election), when it
cannot make significant decisions on controversial matters.

•

Port Pirie sits within the state electoral district of Frome, which has been held by
independent member Geoff Brock since 2009 (it was held by the Liberal Party
for some 15 years prior to that).
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Technical Memo - Port Pirie Groundwater Supply Feasibility
Assessment
1

Introduction and Background

BlueSphere Environmental Pty Ltd (BlueSphere) has been commissioned by the Port Pirie Regional
Council (the Council) to undertake a broad level feasibility assessment of supplying water for irrigation
(parks and gardens) to the Port Pirie township to offset reliance on the Morgan-Whyalla pipeline.
BlueSphere’s 2012 report titled Preliminary Assessment of Water Supply/Management Options for
Port Pirie included a broad recommendation to pursue groundwater as a supply option to a more
detailed feasibility assessment stage. Two areas were initially identified; to the north-east of Port Pirie
township in the foothills of the Mt Lofty Ranges (Northeast Foothills) and in the vicinity of the Port Pirie
airport (South of Port Pirie Township). Based on a subsequent broad scale review, BlueSphere
concluded that the most prospective area was the Northeast Foothills.
This technical memo presents the broad level feasibility assessment for a groundwater supply located
in the Northeast Foothills. Data gaps are also identified and estimated costs for a recommended
scope of work to fill the data gaps are provided.
This is one of a several water supply options being assessed, which will be subject to subsequent
cost benefit analysis to select the preferred option(s).
2

Site Setting

2.1

Location and Existing Infrastructure

The Northeast Foothills area is located in the Nelshaby/Napperby region approximately 12 km to the
east-northeast of Port Pirie as shown on Figure F1. The area is predominantly used for agricultural
purposes.
Council has identified a number of land parcels in the Northeast area that are owned by the Crown or
are under the care and control of the Council (Areas 1 to 9, refer Figure F2). BlueSphere inspected
each of the potential sites apart from Area 2 on March 26, 2013 to assess access, size, proximity to
infrastructure and potential sources of contamination. Area 2 could not be viewed due to access
constraints.
The Northeast Foothills area is well serviced by roads and overhead power lines follow the alignment
of most major roads throughout the region, although a review of satellite images from 2004 indicates
that Area 2 is located up to 3 km from the closest power supply and approximately 1.2 km from the
closest road. There is an existing water pipeline between Nelshaby and Port Pirie and between
Napperby and Port Pirie (refer Figure F3). These pipelines or the existing pipeline easements could
potentially be used to convey water to the Council’s parks and gardens irrigation system. SKM is
separately assessing the suitability of the pipelines and easements for water conveyance purposes.
2.2

Groundwater Resources

BlueSphere reviewed yield, water quality and water level data as well as lithological logs and well
completion details for 47 wells registered on the Water Connect South Australian groundwater
database within the Northeast Foothills area (Figure 1). It should be noted that not all the 47 wells
each had data on yield, water quality and water level.
Key technical references relating to the geology and hydrogeology of the Port Pire region were also
reviewed to formulate a conceptual hydrogeological model and to identify key hydrogeological units in
the Northeast Foothills area.
2.2.1 Aquifers
The Northeast Foothills area is underlain by up to 150 m of unconsolidated Quaternary and Tertiary
sediments abutting basement rocks of the Mt Lofty – Flinders Ranges. These sediments include
multiple sand, gravel, silt and clay layers and groundwater in these units is collectively identified
herein as the Tertiary/Quaternary Aquifer. The sediments overly bedrock of the Nelshaby
Sandstone/Adelaidean Formations and groundwater in these units has collectively been called the
Bedrock Aquifer. The thickness of the Quaternary and Tertiary sediments decreases to the east
towards the Mt Lofty-Flinders ranges where the Nelshaby Sandstone/Adelaidean Formations outcrop.
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Table 1 presents a statistical summary of water quality (TDS), well yield and water level data for the
Tertiary/Quaternary and Bedrock aquifers. The summary is based on information for 25 wells
identified in the Water Connect South Australian groundwater database search and geological
information provided in Martin et al, (1998).
Table 1 – Statistical Summary of Groundwater Data

Total Dissolved Solids
(mg/L)

No. of obs.

Max

Min

Geometric
Mean

No. of obs.

Max

Min

Geometric
Mean

No. of obs.

Min

Max

Assumed
Hydrogeological
Unit

Standing Water Level
(mbgl)

1

Yield (L/s)

Tertiary and
Quaternary
Sediments
(0-50 mbgl)

8

1,257

181

421

4

7.58

0.38

1.6

6

0.3

37.2

Tertiary and
Quaternary
Sediments
(50-150 mbgl)

3

7,141

1,934

3,309

1

0.5

-

ID

2

above
ground
level

21.0

240

1,642

7

7.5

0.5

2.1

10

3.65

84.9

Bedrock
(150+ mbgl)

12 9,148

2

Notes:
1

Yields obtained from the groundwater database are likely based on drillers estimates made during development
(typically airlifting) and may not be an accurate reflection of a wells long term sustainable yield.

2

SWLs reported in the groundwater database may be affected by pumping of the gauged well or adjoining wells and may
not be representative of the regional SWL
bgl – below ground level
ID – Insufficient Data

A summary of yield, water quality and groundwater level data is provided in the following sections.
2.2.2 Yield
Martin et al. (1998) describes yields from the Tertiary/Quaternary Aquifer in the Pirie-Torrens Basin as
varying widely, typically between 0.6 and 2 L/sec, with maximum yields of up to 22 L/sec, but notes
limited areal extents of aquifers in the Quaternary sediments. Anecdotal information provided by a
local driller suggests that good quality and moderately high yielding aquifers (3 L/s) exist at the
interface of the Tertiary/Quaternary and Bedrock aquifers. Faults mapped in basement rocks of the Mt
Lofty – Flinders Ranges may provide zones of higher yield, however these structures have not been
mapped at a scale that allows an accurate determination of their location for targeted drilling.
Based on the data presented in Table 1 a groundwater well installed in the Tertiary/Quaternary or
Bedrock aquifers in the Northeast Foothills area is most likely to have a yield between approximately
1.5 and 2 L/s, with the upper end of this yield range more typical of the Bedrock Aquifer. However, it
should be noted that there is a considerable yield range from around 0.4 L/s to 7.6 L/s. Wells in the
Bedrock Aquifer (150+ mbgl) have a geometric mean yield of 0.5 L/s higher than wells in the shallow
Tertiary/Quaternary Aquifer (0-50 mbgl). The geometric mean yield for Bedrock Aquifer wells deeper
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than 170 mbgl with yield information (refer Table T1), is 2.7 L/s, which is 1.1 L/s higher than the
geometric mean yield for the shallow Tertiary/Quaternary Aquifer.
2.2.3 Water Quality
Martin et al. (1998) describes the TDS of the Tertiary/Quaternary Aquifer in the Pirie-Torrens Basin as
increasing from less than 1,000 mg/L near the foothills of the Flinders Ranges (groundwater recharge
area) to more than 40,000 mg/L near the Spencer Gulf. It would be expected that the TDS of the
Bedrock Aquifer would follow the same increasing trend. This general increase in TDS concentration
along the groundwater flow path is due the natural dissolution of minerals in the aquifer matrix
sediments and rocks. Figure 4 shows water quality (as TDS) for 23 wells across the Northeast
Foothills area. This figure indicates that although TDS concentrations are spatially variable, there is
an apparent general trend of increasing TDS from east to west as expected.
Table 1 shows that the shallow Tertiary/Quaternary Aquifer has better water quality than the Bedrock
Aquifer with a geometric mean TDS concentration of around 1,200 mg/L lower than that of the
Bedrock Aquifer wells. The higher Bedrock Aquifer TDS is considered due to the longer groundwater
residence time in the Bedrock Aquifer and the different geochemistry of the bedrock matrix.
The maximum TDS for the shallow Tertiary/Quaternary Aquifer wells (<50 mbgl) is1,257 mg/L (6531819) whilst the maximum Bedrock Aquifer TDS concentration is 9,148 mg/L (6531-846). Five Bedrock
Aquifer wells (6531-822, 6531-823, 6531-810, 6531-804 and 6531-846) have a TDS concentration
above 2,000 mg/L. The geometric mean TDS concentration for wells inferred to be screened in the
deeper Tertiary/Quaternary Aquifer is 3,309 mg/L, with a maximum TDS concentration of 7,141 mg/L
(6531-811).
There is no available information on other water quality parameters such as nutrients (nitrate and
ammonia), hydrocarbons or microbiological species.
2.2.4 Groundwater Levels
Standing water levels (SWLs) in the Tertiary/Quaternary Aquifer range from 37.2 mbgl to flowing
artesian wells. Martin et al. (1998) presents potentiometric elevations for several wells screened in the
Tertiary/Quaternary Aquifer within the Northeast Foothills and surrounding area. Based on these
elevations, there is a downwards gradient in the east at the foothills of the Mt Lofty Ranges indicating
a groundwater recharge area. An upwards gradient occurs further west, indicating potential for
groundwater to move from the deep to shallow Tertiary/Quaternary aquifers, retarding infiltration of
surface water and likely occurrence of groundwater discharge to surface near/at Spencer Gulf.
SWLs in the Bedrock Aquifer range from 84.9 mbgl to just below ground level. The groundwater level
in one bedrock well (6531-802) overlain by approximately 150 m of overburden sediments was
reported at 3.65 mbgl, suggesting the Bedrock Aquifer is likely to be confined at this location, although
well construction details would be required to confirm this.
2.2.5 Summary
Groundwater in the Northeast Foothills area occurs in the Tertiary/Quaternary sediments
(Tertiary/Quaternary Aquifer) and basement rocks of the Mt Lofty – Flinders Ranges (Bedrock
Aquifer).
Groundwater in the Bedrock Aquifer is expected to be recharged by infiltration of surface water and
rainwater where bedrock outcrops and transmitted via structures in the basement rocks. Groundwater
flow is generally in a westerly direction towards Spencer Gulf.
The Tertiary/Quaternary Aquifer is primarily recharged through vertical infiltration of rainfall as well as
possible lateral leakage across the Tertiary/Quaternary sediment and basement rock contact at the
foothills of the Mt Lofty Ranges and upward leakage flow from the underlying Bedrock Aquifer.
Groundwater is transmitted via preferential pathways in the aquifer matrix and flows in a generally
westerly direction before discharging to Spencer Gulf or other low lying areas in the Port Pirie region.
Information from registered groundwater wells and publicly available reports suggests that the
Bedrock Aquifer typically has better yield prospect while the Tertiary/Quaternary aquifer generally
contains better groundwater quality.
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2.3

Groundwater Users

Table 2 provides a summary of registered groundwater wells and their uses within an approximate
1 km radius of each of the Areas 1 to 9. Due to their close proximity, Areas 6, 7 and 8 and Areas 4
and 9 have been grouped together for the purposes of this summary. Figures 5 to 7 show the
locations of the registered wells.
Table 2 : Existing Wells in 1 km Radius of Area 1 to 9

Area

Domestic
&
Domestic/
Stock

Stock

Irrigation

Observation

Not
Known

Total

Area 1

0

0

1

1

2

4

Area 2

0

0

0

0

0

0

Area 3

0

0

0

0

0

0

0

1

2

0

8

11

0

0

1

0

0

1

2

0

3

5

8

18

Area 4
Area 9
Area 5
Area 6
Area 7
Area 8

3

Feasibility Assessment

3.1

Assessment Criteria

The following key criteria have been considered as part of the feasibility assessment.
•

Location – Only land owned by the Crown or under the care and control of the Council has been
considered for locating supply wells. Supply wells should be located a suitable distance away
from potential sources of contamination to avoid impact to the water supply.
•
Aquifer yield and water quality - A key criteria of this feasibility assessment is to obtain
groundwater of sufficient yield and quality for its intended purpose of irrigating parks and gardens
in the City of Port Pirie. BlueSphere (2012) provides a target TDS of below 1,885 mg/L in order to
directly irrigate Council parks and gardens and a long term sustainable yield of 425 ML/year
(approximately 13.5 L/s) or greater in order to meet Council alternative water source targets.
•
Land Access and Infrastructure – Accessible land of sufficient size will be required for
construction and on-going maintenance of supply wells and ancillary headwork infrastructure.
Roads for access, water conveyance pipelines and power will be required as part of any
groundwater supply option.
•
Well Interference – A well should ideally be situated to avoid or minimise impacts upon other
groundwater users including supply wells and groundwater dependent ecosystems.
It should also be noted that the following investigations are currently being undertaken to inform
further aspects of a potential groundwater supply option.
1)

Planning & Permitting - SKM is investigating planning and permitting requirements for
groundwater well installation and groundwater extraction and to identify issues that may
constrain the development of a groundwater supply option. A report summarising these findings,
along with identified data gaps and costs for future aspects of work will be issued separate to this
memo.
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2)

3.2

Pipeline and Water Transportation - SKM is investigating the feasibility and costs associated
with using the existing pipelines from Nelshaby and Napperby to Port Pirie to convey
groundwater, along with constructing a new pipeline should the existing pipeline not be suitable
or permissible for use. An inspection and assessment of these pipelines was undertaken by SKM
on March 26, 2013. A report summarising the findings of this assessment, along with identified
data gaps and costs for future aspects of work will be issued separate to this memo.
Location

