
 

 

 

Appendix E – Groundwater Issues Memorandum 

 

The following memorandum, exploring the potential issues associated with implementing distributed 

storages in areas with high groundwater levels, was developed to inform a key workshop in the project. 

Two key additional items, discussed further since the workshop, are important to note: 

 The decision to assume storages would not be used below a certain elevation was used for the 

purpose of strategy development at the whole of Fishermans Bend scale. It is however 

technically feasible to use storages in areas with high groundwater, albeit there are additional 

challenges that need to be addressed, and potentially therefore additional costs. If needed, 

storage in such areas can be considered in future more detailed planning that considers solutions 

at the local level. 

 Furthermore, not all stakeholders were in agreement on the decision to not consider storages in 
low-lying areas as a general rule. For example noting “Groundwater contamination is highly 

varied in the project area and design responses will differ depending on this. Furthermore, there 

are many landscape design options that can be utilised to prevent community contact of 

waterbodies including the use of dense plantings and riparian furniture. Thus, avoiding storages 

that are at or close to the groundwater level is only one of a number of responses.” 

 The groundwater memo which is an appendix to this strategy refers to 1.8m AHD as the minimum 

level at which storages are proposed. This had an allowance for ‘freeboard’ between bottom of 

the storage and future groundwater level. Following the workshop, it was agreed to remove this 

freeboard component and reduce the minimum elevation for storages from 1.8m AHD to 1.4m 

AHD. This was a key change, as there is very little area that is below 1.4m AHD. 
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1 Introduction 

This document provides a discussion on future groundwater conditions at Fishermans Bend resulting 

from the impacts of climate change, and the impact that this may have on the drainage strategy.  

2 Purpose 

The purpose of this memorandum is to provide the Fishermans Bend Drainage Working Group high-

level background information on the issues relating to future groundwater conditions. Because of the 

timing associated with the delivery of the Water Sensitive Drainage and Flood Management Strategy, 

it is not likely that the required information will be made available in time to make an informed decision 

as to the viability of infrastructure construction in or around groundwater. As such, certain assumptions 

will need to be made as part of the Strategy. 

This issue was discussed at the Fishermans Bend Drainage Working Group meeting on 15.11.2018 

where it was decided a stand-alone meeting to deal with the issue was required. This meeting has been 

scheduled for 21.11.2018 and this memorandum is simply meant to provide information ahead of that 

meeting. 

3 Objectives 

The objective of the memorandum is to briefly discuss: 

1. Existing groundwater conditions (e.g. level, salinity, contamination, etc.) 

2. Future groundwater conditions by 2100 (i.e. considering impacts of climate change, particularly sea 

level rise) 

3. Impact of future groundwater conditions on infrastructure, drainage, etc. 

4. Possible future groundwater management responses (e.g. dewatering). 

5. Implications for the Water Sensitive Drainage and Flood Management Strategy. 
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4 Groundwater Studies for Fishermans Bend 

Groundwater studies for Fishermans Bend were conducted between 2015 and 2017 for EPA. The 

studies focused on confirming the depth of groundwater and the regional groundwater quality.  The 

studies can be found at https://www.epa.vic.gov.au/fishermansbend#Studies. 

5 Existing groundwater conditions 

The EPA’s Fact sheet: Fishermans Bend groundwater studies 2015–2017 (publication 1674) and 

Summary of groundwater studies (2015–2017) (AECOM, 2017) contain useful summaries of the key 

findings from the various studies. Relevantly for this memorandum this included: 

 The groundwater in Fishermans Bend is shallow, with a depth of approximately 1 – 3.5 meters below 

ground level (mBGL). The variation in groundwater depth is due to the presence of former 

landfills/quarries, extensive underground sewer networks, former wetland areas and proximity to the 

Yarra River and Hobsons Bay. 

 Groundwater contamination has been identified which may trigger further assessment during future 

development. The main contaminants found on a regional scale include: Metals (Aluminium, Arsenic, 

Total Chromium, Iron, Lead, Manganese, Nickel); Ammonia; Nitrate; Chloride; Fluoride, Sodium; 

Sulfate; Total Recoverable Hydrocarbons (TRH); and PFAS. 

 The salinity levels are between 124 and 30,300 mg/L. That groundwater was sampled at the lower 

end of this salinity range means drinking water is a protected beneficial use; however other 

contaminants may preclude this use. 