Figure F2 shows the land parcels identified by Council as potentially being available to locate
groundwater supply well/s. The following land parcels/areas of land parcels are not considered
suitable for a groundwater supply:
•

Area 1 – A small cemetery is located in the centre of this area and there is potential for
contamination of the underlying aquifer(s). Groundwater supply well/s should be located in
consideration of relevant guidelines/standards/regulations or appropriate buffers determined from
analytical/numerical drawdown modelling.
•
Area 4 – The larger piece of land located west of the residential area in Area 4 is understood to
have a small sewage treatment facility present in the south-western corner. Due to the potential
for contamination to underlying aquifer(s), groundwater supply well/s should be located in
consideration of relevant guidelines/standards/regulations or appropriate buffers determined from
analytical/numerical drawdown modelling.
•
Area 7 - A former landfill is located on the western side of Area 7 and there is potential for
contamination to the underlying aquifer(s). This area has been excluded from further
assessment. Further, should a groundwater supply be deemed feasible on Area 8, directly to the
south, wells should be located in consideration of relevant guidelines/standards/regulations or
appropriate buffers determined from analytical/numerical drawdown modelling.
Whilst a brief inspection of each area and its surrounds (apart from Area 2) for potential contamination
sources was conducted by BlueSphere on 26 March 2013, further detailed assessment of previous or
current potential contaminating activities would need to be undertaken to identify other possible
contamination sources. Further, discussions with Council would need to be conducted to confirm land
availability.
3.3

Aquifer Yield and Water Quality

3.3.1 Yield
The maximum yield obtained from wells targeting the Tertiary/Quaternary Aquifer within the study
area (7.58 L/s) is approximately half that of the target yield of 13.5 L/s. While wells with good quality
water have been completed targeting the Tertiary/Quaternary Aquifer, the thickness, continuity and
connectivity of permeable and productive sand and gravel units in this aquifer is not known. Martin et
al. (1998) indicates permeable units may be limited in extent, particularly in the Quaternary sediments.
While reported short term yields from these wells may be relatively high, long term sustainable yields
are unknown and may be lower. There is the potential that permeable units of the Tertiary/Quaternary
Aquifer will be depleted rapidly if there is not sufficient connectivity to other permeable units and/or
recharge rates are not sufficient to meet demand.
Wells completed targeting the Bedrock Aquifer are considered more likely to provide a higher yield
with the geometric mean yield for wells greater than 170 mbgl being approximately 1.1 L/s higher than
the geometric mean yield for the shallow Tertiary/Quaternary Aquifer.
Figure F4 indicates that 4 of the 5 the highest yielding wells are completed in the Bedrock Aquifer
with 2 of these wells 6531-802 (7.5 L/s) and 6531-805 (6.32 L/s) located approximately 1.6 km to the
west of the foothills of the Mt Lofty Ranges, along the alignment of Scenic Drive near Nelshaby. This
indicates there is the potential for a high yielding (> 6 L/s) well to be drilled in Areas 6 and 8 and
potentially in Areas 1, 4 and 9 which are also located along the general alignment of Scenic Drive,
although it is noted that a well 6531-808 (located near Area 4) only had a yield of 2.53 L/s. Two wells
completed in the Bedrock Aquifer at the foothills (6531-1534 and 6531-1535) have yields of 3.3 L/s
and 0.5 L/sec respectively, indicating yields along the alignment of the foothills, which includes
Areas 2 and 5, may not be as high as that of wells drilled further to the west. A further well located at
the foothills (6531-831) and on a drainage line had the highest reported yield of 7.58 L/s. This bore
was drilled to a depth of 12.8 mbgl, is likely completed in the Tertiary/Quaternary Aquifer and
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recharged from drainage off the Mt Lofty Ranges. While the short term yield of this well appears high,
given the limited available drawdown (SWL is 9.75 mbgl), the long term sustainable yield is unlikely to
be this high.
As there is a paucity of yield information in the vicinity of Area 3 it is not possible to provide an
indicative yield for either aquifer system at this location.
3.3.2 Water Quality
The Tertiary/Quaternary Aquifer has generally better water quality than the Bedrock Aquifer. A
groundwater supply well in this aquifer would likely fall below the target TDS concentration of
1,885 mg/L and be able to be used directly for irrigation. While the geometric mean TDS
concentration for the Bedrock Aquifer (1,642 mg/L) falls just below the target concentration,
concentrations are variable and there is a relatively greater likelihood that higher TDS groundwater
will be encountered.
Better quality groundwater (<1,000 mg/L TDS) occurs closer to the foothills, i.e where Areas 2 and 5
are located. Groundwater TDS concentrations west of the foothills are variable. A groundwater supply
in Areas 1, 4, 6, 8 or 9 could provide groundwater with TDS concentrations ranging from less than
500 mg/L to around 10,000 mg/L.
Whilst information on groundwater TDS concentrations in the Tertiary/Quaternary and Bedrock
aquifers in the vicinity of Area 3 is not available, groundwater TDS would be expected to be in excess
of 2,000 mg/L.
3.3.3 Land Access and Infrastructure
Areas 1, 3 to 6, 8 and 9 have sufficient size to locate at least one groundwater supply well and
associated infrastructure, have good access and are located close to infrastructure such as power
and roads.
Areas 2 and 3 may be too small to support a groundwater supply network. It is considered multiple
wells will be required to meet the target yield (see sub-sections below). Due to the smaller size of
these areas, two or more wells may result in interference effects between supply wells and could
result in redundancy of wells. Additionally, access to Area 2 may be constrained, particularly during
wet periods, unless some form of access is constructed.
Groundwater supply well(s) should be located in consideration of water conveyance infrastructure. If
the existing pipelines from Napperby and Nelshaby to Port Pirie are deemed suitable and permissible
for use, locating supply wells in Areas 4, 6, 8 or 9 would minimise costs of connecting wells to the
pipeline. Alternatively, if these pipelines are not available or suitable for use, it may be preferable to
locate a well network closer to Port Pirie, i.e Areas 1, 4 or 9, to reduce pipeline construction costs.
3.3.4 Well Interference
Groundwater supply well locations and pumping rates need to consider the effects of well interference
on groundwater levels and quality in nearby private wells to avoid lowering water levels below existing
pumps and/or inducing groundwater of a relatively poorer quality. Table 2 indicates there are 34
registered groundwater users within a 1 km radius of the 8 areas of interest. Areas 1, 6 and 8 have
groundwater wells targeting the bedrock aquifer within 200 m to 400 m. Areas 4 and 9 have wells
targeting the bedrock within approximately 900 m. The proximity of these bedrock wells, along with
possible hydraulic connection between the Bedrock and Tertiary/Quaternary aquifers and hence
potential impact on wells in the Tertiary/Quaternary Aquifer may limit the amount of groundwater that
can be sustainably extracted from the Bedrock Aquifer.
Further work, including drilling of a test well and conducting aquifer tests, would need to be
undertaken to assess well interference effects on nearby wells in both the Bedrock and
Tertiary/Quaternary aquifers as well as to assess the number of wells that can be installed and their
pumping rates which will provide in a sustainable groundwater supply.
Prior to finalising a test well location, ground truthing should be conducted to confirm locations and if
possible current uses of existing wells in the vicinity of any proposed well location.
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4

Conclusions

Groundwater in the Northeast Foothills area occurs within the Tertiary/Quaternary sediments
(Tertiary/Quaternary Aquifer) and structural features of basement rocks (Bedrock Aquifer) of the Mt
Lofty – Flinders Ranges. Each of the nine land parcels identified by Council as either land owned by
the Crown or under the care and control of the Council are underlain by the Tertiary/Quaternary and
Bedrock aquifers. Based on information for existing bores registered on the Water Connect South
Australian groundwater database, the Bedrock Aquifer has a greater likelihood of producing relatively
higher yields that would meet the target demand with a smaller number of relatively deeper supply
wells. However, the Tertiary/Quaternary Aquifer is likely to have better quality water that meets or is
less than the target TDS concentration and hence could be shandied with Bedrock Aquifer
groundwater to improve the water supply quality. This could also reduce the reliance of the Bedrock
Aquifer to meet the target demand.
The highest yielding Bedrock wells occur around 1.6 km west of the Mt Lofty Ranges, along the
general alignment of Scenic Drive, near Nelshaby. On this basis, Areas 6, 7 and 8 would be the most
prospective locations to locate supply well(s), although Area 7 is the site of a former landfill which may
have associated contamination of the underlying groundwater system(s). If similar structural features
to those encountered along Scenic Drive near Nelshaby occur further south, then Areas 1, 4 and 9
would also be prospective locations, although it is noted that a well located in Area 4 only had a yield
of 2.53 L/s. Each of these areas is accessible by road, located close to existing power infrastructure
and has sufficient size to accommodate groundwater supply well(s) and ancillary headwork
infrastructure. Further work including the installation of a test well, pumping test program, and
sampling and testing program would need to be undertaken to assess sustainable aquifer yields, test
well efficiency, potential interference impacts and groundwater quality. As there may be private
(unregistered) groundwater wells located in the vicinity of each of these areas, a bore census and/or
ground truthing should also be conducted to confirm the location of any unregistered wells.
A bedrock well drilled at the foothills of the Mt Lofty – Flinders Ranges, i.e Areas 2 and 5, would likely
encounter better quality groundwater than bedrock wells drilled further to the west, but may have
relatively lower yields. Further, the size of these areas may also limit the number of wells that can be
installed without causing interference effects between supply wells. Area 2 is also currently
inaccessible and would require the construction of a road or alike to provide reliable access,
particularly during wet periods.
Area 3 is the least feasible option as this location is expected to have relatively poorer groundwater
quality, is limited in size and hence the number of wells that could be installed without causing
interference effects and there is no publicly available yield information in the vicinity of this area.
To meet the target water supply rate of 13.5 L/s from the Bedrock Aquifer, up to 6 groundwater supply
wells may be required, based on a geometric mean yield of 2.7 L/s for bedrock wells deeper than
170 mbgl. It is possible that a third of wells drilled will have a yield of at least 6 L/s. Therefore, for cost
estimating purposes, it has been assumed that a minimum of four groundwater wells will be required
to meet the target volume. Dependant on the intersection of fractures in the bedrock at depth, wells
may be drilled to beyond 200 m to maximise the potential yield. To avoid well interference issues if
more than one supply well is required, wells may need to be drilled in several of the potentially
available areas.
5

Recommended Stage 2 Groundwater Supply Program

5.1

Recommendations

The following Stage 2 Groundwater Supply program is recommended.
Prior to finalising test well location(s), the following should be undertaken
1)
2)

3)

A bore census and/or ground truthing exercise in the vicinity of Areas 1, 4, 6, 8 and 9 to confirm
locations and current uses of registered wells and any unregistered wells.
Further, more detailed assessment of previous or current potential contaminating activities in the
vicinity of Areas 1, 4, 6, 8 and 9 to identify other possible contamination sources. This work
should include at a minimum, a review of Council and EPA records and an inspection of the
surrounds of a proposed well location.
Discussions with Council to confirm the availability of land at Areas 1, 4, 6, 8 and 9.
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Subject to the outcomes of the above recommendations and the SKM pipeline and easement
feasibility assessment, a test well targeting the Bedrock Aquifer should preferably be constructed in
either Area 6 or 8, if the existing pipeline or easement between Nelshaby and Port Pirie can be used.
If the existing pipeline or easement between Nelshaby and Port Pirie cannot be used, a test well
should be constructed in the Bedrock Aquifer in either Areas 1, 4 or 9. Recommended construction
details for a test well are shown on Figure F8. The construction is based on an expected thickness of
overlying Tertiary/Quaternary sediments of 150 m and the well being drilled 50 m into bedrock. The
test well should be constructed in a manner which would make it suitable for use as a supply well
should the yield and quality be acceptable.
While the Tertiary/Quaternary Aquifer is considered to have a lower likelihood of producing higher
yields than the Bedrock Aquifer, the option of screening both aquifers in a single test well or
constructing a dedicated Tertiary/Quaternary Aquifer well should be assessed based on drilling
results.
Following the installation of a test well(s), a pumping test program comprised of a 4 hr minimum step
test, 48 hr minimum constant rate test of and 4 hr minimum recovery test should be conducted to
assess sustainable aquifer yields, test well bore efficiency’s and bore interference effects. A sample of
groundwater should be collected from each test well at the conclusion of the pumping test program
and tested for a suite of analytes including TDS, pH, major ions, metals, nutrients and microbiological
parameters.
5.2

Stage 2 Estimated Costs

Table 3 provides a summary of estimated costs for the recommended Stage 2 program.
Table 3 – Summary of Stage 2 Estimated Costs

Identified Data Gap

Measures to Address Data Gap

Approximate
Cost to Address
Data Gap
(+/- 50%)

Exact location and current use of
existing groundwater wells identified
by the groundwater database.
Existing wells in the vicinity of
preferred areas may not be shown on
groundwater database.

•

Identify properties with wells
in vicinity of potential supply
well.

•

Ground truth

•

Conduct bore census – visit
surrounding properties

$5000

Potential sources of contamination to
a groundwater supply well.

•

Ground truth

•

Review Council and EPA
records

Aquifer parameters (yield, quality)

•

Installation of test well

$150,000

•

Pumping test program

$30,000

•

Aquifer testing of private wells
(if possible), assuming use of
existing pumps.

$15,000

Assessment and reporting

$20,000

Total Estimated Cost

$222,000

Long term sustainable yields from
bedrock aquifer and aquifer hydraulic
parameters to estimate well
interference effects
Long term sustainable yields from
bedrock aquifer and aquifer hydraulic
parameters to estimate well
interference effects

$2000
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6

Groundwater Supply Broad Scale Cost Estimate

A groundwater supply option is one of several water supply options being investigated by the Council.
In order to enable a meaningful comparison of several water supply options, the broad scale costs to
provide a groundwater supply are based on the criteria to meet (or exceed) water quantity and quality
criterion. It is possible that these targets could be better met with a combination of supply options.
Table 4 provides a broad scale cost estimate (+/- 50%) for the installation and commissioning of a
groundwater supply using the Bedrock Aquifer. Allowance has also been made for the completion of a
well in the Tertiary/Quaternary Aquifer. These broad scale costs do not include costs associated with
headworks, conveyance pipeline and power infrastructure, planning and approvals and water
treatment.
Table 4 - Expected Costs (+/- 50%)
Task/Item

7

Unit

Rate ($)
(+/- 50%)

No. of
units

Total Cost
($)(+/- 50%)

Bedrock Aquifer Supply Well
Installation including standby well

Well

150,000

5

750,000

Commissioning

Well

30,000

5

150,000

Supervision

Well

15,000

5

75,000

Assessment and reporting

Well

30,000

1

30,000

Additional Well in Tertiary/Quaternary
Aquifer

Well

$100,000

1

$100,000

Closure

We trust this memo meets your present requirements. Should you have any questions or comments,
please contact the undersigned at your convenience.
Yours sincerely,
BlueSphere Environmental Pty Ltd

Adam Seeley
Senior Hydrogeologist | Project Manager
aseeley@bluesphere-enviro.com.au

Attachments:

David Western
Principal Hydrogeologist
dwestern@bluesphere-enviro.com.au

Figures F1 - F8
Table T1
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Table T1 - Groundwater Database Information Summary
Port Pirie Groundwater Suply Feasibility Assessment
Port Pirie Regional Council
Assumed Hydrogeological Unit

Overburden
(0-50mbgl)

Overburden
(50-150mbgl)

Bedrock
(50-100mbgl)

Unit_No

max_drill_depth (m)

TDS
(mg/L)

Yield
(L/s)

Standing Water Level
(m)

6531-801

1.65

1012

-

9.79

6531-1164

3

244

-

-

6531-1165

3

255

-

-

6531-1166

3

181

2

-

6531-818

3.45

252

-

0.3

6531-831

12.8

771

7.58

9.75

6531-819

14.33

1257

1.26

12.8

6531-809

18

-

0.38

4

6531-815

40.84

356

-

37.19

6531-811

58.4

7141

0

21

6531-813

116

1934

0.5

-

6531-828

126.8

2624

-

1.22

72.4

6531-1535

154

-

0.5

6531-822

155.75

2228

-

9

6531-823

158.8

2870

-

9.14

6531-810

163.07

2747

-

13.1

6531-808

170.69

968

2.53

30.48

6531-812

175

1213

-

-

6531-1534

176

816

3.3

84.86

6531-804

176.78

2647

0.82

22.4

6531-805

179.22

1642

6.32

24.38

6531-806

184.4

240

1.26

29.57

6531-816

190.5

1509

-

-

6531-846

194

9148

-

-

6531-802

198.1

1586

7.5

3.65

TDS

Yield

Standing Water Level

Count

Average

Max

Min

Geomean

Count

Average

Max

Min

Geomean

Count

Max

Min

8

541

1257

181

421

4

2.8

7.6

0.4

1.6

6

37.2

0.3

3

3900

7141

1934

3309

2

0.3

0.5

0.0

-

2

21.0

1.2

12

2301

9148

240

1642

7

3.2

7.5

0.5

2.1

10

84.9

3.7

TDS
Unit

Count

Average

Max

Min

Geomean

25 Percentile

Overburden

9

1274

7141

181

577

252

Bedrock

14

2298

9148

240

1717.95339

1287
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SKM Groundwater Supply Report
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Memo

To

Adam Seeley (BlueSphere)

Date

1 May 2013

From

Matthew Tooley

Project No

VE23773.1

Copy

Paul Howe, Hailey Franks, Nicola Gough

Subject

Port Pirie Water Supply Project - Groundwater Supply Option

1.

Introduction

Port Pirie Regional Council is investigating options to supplement its irrigation water supply in
order to provide increased irrigation of parkland and recreation areas across the town with an
aim to reduce Port Pirie’s reliance on the Morgan-Whyalla pipeline potable supply. The
increased ‘greening’ of these areas is part of Council’s strategy addressing health risks from
air borne lead particulates.
One option that Council is currently considering is a groundwater supply from Nelshaby and
Napperby in the northeast foothills, which is presented in this memo. This might involve
developing four groundwater wells (2 at Nelshaby and 2 at Napperby) and approximately 18km
of pipeline. This memo presents the outcomes from the groundwater supply option
investigation including a scoping level capital estimate (+/-50%) and data gap analysis.
Furthermore the memo provides a description of the likely planning and approvals regime that
would govern development of the groundwater supply infrastructure and discusses the key risk
issues associated with the required approvals.
SKM was engaged on 13 March 2013 to provide professional water and planning related
services for the Port Pirie Water Supply project. The scope of works undertaken in developing
the design presented in the memo is based on SKM’s proposal dated 11 February 2013
(Tasks 2, 3 and 4) and the BlueSphere project brief dated 8 January 2013. The tasks include:




Task 2 – Water Supply Infrastructure (Section 2)
Task 3 – Assessment of Infrastructure corridors (Section 2)
Task 4 – Planning & Approvals Regime (Section 3).

The purpose of this options study is to undertake a broad scoping level assessment of the
proposed Port Pirie groundwater supply project.

2.

Water Supply Infrastructure

2.1

Site visit & workshop

A 2-day site visit was held on 26 and 27 March 2013. This included a visual inspection of the
potential well location areas, existing SA Water infrastructure and easements, Council and
NyrStar infrastructure and to participate in a scoping study workshop with the broader project
team.

2.2

Well location selection

A number of potential well location sites were identified by the Council for investigation. These
sites were investigated during the site visit and subsequently, for the purpose of this scoping
study, identified to be Area 8 for Nelshaby and Area 4 for Napperby with two wells located in
each Area (Adam Seeley via email on 9 April 2013). Their location for Area 4 and 8 is shown in
Figure 1 below.
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Figure 1: Well Location at Nelshaby and Napperby

2.3

Existing infrastructure assessment

During the site inspection a review of the existing SA Water above ground pipeline was
undertaken between Port Pirie and Napperby/Nelshaby. Asset information was obtained from
SA Water’s Aquamap system regarding size, material and date of construction. As SA Water’s
infrastructure is for potable supply purposes, it would be unacceptable to SA Water to
discharge directly into their pipeline system and extract in Port Pirie. However one option for
investigation was the possibility of utilising SA Water’s existing easements for locating the
groundwater supply infrastructure. This is discussed further in Section 2.4.

2.4

Assessment of Infrastructure Corridors

2.4.1 Corridor option investigation
A high level assessment of suitable pipe routes was undertaken considering two pipe
alignment options as follows:




Option 1: Following the existing SA Water easements for their potable distribution system
(preferred)
Option 2: Utilising Council owned and operated roads (as much as practical).
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The outlet location within the Port Pirie irrigation system (refer to Figure 8.1.b of Worley
Parsons, 2009) was selected to be the Dead Horse Creek Header Tank located at the Dead
Horse Creek Wetland. This location was selected as the discharge point for the groundwater
supply due to the following issues/unknowns associated with tying into the existing irrigation
network:





Unknowns associated with the irrigation system operation (e.g. scenario’s of operation)
Requirement for additional booster infrastructure to tie into the existing system
Complexity of controlling the distribution into the existing system
Ongoing maintenance and operation costs of the booster infrastructure.

The two pipeline routes investigated are shown in Figure 2 and 3 below.

Figure 2: Option 1 alignment – SA Water existing easement

Figure 3: Option 2 alignment – Council Roads
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2.4.2 Outcome
SA Water (Terry Masters, Senior Water & Wastewater Networks Officer) was consulted to
confirm if the potential for easement sharing with the Councils proposed irrigation supply
infrastructure (groundwater supply) would be considered by SA Water.
SA Water confirmed via email on 23 April 2013 that it is SA Water’s policy not to share
easements and as such easement sharing for the irrigation supply would not be accepted.
As such the Option 2 (Figure 3) pipe alignment was selected and formed the basis for the
scoping level capital cost estimate. This option comprises a rail road crossing and numerous
major DPTI road crossings.

2.5

Scoping level design of groundwater supply option

A scoping level design of the groundwater supply option has been completed considering two
pipeline alignments (as discussed in Section 2.4 above). Two alternative supply arrangements
were carried out as follows:


Wells (4 of) discharging via a common rising main directly to the Dead Horse Creek
header tank (non boosted)



Wells (4 of) discharging to a booster pump station and tank downstream of Napperby
which transfers water directly to the Dead Horse Creek header tank.

As the ‘Council Roads’ option has been selected as the preferred pipe alignment, this forms
the basis for the design discussed further below. The following sections discuss the design
basis, modelling outcomes and scoping level capital estimate.

2.5.1 Design Criteria
The following design criteria have been applied to inform the design outcome:


Expected instantaneous water demand for the irrigation season was unknown at this
stage. This was assumed to be 80L/s (20L/s for each single well).



The battery limit for the groundwater supply was the inlet to the Dead Horse Creek
header tank



Two wells located at Nelshaby and Napperby discharging via a common rising main



Elevation data based on site observations for the DHC header tank and 10m contour
data for Nelshaby and Napperby well locations. Pipe lengths were measured off
ArcGIS



Pipe material for selection included PE ‘poly ethylene’ for the transfer pipework, DI
‘ductile iron nylon coated’ for the well headworks and wellmaster for the well riser



The target velocity range for the pipework sizing was between 1-2m/s with a pressure
rating of PN16



Pipe roughness coefficients and fitting losses were assigned based on AS2200-2006



No well redundancy



Aquifer water demand details were provided by BlueSphere via email on 9 April 2013
and summarised below:
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Static water level = 25m below ground level (bgl)



Pumping water level = 100m bgl



Installation depth = 200m bgl

2.5.2 Design Assumptions
The following design assumptions have been applied to inform the design outcome and
scoping level capital estimate:


No pre treatment required prior to delivery into DHC header tank



All 4 wells operating simultaneously at 20L/s (this was the design basis for sizing the
pipework, however a velocity check was undertaken for a single bore operating at
10L/s). For a reduced number of wells in operation or a reduced flow, a VSD ‘Variable
Speed Drive’ would be required



A control room will be situated in an existing building and a dedicated server room will
house the servers and other IT infrastructure



A 33kV power is available at each site where a new connection will be required from
SA Power Networks. At this stage of the project a provisional sum has been provided
to connect to SA Power Networks



No interference effects between pumping wells.

2.5.3 Modelling Outcomes
A model of the groundwater supply option was developed using EPANet 2.0 modelling
software which informed the infrastructure requirements and scoping level capital estimate.

2.5.3.1 Wells discharging via a common rising main
An image of the model for this option is shown below in Figure 4 along with the pipe sizes.
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Figure 4: EPANet 2.0 model interface
The pipework sizing selected for this option ranged from:


DN100 for the well riser (wellmaster) and well headworks (ductile iron nylon coated)



DN125 PE to DN280 PE for the common rising main connections

The velocities ranged from 1.4 to 2.5m/s. A summary of the modelled results for each well is
tabulated below followed by the pump curves and corresponding duty points:
Table 1: Modelling Results

Location
Flow, L/s
Nelshaby Wells 1
18.5
Nelshaby Wells 2
18.7
Napperby Well 1
20.1
Napperby Well 2
20.0
Total flow
77.16

Head,
m
264
263
211
211

Pump
kW
SP95-17N
75
SP95-17N
75
SP95-14N
63
SP95-14N
63
Sum kW
276
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Pump Curves & Duty Points
400
350
300

Head, m

250
200
SP95-14N (2 of) Napperby
150

SP95-17N (2 of) Nelshaby
Nelshaby Well 1 duty point

100

Nelshaby Well 2 duty point
Napperby Well 1 duty point

50

Napperby Well 2 duty point

0
0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

Flow, L/s

Figure 5: Pump curves and duty points
A single well operating at 10L/s scenario was undertaken to check that the selected pumps
were suitable for the range of flow cases. It was identified that the pumps can perform under
single or multiple well operations with flows ranging from 10-20L/s. However the velocity for a
single well operating at 10L/s was 0.25m/s. Although this is a very low velocity, this is
considered to be a very unlikely operating case. However, once well performance testing has
been undertaken and the long term yield limits are understood, the bore sizing should be
revisited.

2.5.3.2 Wells discharging via a booster pump station
An image of the model for this option is shown below in Figure 6 along with the pipe sizes.
This option involved the inclusion of a collection tank and booster pump station immediately
downstream of the Napperby wells comprising 6 duty booster pumps in parallel with a standby
pump. It was assumed that the booster pump station will be located at the Napperby well site,
and no additional land acquisition would be required. A tank size of 55kL was selected for this
option.
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Figure 6: EPANet 2.0 model interface
The pipework sizing selected for this option ranged from:


DN100 for the well riser (wellmaster) and well headworks (ductile iron nylon coated)



DN125 PE to DN280 PE for the common rising main connections



DN300 MSCL (mild steel cement lined) for the pump manifold.

The velocities ranged from 0.8 to 2.6m/s. A summary of the modelled results for each well is
tabulated below followed by the pump curves and corresponding duty points:
Table 2: Modelling Results

Head,
Location
Flow, L/s m
Nelshaby Wells 1
18.2
170
Nelshaby Wells 2
18.4
169
Napperby Well 1
20.7
119
Napperby Well 2
20.6
119
Inflow to collection
tank
77.86
Booster pump (6 duty
pumps in parallel)
Inflow to DHC tank

64.3
64.3

Pump
SP77-12N
SP77-12N
SP60-22N
SP60-22N

45 CRN90 -2-2
Sum kW
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Pump Curves & Duty Points
350
SP60-22N (2 of) Napperby
300

SP77-12N (2 of) Nelshaby
Nelshaby Well 1 duty point
Nelshaby Well 2 duty point

250

Head, m

Napperby Well 1 duty point
Napperby Well 2 duty point

200

150

100

50

0
0.00

5.00

10.00

15.00

20.00
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Flow, L/s
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Booster Pump Curves & Duty Points
60

50

Head, m

40

30

20
Booster PS CRN90-2-2

10

Booster PS duty point
0
0.00

50.00

100.00

150.00

200.00

250.00

Flow, L/s

Figure 7: Pump curves and duty points

2.5.3.3 Results
The booster pump station option allows for smaller well pumps to be selected and hence does
provide a small reduction in kW rating, saving approximately 40kW. However this option
requires an additional piece of infrastructure to be maintained, monitored and operated and will
result in an estimated capital cost increase of approximately $700,000. As such this option is
not considered viable.
The selected option is the Council road pipe alignment with all 4 wells discharging directly to
the DHC header tank via a common rising main.

2.5.4 Scoping Level Capital Estimate
A scoping level capital estimate has been developed for the Council road non boosted supply
option considering the design criteria and design assumptions discussed above. The accuracy
of the estimate for the level of design undertaken is +/-50%. Please note data gaps are
discussed in Section 4 below.
The breakdown is shown below in Table 3 for the various infrastructure components.
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Table 3: Scoping Level Capital Estimate (+/-50%) Breakdown
Item

Description

Cost

1

New Production wells - Drilling

$

2
3
4
5

Well Pumps
Headworks Valves & Fittings for 4 wells
DHC Irrigation Tank - additional valves and fittings
Spur & Common Trunk Pipeline for 4 wells

$ 1,300,900
$
72,000
$
7,200
$ 3,929,200

6
7
8
9

Control Room SCADA (office space/server room
excluded, existing site)
Electrical / Instrumentation and Control for 4 wells
Preliminaries and Margins
Contingency (50%)
Total

851,000

$ 200,400
$ 781,100
$ 571,300
$ 3,856,600
$11,569,700

Based on the estimate below assuming 20L/s (80L/s total = 311ML/yr for instantaneous
demand during irrigation season assuming 3 months, 12 hours per day) and10L/s (40L/s total
= 156ML/yr for instantaneous demand during irrigation season assuming 3 months, 12 hours
per day) well yields, the following investment vs. return figures ($/ML) are estimated:


20L/s = $37,197/ML



10L/s = $74,394/ML

2.5.5 Estimate Assumptions
The following assumptions, in addition to those discussed above, have been adopted in
developing the cost estimate:
Electrical, Instrumentation & Control
Control Room SCADA







The SCADA system at the control room allows remote control, monitoring and
alarming of the Ground Water assets. Two SCADA screens in the control room
provide the human interface to the ground water and storm water assets.
It is assumed that a control room will be situated in an existing building and a
dedicated server room will house the servers and other IT infrastructure.
A data historian is provided for long term data storage of instrumentation data
including flow and level sensors. This data may be used for regulatory reporting
or post event system analysis.
A secure data link is provided to business IT systems that may allow asset
management and fiscal metering of water supply if required. Secure remote
access into the SCADA system is provided to allow management and operations
personnel control and monitoring from any location.
Telemetry from the field will be via a network of radios. Note the radio
communication towers are at a height of 30 m. A radio path analysis will provide
definitive definition of heights of radio antennae.

Production Wells


The level in the well is to be measured via a hydrostatic level transmitter and the
head pressure and flow will be measured at the headworks. The electrical
equipment will be installed in a switch board. The bore pump will be controlled via
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VSD and a line filter is provided to compensate for the long cable run from the
VSD to the bore pump motor. The nominal flow of the production well is to be set
by an operator and in the event where the head pressure is too high or the level in
the production well is too low the nominal flow is reduced to compensate.
Telemetry to the upstream water storage facilities allows for starting and stopping
of the production well based on the water levels to upstream infrastructure.
Telemetry to the control room is via a network of radios where a nominal 30 m
radio communications is specified.
Once well testing has been undertaken to confirm the achievable and sustainable
long term yields, it is recommended that the system be revisited to confirm pump
and pipe selections.

General






















3.

limited information is available with which to formulate the estimate, as such the
contingency should be considered no better than 50%
Estimate based on May 2013 pricing. No allowance for escalation
The above estimate is an indicative order of magnitude estimate of construction
costs only and does not represent Total Turn Out Cost
No staging of the pipeline construction
No access restrictions
Assumes reasonable lead times for equipment
Trenching is assumed in average to be up to1m deep and no rock excavation
Work is assumed to be undertaken during normal hours
Existing site services will require no diversion, modification and / or upgrade
Materials and labour can be sourced relatively locally
No allowance for holding and storage costs
Excludes Client costs such as management, land acquisition, compensation,
approvals, design fees, investigations, etc
In regards to the control room, no modifications to buildings, building services
upgrades and no temporary or staging works etc required
Equipment suppliers i.e. servers, provide adequate clarification regarding
termination points etc
Not including pavement demolition or road reinstatement
No allowance for hazardous materials works or investigation
No allowance provided for soft spots or poor ground conditions
No allowances for boring or tunnelling, vegetation or tree removal or protection
Estimate not based on construction program
In regards to drilling activities, minimal site clearance or access track required and
next to existing road.
Minimal rock boring assumed for drilling works

Planning & Approvals Regime

The groundwater supply infrastructure is likely to require the following environmental and
planning approvals:


Development approval for some infrastructure components under the Development Act
1993 prior to construction commencing.



Approval for drilling a well under the Natural Resources Management Act 2004 (NRM Act)



Approval to clear native vegetation under the Native Vegetation Act 1991 if clearance of
native vegetation is required to construct the infrastructure.

Other environmental and planning legislation that is relevant to the construction of the
groundwater supply infrastructure (but does not necessarily require separate approval)
includes:
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Highways Act 1926 - Any road works on roads under the care and control of the
Commissioner for Highways will need to be negotiated and authorised by the
Commissioner of Highways through the Department for Planning, Transport and
Infrastructure (DPTI).

Aboriginal Heritage Act 1988 - Approval may be required under this Act which provides for
the protection and preservation of Aboriginal heritage which includes all Aboriginal
objects, remains and sites of spiritual, archaeological, anthropological and historical
significance.
Each of these requirements is discussed in Sections 3.1 to 3.5 below.


3.1

Development Approval

The infrastructure required for the groundwater supply would include groundwater wells and
associated infrastructure and a new pipeline. The construction of a pipe by a Council does not
require development approval under Schedule 3 of the Development Regulations 2008, as
long as it is not within 100m of the coast or on a State heritage place. This means that the
pipeline would not need development approval. However, the infrastructure required for the
groundwater wells would require development approval under the Development Act for
building works and a change in land use. The relevant authority for assessing the development
application is Council. Council could request that the Development Assessment Commission
be the relevant authority as Council is the proponent of the development; however it is likely
that DAC would not agree to act as the relevant authority in this case.
The proposed Nelshaby well location is located on Crown Reserve Volume 5758, Folio 746.
The site is within the Rural Living Zone, Policy Area 4 of the Port Pirie Development Plan. The
proposed Napperby well location is located on Crown Reserve Volume 5229, Folio 768. It is
within the Country Township (Napperby) Zone.
A development application for the groundwater supply infrastructure in either the Rural Living
Zone or the Country Township Zone would be assessed on its merit against the principles of
the relevant zone and Council wide policy.
The development application could be considered as Category 1, requiring no public
notification, under Schedule 9 (2)(g) of the Development Regulations 2008. This clause is
relevant to development that is of a minor nature only that would not unreasonably impact on
nearby land owners or occupiers. This would depend on the final siting location of the
groundwater well. It is likely to be applicable if the groundwater well infrastructure is not easily
visible from the road or audible from the nearest dwelling.
It is likely that the application would not be referred to other Government agencies, assuming
that a separate application is made for water affecting activities under the NRM Act.
Under the Development Act, division of an allotment (land division) includes a lease or licence
for the right to occupy part of an allotment for a term longer than six years. This includes where
the lease or licence may operate by virtue of renewal or extension for a total period exceeding
six years.
It is assumed that Council would not require a lease or licence for the pipeline where it is
located within Council owned road reserve or for the groundwater wells as they are located on
Council land. However the pipeline would need to cross Warnertown Road, which is controlled
by DPTI and also the Australian Rail Track Corporation (ARTC) rail line. Council may need to
negotiate a lease or licence for the pipeline to traverse these areas, which could require land
division.

3.2

Water Affecting Activity

Under the NRM Act a permit and/or licence is required to undertake water affecting activities.
Water affecting activities are activities that impact on water resources (e.g. watercourses,
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lakes or groundwater) and/or the ecosystems (e.g. springs and wetlands) that are dependent
on these water resources.
A permit is required for the drilling, plugging, backfilling or sealing of a well and the repairing,
replacing or altering the casing, lining or screen of a well, pursuant to Section 127(3)(a) and (b)
of the NRM Act. A Well Construction Permit from the Department of Environment, Water and
Natural Resources will be required.
The proposed well locations are not within a prescribed wells area, so a water licence is not
required. However, under Section 124(3)(b) of the NRM Act a person must not take water from
a well that is not prescribed if it would detrimentally affect the ability of another person to
exercise a right to take water from the same underground aquifer. Additionally, under Section
127(2) of the NRM Act, a person must not take water from a well that is not prescribed in
contravention of an NRM plan that appliers in relation to that water. Consultation with the
Northern and Yorke NRM Board is recommended to discuss the planned groundwater
extraction.

3.3

Native vegetation

Native vegetation, as defined by the Native Vegetation Act 1991 (the Native Vegetation Act),
includes any naturally occurring locally indigenous native plants. If the construction of the
groundwater wells, pump station or water pipeline requires the removal of native vegetation,
approval under the Native Vegetation Act will be required.
If removal of vegetation is necessary, it is recommended that the vegetation is assessed by an
ecologist to determine if it is classified as native vegetation under the Native Vegetation Act. If
required, the ecologist can then prepare the native vegetation clearance application. Council
would also need to pay a commensurate ‘significant environmental benefit’ (SEB) to offset the
clearance, which would be calculated by the ecologist. The timeframe for assessing an
approval to clear native vegetation can take 2-6 months depending on the nature and scale of
the clearance required.

3.4

Highways Act

The groundwater supply pipeline would need to cross Warnertown Road, which is under the
care and control of the Commissioner for Highways. Before undertaking any work on an
Arterial Road, DPTI must be notified. If construction of the pipeline crossing will involve the
excavation and reinstatement of the pavement of Warnertown Road, the work must comply
with the DPTI Specification for Work on Roads by Other Organisations. Early consultation with
DPTI during the design of the pipeline crossing with Warnertown Road is recommended.

3.5

Aboriginal Heritage Act 1988

This Act provides for the protection and preservation of Aboriginal heritage which includes all
Aboriginal objects, remains and sites of spiritual, archaeological, anthropological and historical
significance, whether they are registered or not.
Although it is an offence for any person to damage, disturb or interfere with Aboriginal sites,
objects or remains, or to permit their damage, without Ministerial authorisation, approval is not
required prior to construction or operation of a proposed development. The trigger for this
legislation is the potential or actual damage, disturb or interfere with Aboriginal sites, objects or
remains. It is therefore advisable that consultation with the Nukunu Peoples Council is
undertaken to inform the project siting and design.

3.6

Approval stakeholders

Engagement with several key stakeholders will be critical to a successful approvals process for
the groundwater supply option.
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DPTI should be engaged with early in the design of the pipeline to discuss the crossing with
Warnertown Road to ensure the location, design and construction method satisfies their
requirements. Similarly, consultation with Genesee and Wyoming and ARTC should be
undertaken in regards to crossing the rail line.
The Northern and Yorke NRM Board should also be consulted to discuss the planned
groundwater extraction. Although the proposed well locations are not within a prescribed well
area, a priority groundwater area or a water allocation area, the NRM Board will still be
interested in the proposed development. In particular, they will want to be satisfied that it would
not impact on the Prescribed Water Resources Area 20km to the north east and the Upper
Rocky River priority groundwater area approximately 10km to the west or other groundwater
users in the vicinity.
The proposed groundwater well locations appear to be on undeveloped vegetated areas.
Consultation with the Nukunu Peoples Council to undertake heritage clearance of the site is
recommended.
Consultation with the Native Vegetation Council will also be required if native vegetation is to
be cleared. However, it is recommended that the vegetation is assessed by an ecologist in the
first instance.
It is also recommended that liaison with other groundwater users in the area be undertaken.

4.

Next Stage (Prefeasibility) and Data Gaps

The groundwater supply option is considered to be low risk from an approvals perspective and
a viable means of supplementing the irrigation water supply reducing the reliance on the
Morgan-Whyalla pipeline provided reasonable yields can be achieved and sustained from
individual wells. To progress this water supply option to the prefeasibility level (+/-30%) it is
recommended that the following steps are undertaken:
1)

2)
3)

4)
5)

4.1

Council consult with DPTI in regards to potential crossings of DPTI controlled roads and
the Port Pirie rail line. Council will need to reach an agreement with DPTI on suitable
crossing points and construction methodologies.
Consultation with the Northern and Yorke NRM Board on the groundwater extraction
The groundwater well sites and pipeline route alignment should be surveyed by a suitably
qualified ecologist to determine environmental constraints and the extent (if any) of native
vegetation clearance
Consultation with the Nukunu Peoples Council in regards to any potential cultural heritage
values of the groundwater well, pipeline and pump station locations.
Progress the design to prefeasibility level undertaking the data gap tasks outlined in
section 4.1 below.

Data Gaps

It is assumed that Council will be able to undertake most of the required planning tasks
including stakeholder engagement and preparation of the development application internally to
minimise costs. Table 4-1 provides indicative costs for the identified data gaps and tasks,
including a broad scope of works, in order to progress the groundwater supply option. Please
note that these are based on initial estimates and would require a detailed cost estimate and
scope to be developed prior to the work being undertaken following confirmation of the next
phase.
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Table 4-1 List of Data Gaps
Issue

Likely duration
of studies

Indicative cost
(+/- 50%)

A review of potential impacts on
flora and fauna is required to
determine potential impacts on
native vegetation and other State
and National listed species.
If required, a separate application
for native vegetation clearance
would be prepared.
Consultation with the Nukunu
Peoples Council to undertake
heritage clearance of the site.

2 months (plus
the assessment
timeframe of 26 months)

$5,000 to $30,000
Cost is dependent
on the extent of
vegetation
clearance.

1-3 months

$5,000 to $15,000
Cost is dependent
on outcomes of
consultation.

Development
Application (if
Council require
support)

Preparation of a development
application for the groundwater
well infrastructure.

1 month

$10,000

Survey of
pipeline
alignment

Survey the proposed pipe
alignment for a width of 10m.
Survey to include topographic and
engineering features and potential
underground service location.
Accuracy likely to be between 0.10.05m horizontal and vertical.

1-2 months

$20,000-$55,000
Cost dependant on
the availability of
Aerial
Imagery/Terrain
Models to
supplement ground
survey and
requirement for
service detection

Geotechnical
investigation

The following tasks are proposed
for prefeasibility study:
 Desk study of surface
geological maps and site
walkover
 Ground Investigation to
include trial pitting (5No.),
geotechnical testing,
service clearance and site
supervision.
 Preparation of a
geotechnical factual report
on completion of the
ground investigation and
laboratory testing.

2 months

$30,000*

Well yield
investigations

Confirmation of long term yield
limits for each well.

N/A

To be undertaken
by BlueSphere

Ecological
assessment
and Native
vegetation
clearance
application (if
required)
Aboriginal
Heritage

Broad scope of works /
Information Requirements
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Issue

Broad scope of works /
Information Requirements

As built
information of
existing system
and operating
levels in DHC
header tank

This will inform the revised system
modelling including accurate DHC
tank invert levels, operating levels
(LWL / HWL) etc. This is assumed
to be made available by PPRC.

N/A

To be provided by
Port Pirie Regional
Council

Pipe Alignment
refinement and
system
modelling
review

The following tasks are proposed:

1 month
following
availability of
the information
above

$10,000 - 15,000.
This assumes 1.5
weeks of work at
Cat 15 hourly rate.

1-2 months

$35,000

Prefeasibility
level design
and drafting



Pipe alignment to be
confirmed by PPRC
(assumed undertaken by
PPRC)



Confirmation of location of
major road and rail
crossings by asset owners



Revisiting the system
model following the
outputs of the data gaps
above to refine pump
selection and pipe sizing.

The following tasks are proposed:


Preparation of
prefeasibility level design
report and cost estimate
(+/-30%)



Preparation of
prefeasibility level
drawings (allowing for
longitudinal section of pipe
route (4 drawings),
4xheadworks drawings,
header tank modification
drawing, general
arrangement – allowing 12
drawings)

Likely duration
of studies

Indicative cost
(+/- 50%)

The indicative program to undertake the works is estimated to be between 4-6 months.

*Assumptions / limitations associated with this data gap are listed below:




It is assumed that access to each location will be arranged by the client and that
SKM will not be involved in protracted negotiations with land owner.
Pipes are to be located nominally 1.0mbgl and therefore, trial pitting is
considered to be an appropriate method of investigation.
The above costs are provisional only as site specific sub-contractor quotes have
not yet been obtained for the works.
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The above cost does not include the preparation of drawing / plans for the desk
study and ground investigations.
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Hi David,
As requested, an alternative groundwater supply option has been investigated which includes the following
major modifications from that presented in the SKM memo titled ‘Port Pirie Water Supply Project –
Groundwater Supply Option’ (SKM, 1 May 2013):
x 3 wells operating (2 at Nelshaby and 1 at Napperby, reference David Western email dated 14 May
13)
x Year round continuous total demand of 13.5L/s (4.5L/s per well totalling approx. 425ML/yr)
x Reduced pipe and pump sizing
The following assumptions were applied:
x The nonboosted / Council road option is considered only
x Well headwork sizing remained unchanged
x Scoping level estimate was modified based on that developed for the groundwater supply option
memo
x The design criteria & design assumptions presented in the memo apply unless they were
superseded by the modifications dot pointed above
A summary of the changes made are tabulated below:
Item
Original GW Supply
Alternative GW Supply
Option (non boosted) 1
Option (non boosted)
May 13
PE Pipe size
DN125 to DN280
DN90 to DN125
Pump kW size
6375kW
26kW
The results of the redesign is summarised below and demonstrated in the graph of the pump curves vs.
corresponding duty flow.
Head,
m
385
384
352

Location
Flow, L/s
Pump
kW
Nelshaby Wells 1
4
SP1743N
26
Nelshaby Wells 2
4
SP1743N
26
Napperby Well 1
5
SP1743N
26
Total flow
13
Sum kW
78
Velocities ranged between 0.4m/s and 1.6m/s. The system has the capacity to cater for an increase in flow
of approximately 0.5L/s with no anticipated impact on price.
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The alternative (low end) scoping level capital estimate (+/50%) associated with the reduced number of
wells and reduction in pipe and pump sizing is tabulated below.
Item
1
2
3
4
5
6
7
8
9

Decription
New Production wells - Drilling (3 of)
Well Pumps
Headworks Valves & Fittings for 3 wells
DHC Irrigation Tank - additional valves and
fittings
Spur & Common Trunk Pipeline for 3 wells
Control Room SCADA (office space/server room
excluded, existing site)
Electrical / Instrumentation and Control for 3
wells
Preliminaries and Margins
Contingency (50%)
Total

Cost
$
$
$

645,090
933,484
54,223

$
$

7,184
1,684,441

$

200,400

$
$
$
$

585,780
328,848
2,219,725
6,659,174

A single well operating at 4.5L/s scenario was undertaken to check that the selected pumps were suitable for
the range of flow operating scenarios. It was identified that the pumps can perform under single or multiple
well operations with flows at 4.5L/s. However the velocity for a single well operating at 4.5L/s was 0.47m/s
and variable speed control would be required. Although this is a low velocity, this is considered to be a very
unlikely operating case. However, once well performance testing has been undertaken and the long term
yield limits are understood, the well and pipe sizing should be revisited.
Please note that I will be on paternity leave from Monday 20 May (anticipated) for approximately 3 weeks.
During this time Paul Howe will be acting project manager. Please liaise with Paul should you require any
updating of the reports submitted.
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Pauls’ contact details are as follows:
Paul Howe
Principal Hydrogeologist, RCMS Mining (Water & Environment)
BSc, DipEd, MAppSc

Sinclair Knight Merz
Street: Level 5 33 King William Street Adelaide SA 5000
Mail: PO Box 8291, Station Arcade SA 5000
T +61 8 8245 5343 F +61 8 8424 3810 M +61 407 740 559 E phowe@globalskm.com
www.globalskm.com

Cheers,
Matthew Tooley

Senior Civil & Water Engineer
BEng (Hons)

Sinclair Knight Merz
Level 5, 33 King William Street, Adelaide SA 5000
T +61 8 8424 3840 F +61 8 8424 3810 M +61 428 918 048
E mtooley@globalskm.com
www.globalskm.com

Sinclair Knight Merz
achieve outstanding client success
For further information, visit our website www.skmconsulting.com
From: David Western [mailto:dwestern@bluesphere-enviro.com.au]
Sent: Tuesday, 14 May 2013 10:45 AM
To: Tooley, Matthew (SKM)
Cc: Darren Ellis; Howe, Paul (SKM)
Subject: RE: VE23773 Port Pirie Water Supply - Groundwater Option additional case
Hi Matt
We would like you to proceed with the additional case suggested below as part of the current budget. Assume
2 wells at Nelshaby and 1 well at Napperby.
Darren & I are currently reviewing each of the reports and looking at rationalising the assumptions, outcomes,
costs, etc of each report as part of our overarching document, such that any feedback will be minimal. We will
call you Thursday to discuss.
Thanks
David Western
Principal Hydrogeologist
115A Ferrars St
South Melbourne VIC 3205
p: +61 3 9699 5286
m: +61 (0)408 552 939
e: dwestern@bluesphere-enviro.com.au
www.bluesphere-enviro.com.au
Please consider the environment before printing this e-mail.

DISCLAIMER:
This email and any attachments to it may be confidential and are intended solely for the use of the individual to whom it is addressed. Any views or
opinions expressed are solely those of the author and do not necessarily represent those of BlueSphere Environmental.
If you are not the intended recipient of this email, you must neither take any action based upon its contents, nor copy or show it to anyone.
Please contact the sender if you believe you have received this email in error.

From: Adam Seeley
Sent: Thursday, May 09, 2013 1:47 PM
To: David Western
Cc: Darren Ellis
Subject: FW: VE23773 Port Pirie Water Supply - Groundwater Option additional case
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FYI
From: Tooley, Matthew (SKM) [mailto:MTooley@globalskm.com]
Sent: Thursday, 9 May 2013 1:39 PM
To: Adam Seeley
Cc: Howe, Paul (SKM); Gough, Nicola (SKM)
Subject: FW: VE23773 Port Pirie Water Supply - Groundwater Option additional case

Hi Adam,
In regards to the groundwater supply option study, the report noted that:
(Section 2.5.3.1) “A single well operating at 10L/s scenario was undertaken to check that the
selected pumps were suitable for the range of flow cases. It was identified that the pumps can
perform under single or multiple well operations with flows ranging from 10-20L/s. However the
velocity for a single well operating at 10L/s was 0.25m/s. Although this is a very low velocity, this is
considered to be a very unlikely operating case. However, once well performance testing has been
undertaken and the long term yield limits are understood, the bore sizing should be revisited.”
Following on from discussions between David Western & Paul Howe, given the results of the BlueSphere
groundwater study, it is understood that the likely achievable yield for wells installed either in the basement
fractured rock aquifer or the shallow Tertiary sediments will be somewhere between 3 and 6 L/s, and that
the groundwater assessment assumed a supply of 13.5 L/s would be required to meet the 400+ML/yr
demand (assuming yearround demand rather than seasonal demand). As such an additional case can be
undertaken to consider 2 or 3 wells operating simultaneously (between 4.5 to 6.75 L/s each – for a total of
13.5 L/s), one or two at Nelshaby and 1 or two at Napperby) to look at the scoping level cost associated with
the reduced flow, pipe and pump etc. This would then provide a (lowend) cost estimate that will then allow
a lowhigh range to be reported, noting that future work would be required to define a water demand
profile (yield over time) for the irrigation supply to reduce the range to something that works for the client.
The cost associated with this would be $2,976 (ex GST), broken down as follows:
x Reviews: P. Howe 0.5 hours & N. Gough 2 hours
x Model rerun / supplier liaising/prepare email response and estimate: M. Tooley 12.5 hours
The remaining budget is around $16,000 (ex GST) as of 8 May 13, as such there is room to include this
additional work. However this is dependent on the amount of comments and changes required to the final
reports, which BlueSphere should consider if a contingency is required to cover this amount.
This assumes:
x The nonboosted / Council road option is considered
x 2/3 well operating scenario (1/2 at Nelshaby and 1/2 at Napperby). BlueSphere to advise which case
is to be considered before proceeding.
x An email outlining the outcomes
x Review by a quantity surveyor is not required (based on previous cost estimate rates)
Cheers,
Matthew Tooley

Senior Civil & Water Engineer
BEng (Hons)

Sinclair Knight Merz
Level 5, 33 King William Street, Adelaide SA 5000
T +61 8 8424 3840 F +61 8 8424 3810 M +61 428 918 048
E mtooley@globalskm.com
www.globalskm.com

Sinclair Knight Merz
achieve outstanding client success
For further information, visit our website www.skmconsulting.com
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SKM is committed to working with its clients to deliver a sustainable future for all. Please consider
the environment before printing this e-mail. Notice - This message contains confidential information
intended only for the exclusive use of the addressee named above. No confidentiality is waived or
lost by any mistaken transmission to you. If you have received this message in error please delete the
document and notify us immediately. Any opinion, text, documentation or attachment received is
valid as at the date of issue only. The recipient is responsible for reviewing the status of the
transferred information and should advise us immediately upon receipt of any discrepancy. All email
sent to SKM will be intercepted, screened and filtered by SKM or its approved Service Providers.
Click here to report this email as spam.
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Appendix C

SKM SoW Request

Port Pirie Water Supply Project
30093_RPT_Draft_23May13

23 January 2013
Matthew Tooley
Senior Civil and Water Engineer
Sinclair Knight Merz
Level 5, 33 King William Street
ADELAIDE SA 5000

Dear Matthew,

Re:
Request for Proposal – Planning/Approvals/Consultation Services, Port Pirie Stormwater
Recycling Project
BlueSphere Environmental Pty Ltd (BlueSphere) has been commissioned by the Port Pirie Regional
Council to undertake a broad level feasibility assessment of collection, storage and subsequent recovery of
town storm water runoff in the Nyrstar Western Slag Dump (BSEA). This is one of a number of water supply
options that will be subject to broad comparison and cost benefit analysis to select a preferred option(s). A
broad overview of the project is included as an attachment to this document.
While the harvesting of stormwater presents opportunities for positive outcomes on a number of fronts, the
approach faces many technical, regulatory and community challenges. At this point the project is in a
prefeasibility assessment stage to determine if the concept presented above is viable from an
environmental, engineering and economical perspective.
BlueSphere is seeking to engage an experienced planning, approvals and consultation team to provide high
level consultancy services to this project, forming part of a broader technical team.
This work involves:
•

broadly assessing the viability of the proposed project including provision of ideas to assist in
supporting the project viability.

•

developing an approvals and consultation process (at least one scenario).

•

identifying key data gaps for each scenario.

•

developing a broad scope of work and cost estimate to fill key data gaps.

•

broadly estimating of the cost to obtain planning approvals to an approximate accuracy of +/50%.

Scope of Work
BlueSphere requests a cost estimate for the following scope of work:
•

Review existing reports (suggest 4 hours will be sufficient);

•

Conduct a site visit/inspection;

•

Attend a project meeting (in Adelaide or Port Pirie – aligned with site visit);

•

Conduct a broad review of the feasibility of the project in consideration of the
planning/approval/consultation aspects, identifying key technical issues, data gaps,
opportunities/ideas and constraints (including ‘show stoppers’);

•

Develop a range of planning/approval/consultation scenarios and a broad cost (i.e. with say
plus or minus 50%) to obtain approval;

•

Provide a cost estimate to fill key data gaps; and,

•

Produce a brief letter report (i.e. a few pages) on the above.

BlueSphere Environmental Pty Ltd. 115A Ferrars Street, South Melbourne, Victoria 3205 Australia.
p: +61 (03) 9699 5286 e: enquiries@bluesphere-enviro.com.au web: www.bluesphere-enviro.com.au abn: 33 095 162 893
30093_Rfp_Planning Approvals Consultation_23jan13
Page 1

Also, please provide hourly rates for nominated individuals.
If the project is deemed to be not feasible at any point, BlueSphere should be notified ASAP so that
the scope of the project can be reviewed and additional unnecessary work is not conducted.
Timing
We request that a proposal is submitted to BlueSphere by COB on 8 February 2013 and all work and
reporting is able to be completed by the end of February 2013 (assuming no unreasonable delays).
Contract
This work will be conducted under BlueSphere’s standard sub-consultancy agreement which is attached.
Please review the terms and conditions and note acceptance of these terms or otherwise when providing
your cost estimate.
If you have any questions in regards to this request for proposal, please do not hesitate in contacting
Darren Ellis (0415-834-303) or myself (0407-096-268).

Yours sincerely,
BlueSphere Environmental Pty Ltd

Adam Seeley
Senior Hydrogeologist | Project Manager
aseeley@bluesphere-enviro.com.au

Darren Ellis
Senior Principal Hydrogeologist | Director
dellis@bluesphere-enviro.com.au

Attachment: Contractor Background Brief
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23 January 2013
Matthew Tooley
Senior Civil and Water Engineer
Sinclair Knight Merz
Level 5, 33 King William Street
ADELAIDE SA 5000

Dear Matthew,

Re:
Request for Proposal – Water Engineering Services, Port Pirie Stormwater Recycling
Project
BlueSphere Environmental Pty Ltd (BlueSphere) has been commissioned by the Port Pirie Regional
Council to undertake a broad level feasibility assessment for collection, storage and subsequent recovery of
town storm water runoff in the Nyrstar Western Slag Dump (BSEA). This is one of a number of water supply
options that will be subject to broad comparison and cost benefit analysis to select a preferred option(s). A
broad overview of the project is included as an attachment to this document.
While the harvesting of storm water presents opportunities for positive outcomes on a number of fronts, the
approach faces many technical, regulatory and community challenges. At this point the project is in a
prefeasibility assessment stage to determine if the concept presented above is viable from an
environmental, engineering and economical perspective.
BlueSphere is seeking to engage an experienced civil/water supply engineer to provide high level
consultancy services in relation to water management aspects (i.e. reticulation/pumps/intermediate storage)
of the project forming part of a broader technical team. This work involves:
•

broadly assessing the viability of the proposed project including provision of ideas to assist in
supporting the project viability

•

developing a number of construction scenarios (at least one)

•

identifying key data gaps for each scenario

•

developing a broad scope of work and cost estimate to fill key data gaps

•

broadly estimating of the cost to construct the water management elements of the project (i.e.
each scenario) to an approximate accuracy of +/- 50%

Scope of Work
BlueSphere requests a cost estimate for the following scope of work:
•

Review existing reports (suggest 8 hours will be sufficient);

•

Conduct a site visit/inspection;

•

Attend a project meeting (In Adelaide or Port Pirie – aligned with site visit);

•

Conduct a broad review of the feasibility of the project in consideration of the required water
management aspects, identifying key technical issues, data gaps, opportunities/ideas and
constraints (including ‘show stoppers’);

•

Develop a range of scenarios and a broad water management cost (i.e. plus or minus 50%) to
construct the scenarios;

•

Provide a cost estimate to fill key data gaps; and,

•

Produce a brief letter report (i.e. a few pages) detailing the above.

Also, please provide hourly rates for nominated individuals.

BlueSphere Environmental Pty Ltd. 115A Ferrars Street, South Melbourne, Victoria 3205 Australia.
p: +61 (03) 9699 5286 e: enquiries@bluesphere-enviro.com.au web: www.bluesphere-enviro.com.au abn: 33 095 162 893
30093_Rfp_Water&Civil_Eng_23jan13
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If the project is deemed to be not feasible at any point, BlueSphere should be notified ASAP so that
the scope of the project can be reviewed and additional unnecessary work is not conducted.
Timing
We request that a proposal is submitted to BlueSphere by COB on 8 February 2013 and all work and
reporting is able to be completed by the end of February 2013 (assuming no unreasonable delays).
Contract
This work will be conducted under BlueSphere’s standard sub-consultancy agreement which is
attached. Please review the terms and conditions and note acceptance of these terms or otherwise
when providing your cost estimate.
If you have any questions in regards to this request for proposal, please do not hesitate in contacting
Darren Ellis (0415-834-303) or myself (0407-096-268).

Yours sincerely,
BlueSphere Environmental Pty Ltd

Adam Seeley
Senior Hydrogeologist | Project Manager
aseeley@bluesphere-enviro.com.au

Darren Ellis
Senior Principal Hydrogeologist | Director
dellis@bluesphere-enviro.com.au

Attachment: Contractor Background Brief
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Adam Seeley
From:
Sent:
To:
Subject:
Attachments:

Adam Seeley
Thursday, 10 January 2013 8:23 AM
'PHowe@globalskm.com'
FW: Port Pirie Water Supply Project - Request for Cost Estimate
SKM_Sub_Contractors_Agreement_8Jan2013.pdf

Good morning Paul,
In case you did not receive my previous email on Tuesday (sent to phowe@skm.com.au), please see below a request
for a cost estimate.
Cheers,
Adam Seeley
From: Adam Seeley
Sent: Tuesday, 8 January 2013 11:19 AM
To: 'phowe@skm.com.au'
Cc: Darren Ellis
Subject: Port Pirie Water Supply Project - Request for Cost Estimate

Good morning Paul,
BlueSphere Environmental Pty Ltd (BlueSphere) has been commissioned by the Port Pirie Regional Council to
undertake a broad level feasibility assessment for supplying groundwater for irrigation purposes to the Port Pirie
township to offset reliance on the Morgan-Whyalla pipeline. This is one of a number of water supply options that
will be subject to broad comparison and cost benefit analysis to select a preferred option(s).
BlueSphere is seeking to engage an experienced water resource hydrogeologist (Paul Howe), a civil engineer (Matt
Tooley) and planner (to be nominated/approved) to provide consultancy services in relation to this project. The
project at this stage involves developing cost estimates for conducting a groundwater exploration program in the
Napperby and Nelshaby region to the east of Port Pirie, SA and examining the feasibility and cost to pipe
groundwater from the exploration region to the Port Pirie township.
We request a cost estimate to provide consulting services in regards to the scope of work outlined below.
SCOPE OF WORK
Groundwater Supply Test Well
At this stage we plan on drilling at least one test well, which if successful, may be used as a production well should
the yield and quality be suitable. Based on our estimates, a well with a long term yield of 13.5 L/sec is desirable,
however unlikely to be obtained based on data obtained from private wells in the region (yields are typically < 6L/s).
For the purpose of your cost estimate, please assume that there will be one well drilled, completed and tested,
however based on conditions encountered, additional wells may be drilled.
The following scope items should be included in your estimate:
•
•
•
•

Review of BlueSphere’s proposed drilling locations and target aquifers with the intention of maximising
groundwater yield and quality (a BlueSphere assessment report will be provided);
Review of drilling method and well completion based on anticipated geology and target aquifer relative to
the desired yield;
Based on your experience, recommend a competent driller/s able to complete the planned drilling program;
Review of the request for drillers quotation and return quotes (summarised by BlueSphere) and comment
on accuracy/reliability.

1

Water Transport to Port Pirie
If the test well/s are successful and the supply project proceeds, water would need to be transported to Port Pirie,
approximately 10 km from the potential drilling locations. While there appears to be a pipeline running from a
reservoir in Nelshaby to Port Pirie, at this point we do not know the condition or availability of using this pipeline.
Therefore we would need a suitably experienced civil engineer to complete the following tasks:
• Review existing pipeline and feasibility of use/refurbishment to transport water to Port Pirie. This work may
include ground reconnaissance to assess existing pipelines/easements and potential of their use. I am
currently chasing up with the council GIS plans of properties and easements so assume that BlueSphere can
provide this information to you. Please include in your cost estimate time and expenses for one trip to Port
Pirie to conduct ground reconnaissance.
• Broadly assess alternative routes.
• Probable pumping/Intermediate storage requirements.
• Conduct a broad review of the feasibility and approximate cost (i.e. with say plus or minus $200K) of
constructing and operating a pipeline to transport water from the well/s to Port Pirie.
• Produce a brief letter report (i.e. a few pages).
Water Treatment
At this stage it assumed that no treatment will be required.
Water Storage/Reticulation at Port Pirie
Not included in this assessment.
Assessment of Approvals Process
A broad assessment and cost estimate of the potential approvals process and likelihood of success/issues is
required. This should include an indication of key hold points in the context of relevant State based legislation.
Review of final option report
A final option report on the broad feasibility and costs of providing a groundwater supply to the Port Pirie township
will be produced by BlueSphere. This report will be provided in draft form for review by SKM.

TIMING
It is expected that these works can be carried out by mid February 2013.

CONTRACT
This work will be conducted under BlueSphere’s standard sub-consultancy agreement which is attached. Could you
please review the terms and conditions and if these are acceptable, enter the fees, disbursements, key person and
sign, then return to be executed.
Also, please provide hourly rates for nominated individuals.

If you have any questions, please give Darren Ellis (0415-834-303) or myself a call.
Cheers,
Adam Seeley
2

Adam Seeley
Senior Hydrogeologist
115A Ferrars St
South Melbourne VIC 3205
p: +61 3 9699 5286
m: +61 (0)407 096 268

e: aseeley@bluesphere-enviro.com.au
www.bluesphere-enviro.com.au

Please consider the environment before printing this e-mail.
DISCLAIMER:
This email and any attachments to it may be confidential and are intended solely for the use of the individual to whom it is addressed. Any views or opinions
expressed are solely those of the author and do not necessarily represent those of BlueSphere Environmental.
If you are not the intended recipient of this email, you must neither take any action based upon its contents, nor copy or show it to anyone.
Please contact the sender if you believe you have received this email in error.
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Hatch SoW Request

Port Pirie Water Supply Project
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23 January 2013

Richard Thew
Technical Director (Water) - Asia Pacific
Hatch
61 Petrie Terrace
BRISBANE QLD 4000 Brisbane
Dear Richard,

Re:

Request for Proposal – Consultancy Services, Port Pirie Stormwater Recycling Project

BlueSphere Environmental Pty Ltd (BlueSphere) has been commissioned by the Port Pirie Regional
Council to undertake a broad level feasibility assessment to collection, storage and subsequent
recovery of town storm water runoff in the Nyrstar Western Slag Dump (BSEA). This is one of a
number of water supply options that will be subject to broad comparison and cost benefit analysis to
select a preferred option(s). A broad overview of the project is included as an attachment to this
document.
While the harvesting of storm water presents opportunities for positive outcomes on a number of
fronts, the approach faces many technical, regulatory and community challenges. At this point the
project is in a prefeasibility assessment stage to determine if the concept presented above is viable
from an environmental, engineering and economical perspective.
BlueSphere is seeking to engage an experienced water quality/water treatment engineer to provide
high level consultancy services to this project, forming part of a broader technical team.
This work involves:
broadly assessing the viability of the proposed project including provision of ideas to assist in
supporting the project viability
•
developing a number of construction scenarios (at least one)
•
identifying key data gaps for each scenario
•
developing a broad scope of work and cost estimate to fill key data gaps
•
broadly estimating of the cost to construct the water treatment / management elements of the
project (i.e. each scenario) to an approximate accuracy of +/- 50%
Note that water reticulation/pumping/storage requirements are being handled under a separate
consultancy
•

Scope of Work
BlueSphere requests a cost estimate for the following scope of work:
•
•
•
•

•
•
•

Review existing reports (suggest 8 hours will be sufficient);
Conduct a site visit/inspection;
Attend a project meeting (in Adelaide or Port Pirie – aligned with site visit);
Conduct a broad review of the feasibility of the project in consideration of the required water
treatment/management aspects, identifying key technical issues, data gaps, opportunities/ideas
and constraints (including ‘show stoppers’);
Develop a range of scenarios and a broad water management/treatment cost (i.e. plus or minus
50%) to construct/implement the scenarios;
Provide a cost estimate to fill key data gaps; and,
Produce a brief letter report (i.e. a few pages) detailing the above.

BlueSphere Environmental Pty Ltd. 115A Ferrars Street, South Melbourne, Victoria 3205 Australia.
p: +61 (03) 9699 5286 e: enquiries@bluesphere-enviro.com.au web: www.bluesphere-enviro.com.au abn: 33 095 162 893
30093_Rfp_Water_Qual&Treat_Eng_23jan13
Page 1

Also, please provide hourly rates for nominated individuals.
If the project is deemed to be not feasible at any point, BlueSphere should be notified ASAP so that
the scope of the project can be reviewed and additional unnecessary work is not conducted.
Timing
We request that a proposal is submitted to BlueSphere by COB on 8 February 2013 and all work and
reporting is able to be completed by the end of February 2013 (assuming no unreasonable delays).
Contract
This work will be conducted under BlueSphere’s standard sub-consultancy agreement which is
attached. Please review the terms and conditions and note acceptance of these terms or otherwise
when providing your cost estimate.
If you have any questions in regards to this request for proposal, please do not hesitate in contacting
Darren Ellis (0415-834-303) or myself (0407-096-268).
Yours sincerely,
BlueSphere Environmental Pty Ltd

Adam Seeley
Senior Hydrogeologist | Project Manager
aseeley@bluesphere-enviro.com.au

Darren Ellis
Senior Principal Hydrogeologist | Director
dellis@bluesphere-enviro.com.au

Attachment: Contractor Background Brief
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Wallbridge & Gilbert SoW Request

Port Pirie Water Supply Project
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23 January 2013

Roger Grounds
Principal Geotechnical Engineer
Wallbridge & Gilbert
60 Wyatt Street
ADELAIDE SA 5000
Dear Roger,
Re:

Request For Proposal - Geotechnical and Civil Engineering Services, Port Pirie
Stormwater Recycling Project

BlueSphere Environmental Pty Ltd (BlueSphere) has been commissioned by the Port Pirie Regional
Council to undertake a broad level feasibility assessment of collection, storage and subsequent
recovery of town storm water runoff in the Nyrstar Western Slag Dump (BSEA). This is one of a
number of water supply options that will be subject to broad comparison and cost benefit analysis to
select a preferred option(s). A broad overview of the project is included as an attachment to this
document.
While the harvesting of stormwater presents opportunities for positive outcomes on a number of
fronts, the approach faces many technical, regulatory and community challenges. At this point the
project is in a prefeasibility assessment stage to determine if the concept presented above is viable
from an environmental, engineering and economical perspective.
BlueSphere is seeking to engage experienced civil and geotechnical engineers to provide high level
consultancy services in relation to civil and geotechnical aspects of the project, forming part of a
broader technical team. This work involves:
•
•
•
•
•

broadly assessing the viability of the proposed project including provision of ideas to assist in
supporting the project viability.
developing a number of construction scenarios (at least one).
identifying key data gaps for each scenario.
developing a broad scope of work and cost estimate to fill key data gaps.
broadly estimating of the cost to construct the dam (i.e. each scenario) to an approximate
accuracy of +/- 50%.

Scope of Work
BlueSphere requests a cost estimate for the following scope of work:
•
•
•
•

•

•

Review existing reports (suggest 2-3 hours will be sufficient);
Conduct a site visit/inspection;
Attend a project meeting (in Adelaide or Port Pirie – aligned with site visit);
Conduct a broad review of the feasibility of the project in consideration of the required civil and
geotechnical aspects, identifying key technical issues, data gaps, opportunities/ideas and
constraints (including ‘show stoppers’);
Develop a range of dam scenarios and a broad geotechnical and civil engineering cost (i.e. with
+/- 50% accuracy) to construct the scenarios (including, for instance sourcing appropriate clay or
other material for bunding); and,
Produce a brief letter report (i.e. a few pages) on the above.

Also, please provide hourly rates for nominated individuals.
If the project is deemed to be not feasible at any point, BlueSphere should be notified ASAP so that
the scope of the project can be reviewed and additional unnecessary work is not conducted.

BlueSphere Environmental Pty Ltd. 115A Ferrars Street, South Melbourne, Victoria 3205 Australia.
p: +61 (03) 9699 5286 e: enquiries@bluesphere-enviro.com.au web: www.bluesphere-enviro.com.au abn: 33 095 162 893
30093_Rfp_Geotech&Civil_23jan13
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Timing
We request that a proposal is submitted to BlueSphere by COB on 8 February 2013 and all work and
reporting is able to be completed by the end of February 2013 (assuming no unreasonable delays).
Contract
This work will be conducted under BlueSphere’s standard sub-consultancy agreement which is
attached. Please review the terms and conditions and note acceptance of these terms or otherwise
when providing your cost estimate.
If you have any questions in regards to this request for proposal, please do not hesitate in contacting
Darren Ellis (0415-834-303) or myself (0407-096-268).
Yours sincerely,
BlueSphere Environmental Pty Ltd

Adam Seeley
Senior Hydrogeologist | Project Manager
aseeley@bluesphere-enviro.com.au

Darren Ellis
Senior Principal Hydrogeologist | Director
dellis@bluesphere-enviro.com.au

Attachment: Contractor Background Brief
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Kirsty Trott
From:
Sent:
To:
Cc:
Subject:
Attachments:

Darren Ellis
Friday, 1 March 2013 11:24 AM
'Marcus Rolfe'
'Gilbert, Andrew'; 'Andrew Johnson'
Stormwater Project Port Pirie
30093_RFP_Planning Approvals Consultation_23Jan13.pdf

Marcus,
Thankyou for your time earlier this week.
We would like to further explore getting you involved in this project.
I have attached an RFP sent to SKM to provide some lower level planning services for context and draw your
attention to the Contractor Brief, in particular the ‘Structure, Team and Roles section’ which talks about a strategic
team overseeing/directing the project and the need to include a strategic planner in this team. We are strongly
considering you for this role.
We would like a brief proposal (i.e. a few pages without promotional material) from you outlining your approach,
ideas and a cost estimate to fulfil the above role at least until the end of this phase of the assessment (i.e. as
documented in the attachment). I envisage at least one trip to Port Pirie and attendance at say two similar forums
to our recent meeting.
Please provide your proposal by COB next Friday 8th March 2013 (earlier the better).
Don’t hesitate to call me with any questions etc.
Regards Darren

Darren Ellis
Senior Principal Hydrogeologist | Director
115A Ferrars St,
South Melbourne VIC 3205
p: +61 3 9699 5286
m: +61 (0)415 834 303
e: dellis@bluesphere-enviro.com.au
www.bluesphere-enviro.com.au

Please consider the environment before printing this e-mail.
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DISCLAIMER:
This email and any attachments to it may be confidential and are intended solely for the use of the individual to whom it is addressed. Any views or opinions
expressed are solely those of the author and do not necessarily represent those of BlueSphere Environmental.
If you are not the intended recipient of this email, you must neither take any action based upon its contents, nor copy or show it to anyone.
Please contact the sender if you believe you have received this email in error.
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Contractor Brief – Port Pirie Stormwater Recycling Project
Concept
The Port Pirie Regional Council (Council) has been exploring opportunities to supplement its fresh
water supply, in particular to facilitate irrigation of parklands and other recreational areas. Nyrstar
Port Pirie Smelter (Nyrstar), in partnership with Council, has recently commissioned a reverse
osmosis (RO) plant for both smelter and council use. One new option for supplementary water
supply for both Council and Nyrstar currently under investigation is the collection, storage and
subsequent recovery of town stormwater runoff in the Nyrstar Western Slag Dump (referred to herein
as the Black Sands Emplacement Area - BSEA).
Figure F1 shows the location of the BSEA relative to Nyrstar’s main site operations.
The Dead Horse Creek (DHC) wetlands (shown on Figure F1) currently collects stormwater from the
town area (with plans to expand its catchment), with an overflow pipeline to the Port Pirie River.
Large rainfall/storm events can overwhelm this system and there is an existing high flow pump and
pipeline which can discharge stormwater to the immediate south of the BSEA.
Figure F2 shows a simple flow diagram outlining the concept with potential for water use directly by
Council or Nyrstar from the BSEA or via the reverse osmosis plant (i.e. as a relatively low salinity
feed-water).
An added benefit from this proposal is opportunity for additional residence time and treatment for
stormwater prior to discharge to the Port Pirie River.
The project is currently being funded by Council but has support (including provision of some project
management resources) from Nyrstar.
Project Confidentiality
A project communication plan will be developed. At this stage the project is strictly confidential.
Description of the BSEA and Surrounds
The BSEA is essentially a large rectangular mound (approximately 56 ha in size (about 1 km x 0.5
km)) of mainly granulated spent slag (the main solid waste product from the Nyrstar smelter). At 20%
porosity (conservative estimate) this would equate to the potential to store approximately 112 ML per
metre of saturation. Several vertical metres of slag are potentially available for saturation.
The slag in the BSEA largely comprises silicate minerals (containing minor residual metals) from the
smelting process, which have been cooled rapidly to form a glassy material, which is ground up to
have a sand-like consistency. The slag is like a fine to coarse unconsolidated sand. Some
covering/rehabilitation of the slag pile surface has occurred particularly in the east of the mound. As
part of the approvals process for allowing deposition of slag on the samphire, extensive leachability
testing has been conducted which shows that the slag is relatively benign and has low reactivity
(further testing of the slag leaching potential using town runoff water would need to be conducted as
part of further feasibility assessment).
A cross-section of the BSEA area is shown on Figure F3. The BSEA comprises an anthropogenic
slag fill layer of variable thickness, underlain by the natural coastal/estuarine sands and clays of the
St Kilda Formation comprising samphire clay and a silty/sandy clay aquifer. Assuming the samphire
clay has a relatively low permeability (to effectively retain stored water), low permeability and
appropriately engineered bunding (or similar) would be required around all the margins of the BSEA
for it to be effectively used as a water storage facility.
The BSEA is surrounded to the north, west and south by vacant samphire flats and straddles a subtle
topographic/drainage divide, with drainage from the eastern part of the BSEA flowing towards the Port
Pirie River and drainage from the western part of the BSEA flowing to the Spencer Gulf. To the east of
the BSEA is the SX Holdings site which has had a range of uses including the processing of ore from
the Radium Hill uranium mine. The western SX Holdings tailings dam wall defines the eastern
boundary of the BSEA. Figures F1 and F3 show the location of the BSEA relative to SX Holdings.
BlueSphere Environmental Pty Ltd. 115A Ferrars Street, South Melbourne, Victoria 3205 Australia.
p: +61 (03) 9699 5286 e: enquiries@bluesphere-enviro.com.au web: www.bluesphere-enviro.com.au abn: 33 095 162 893
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Some bunding (flood levees) exist in the general BSEA area including one close and running parallel
to the southern margin of the BSEA.
Assumptions/Comments
The following key assumptions and comments are noted in regards to the project at its current stage:
Water Quality/Use
Water is expected to be used for irrigation of park lands and/or re-vegetation surfaces on Nyrstar.
•
Water is expected to at least in part form a relatively low salinity feed to the Nyrstar RO plant
(criteria can be supplied).
Pipes/pumps/tanks
•

Stormwater reticulation to DHC Wetland Exists.
Pumps and reticulation to and from Nyrstar RO Plant to a DHC Header Tank (adjacent to the
wetlands) exists.
•
Reticulation from a DHC Header tank to irrigation areas exists.
•
Pump and reticulation from DHC Wetland to southern margin of BSEA exists (shown on
Figure F1).
•
Reticulation/pumps do not exist within the BSEA.
•
Reticulation/pumps from BSEA to the DHC wetland (over flow), to DHC Area header tank,
Nyrstar RO Plant or Nyrstar irrigation access point do not exist.
Bunding/Lining
•
•

Existing samphire clay base is assumed to be sufficient to limit infiltration.
•
SX Holdings tailings dam bunds may or may not be available.
•
Existing levees to the south may be available with some potential for spreading the slag
deposition footprint.
•
In general the existing slag foot print should be considered for bunding.
•
Bunding height has not been determined.
•
Final slag deposition height has not been determined.
Water Depth in Slag
•

Assume up to 3 m of saturation at this stage.
Long Term Slag Dump Rehabilitation
•
•
•

Assume no long term plans for the profile.
Slag deposition is assumed to continue indefinitely.

Stage of the Project
The project is at pre-feasibility stage where key issues, opportunities and constraints (i.e. potential
‘show stoppers’) are being identified. If the concept is potentially feasible, broad cost benefit analysis
will be conducted against other options to assess the relative viability of the concept.
Project Team, Structure and Roles
BlueSphere Environmental Pty Ltd (BlueSphere) is managing the project on behalf of Council. A
strategic team including representatives from Council (Andrew Johnson – Council CEO, Andrew
Gilbert – Nyrstar, Darren Ellis – Technical, and a strategic planner (TBA) has been formed to provide
oversight and strategic direction for the project.
A second pre-feasibility technical assessment team (high level technical experts from key discipline
areas) is being formed to:
•
•

Identify key technical issues, opportunities/ideas and constraints (including ‘show stoppers’);
Develop broad scopes of work and cost estimates to fill key data gaps; and,
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Provide planning cost estimates to fill data gaps and plus or minus 50% estimates to complete
the project (i.e. likely cost of bunding, approvals etc).
The strategic team will consolidate the inputs from members of the technical assessment team into an
overall pre-feasibility assessment report and make recommendations for any further phases of work.

•

Potential Issues and Key Considerations
There are a number of potential issues and considerations that must be assessed to determine the
viability of the project including but not limited to:
•
•
•
•
•
•
•
•
•
•

Civil engineering design requirements particularly for bunding (or alternative) the BSEA;
Geotechnical;
Sourcing appropriate materials;
Pumps, reticulation and intermediate storage;
Stormwater quality both pre and post BSEA storage and need for treatment;
Operations and maintenance;
Environmental Impacts;
Planning and approvals;
Stakeholder Consultation; and,
Economics.

Project Timing
It is planned to complete the pre-feasibility phase of the project by mid March 2013, meaning that key
technical area input is required by the end of February 2013.
Project Contract
Members of the technical assessment team will be sub-contracted to BlueSphere under the attached
sub-contractors agreement.sdf
Yours sincerely,
BlueSphere Environmental Pty Ltd

Adam Seeley
Senior Hydrogeologist Project Manager
aseeley@bluesphere-enviro.com.au

Attachments:

Darren Ellis
Senior Principal Hydrogeologist Director
dellis@bluesphere-enviro.com.au

Figure F1 : Black Sand Emplacement Area
Figure F2 : Conceptual Flow Diagram
Figure F3: Cross Section – Nyrstar Black Sands Emplacement & SX Holdings
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Appendix D

Site Inspection Minutes

Port Pirie Water Supply Project
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BlueSphere Environmental Port Pirie Stormwater Recycling Meeting Notes
Meeting Number: 01
Date: 27 March 2013

Time: 10:30 – 16:00

Location: Port Pirie Regional Council Chambers
Subject: Feasibility of Stormwater Recycling Project
Facilitator: Darren Ellis (DE)
Note Taker: Adam Seeley (AS)
Attendees:
Andrew Johnson (AJ)

Port Pirie Regional Council

Andrew Gilbert (AG) – (in part)

Nyrstar

Hailey Franks (HF), Matthew Tooley (MT)

SKM

Marcus Rolfe (MR)

URPS

Richard Thew (RT)

Hatch

Roger Grounds (RG), Simon Abboud (SA)

Wallbridge and Gilbert

Darren Ellis, Adam Seeley

BlueSphere Environmental

Apologies: None
Classification: Confidential

AGENDA ITEMS / DISCUSSION POINTS / CONCLUSIONS
Item
1.

Description

Who

Meet and Greet

DE

DE welcomed attendees and described agenda, noted AG absence
AJ described venue health and safety/amenity issues.
AJ outlined importance of project to Council re greening the town, lead in air/blood
issues and previous efforts to secure a water supply and current arrangements.
DE (In AG absence) described the importance and context of the project for Nyrstar
DE noted the confidentiality of the project at this stage and particular sensitivity in
relation to neighboring property.
Attendees (except AG) introduced themselves and explained their role on the project.

2.

Nyrstar and Dead Horse Creek Wetlands Site Inspection

All

All attendees conducted inspection of Nyrstar BSEA and Dead Horse Creek Wetlands
lead by AG

PPRC_Stormwater Supply-FT_Meeting_Minutes_27March13.docx
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3.

Round Table/Work Shop - Major Issues, Data Gaps, Thoughts

MT

Matt Tooley, Pipes and Pumps
•
•
•
•
•
•
•
•
•
•

What are peak flows coming through to DHC wetlands from the 4 sub
catchments – key for sizing delivery pipe and pump infrastructure?
What are the maximum and minimum extraction flows required from the
BSEA – key for sizing extraction pipe and pump infrastructure?
Annual seasonal pattern for delivery and extraction (daily or monthly)
expected, in order to understand the volume to be stored in BSEA.
Where is extracted stormwater to be transferred (DHC header tank / DHC
overflow / RO inlet / or all)?
As built drawings of the DHC pump station, DHC inlet invert, pipeline outlet
invert and pipeline
Slag testing data (TCLP results)
Has a water balance model of the entire system been undertaken including
capacity of DHC wetland?
Water quality coming into DHCW.
What is the retention time in the DHCW?
How high can we bund prior to overflowing or hydraulic impact on adjacent
radionuclide storage facility?

Hailey Franks – Planning and Permitting
•
What conditions does Nyrstar’s current EPA licence have in regards to
BSEA or stormwater?
•
Interaction with adjoining site, potential mobilisation of contaminants.
•
Interaction with DMITRE and other interested agencies.
•
Moving potentially contaminated water onsite from DHCW to BSEA – will
licence allow?
•
Stormwater returned from BSEA to DHCW will need to meet applicable
guidelines.
•
Public perception of using water passed through slag heap on community
parks & gardens.
•
Approvals process – will depend upon interactions with DMITRE/ SX
holdings and potential for assessment under the federal Environment
Protection and Biodiversity Conservation Act.
•
Potential for inundation of area by seawater would need to be addressed.
•
What is the land tenure?
•
Who is the applicant for approvals? (Andrew Johnson – structure to get the
best outcome in the end, make clear who is responsible for what, similar to
current shared use of RO Plant).
Marcus Rolfe– Planning and Permitting
•
Similar issues as raised by Hailey Franks.
•
Sensitivity issues relating to vegetation if samphire clay used for bunding.
•
Upcoming State election (March 2014) - need to be conscious of this date
and ensuring that timing of any approvals is not politically awkward.

HF

MR
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Richard Thew – Water Quality
•
Water flowing into BSEA will likely foul slag at infiltration location resulting in
alteration of hydraulic properties – can rip new infiltration galleries to
overcome fouling and clogging.
•
How does water get to DHCW? Several significant rainfall events may
provide majority of year’s run-off volume. Need to understand the hydrology.
•
Consider salt flux with deposition of new slag.
•
Consider potential to recirculate water through slag to wash slag and
remove salt in initial periods of operation.
•
Water quality from BSEA should be better than what the PETS currently
sees.
•
Silica and hardness from slag and residual saltwater will impact upon
operation of reverse osmosis plant.
•
Detritus off the street (e.g. cigarette butts, rubbish) could be an issue if
pumped to BSEA and end up on slag heap – can rip new infiltration galleries
to overcome fouling and clogging.
•
Nutrient loads to BSEA – microbial growth, need to be managed. Potential
for enhancement/management?
Roger Grounds – Geotechnical Engineering
•
How easy will it be to get water into and out of slag.
•
Samphire Clay may not be homogeneous - may have been compromised in
the dumping of slag, former drainage lines, distortion of clay though weight
of overlying slag - these may enhance leakage.
•
Need slag properties – vertical and lateral coverage.
•
Important not to lose water through base.
•
Want confidence to say that clay is impermeable enough not to lose water.
•
Could use cut-off wall to isolate from adjacent DMITRE owned site.
•
Bunding – would prefer to use offsite clay source rather than Samphire Clay.
Samphire more difficult to work with as wet and soft, may be difficult to mine
•
Is there sufficient volume of clay available to form bund?
•
Option to bund smaller area of BSEA (e.g. create a cell) to keep away from
PIRSA/DMITRE site.
•
Would there be landscaping or revegetation of the bund?

RT

RG

Data Gaps
Information on BSEA including permeability, porosity.
•
Properties of clay.
•

Simon Abboud - Civil Engineering
•
Same issues as Roger Grounds.
•
Assume walls would not be greater than 3 m high.
•
Clay bunding best way to limit leakage.
•
Leakage downward in lieu of thru walls is more critical
•
The clay walls is defiantly the cheapest option compared to concrete, sheet
piling etc
•
Source and volume of clay to be determined.
•
Environmental issues relating to mobilisation of contaminants from adjoining
site.

SA
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Andrew Gilbert – Nyrstar Perspective
Limitations of Project
•
Timeframe is long term and not high priority (biggest challenge).
•
Perception of mobilisation of contaminants (Pb, radionuclide’s).
•
Need test work done.
Operational Impact
•
Likely not a lot of impact on operations.
•
Can’t see Nyrstar not being able to work around.
•
RO plant – if at capacity, what will happen with water? Need additional RO
plant?
Other
•
Great potential, need to prove up technically. Consider public opinion will be
positive.
•
Need to consult right people to ensure that media exposure reflects the
project in positive light – have the right answers for questions when they are
asked.
•
Not linked directly to transformation project however links through the town
greening project and blood lead levels.
•
Also attractive to Nyrstar as a cheaper source of water and reduces reliance
on Murray.
Darren Ellis - Hydrogeology
•
Is this concept classed as aquifer storage and recovery? May be good to
follow this path as existing guidelines and regulations to follow.
•
Testing done in slag aquifer on top of clay on Nyrstar site. Perched water
and high yields from wells indicates concept is feasible.
•
Infiltration/extraction methods discussed and considered feasible.
•
Evidence from operational area of Nyrstar site that samphire clay can bend
and deform.
•
Have existing numerical model that can be refined to assess impacts from
storage in BSEA.
•
Plausible measures available to mitigate impacts.
•
Aim for a net better outcome/situation for DMITRE
Discussion/Questions/Open Forum

AG

DE

DE

Marcus Rolfe – Expected date for approvals applications? DE –
Investigation/reporting would take at least 6 months Should be sensitive to Nyrstar
transformation approvals process. Perhaps 12 month process. Need advice from
planners re timing/strategy
Pilot scale testing of concept would be useful.

RG/DE

Small scale trial should be considered, say 100 m x 100 m bunded area.
Need to look at net environmental impact – e.g. some damage to Samphire Clay may
be outweighed by reduction in metals discharge to river.

AG/MR

Prefer cover of slag piles stays in place to avoid dust. Potential cost advantages to
Nyrstar re not having to cover slag. Smart design to avoid dust generation and allow
infiltration required.

AG/DE
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Need to exercise procedural caution in regards to the project, particularly in
correspondence/discussion with government bodies.

MR

This project is somewhat unusual as there may be significant environmental
consequences of not proceeding (e.g. continued reliance of Murray River water,
inability to best manage lead dust, unclean storm water entering the river).

4.

Potential cost and funding arrangements for the project were discussed

DE

Closure

DE

DE asked team is the project feasible? All attendees responded positively
Remember a broad level study identifying data gaps for next phase of work

DE

This phase should form a base for a costed proposal for next work phase.
Team member interaction was encouraged
Team members encouraged to identify fatal flaws early.

5.

Actions

DE

Feasibility reports to BlueSphere in 3 to 4 weeks (late April).
All correspondence copied to Adam Seeley/Darren Ellis
BlueSphere to control correspondence from team with Council noting risks identified
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