 Some contaminant levels were elevated above drinking water and recreational guidelines. EPA will 

consider these further, with the aim of identifying a groundwater quality restricted use zone where 

groundwater is polluted. 

 Volatile organic compounds were identified in a small number of groundwater bores, indicating 

localised impacts. 

 There were no obvious groundwater contaminants that would constrain buildings and structures on 

a regional scale, however, localised impacts of chloride and sulfate do exist in parts of Fishermans 

Bend and will need to be considered by developers. 

 Groundwater north of the Westgate Freeway is likely to discharge to the Yarra River while 

groundwater south of the Westgate Freeway is likely to discharge to Hobsons Bay. The groundwater 

may impact those surface waters. 

The EPA notes that the results of this investigation will be used by EPA to identify a groundwater 

quality restricted use zone, which indicates an area of polluted groundwater unsuitable for some uses. 

As individual sites are developed, the Capital City Zone planning scheme means that those 

developed for sensitive uses will undergo environmental audits in accordance with the Environment 

Protection Act 1970 requirements, and be cleaned up as necessary. 
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Groundwater Levels 

The existing groundwater table in Fishermans Bend has a depth of approximately 1 – 3.5 meters 

below ground level (mBGL). The depth varies in relation to distance from the river/coast, local surface 

elevation and other physical  

At the River Yarra (adjacent to Fishermans Bend), and along the edge of the bay, the groundwater 

level is expected to correlate with mean sea level, which is currently at about 0m AHD.  Figure 1 

below presents the groundwater levels within Fishermans Bend. Attachments 1 and 2 further detail 

existing groundwater levels across the Fishermans Bend precinct and locally across Lorimer, 

Sandridge & Montague Precincts. 

 

 

Figure 1:  Groundwater levels (mAHD) [‘Groundwater Monitoring Event Fishermans Bend Urban 

Renewal Area’. 2016. AECOM for EPA.] 

Figure 1 and Attachments 1 and 2 indicate that, even across the lower Lorimer, Sandridge & 

Montague Precincts, there is expected to be variations in the local groundwater level. Further site-

specific investigations are recommended before finalising any assumptions that rely on understanding 

groundwater levels. 

Tidal Influence on Groundwater Levels 

Due to the expected permeability of the ground beneath Fishermans bend, it is likely that there will be 

a degree of dampened tidal influence on groundwater levels – most significantly adjacent to the Yarra 

River. AECOM, in their 2015 Desktop Study and Preliminary Regional Conceptual Site Model drew 

the following conclusions regarding tidal influences: 

“There is expected to be significant tidal influence on the shallow groundwater. This tidal influence is 

expected to be greater particularly closer to the Yarra River to the north of the site and is likely to 

become damped towards the south. Further consideration of this on the regional groundwater quality 
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including the impacts of regular flushing of water, salinity and migration pathways needs to be further 

assessed as part of future investigations”. (AECOM, Desktop Study and Preliminary Regional 

Conceptual Site Model, 2015, p13). 

6 Future groundwater conditions  

Groundwater Level 

Groundwater conditions are expected to change over time, predominantly due to the sea level rise 

resulting from global climate change. However, we are not aware of any specific consideration of this 

issue across any of the Fishermans Bend planning studies. 

For flood management, current planning requirements and practice are to plan for a sea level rise of 

0.8m by 2100. Given the “significant tidal influence on the shallow groundwater” as identified by 

AECOM (2015), it is reasonable to expect that groundwater levels will increase at a comparable rate 

to the sea level rise in proximity to the Yarra River. That is an increase of approximately 0.8m by 

2100. 

If the general groundwater level (noting there are local fluctuations) is approximately 0.0m AHD today, 

then by the year 2100 it may be in the order of 0.8m AHD. This increase may become less 

pronounced in general as you get further from the river, but detailed investigations and modelling are 

again recommended before any firm decisions are made as to future levels and impacts. 

Uncertainty 

Although current planning requirements and practice are to plan for a sea level rise of 0.8m by 2100, 

this is only one scenario, and by no means is 0.8m an end point for sea level rise. Best practice 

planning should consider a range of scenarios acknowledging that this level may be reached some 

time before or after 2100, and that sea level will continue to rise beyond this point. To the extent that 

groundwater levels at Fishermans Bend are dependent on the sea level, then the same 

considerations should apply.  

7 Impact of future groundwater conditions 

If future groundwater levels at Fishermans Bend approach 0.8m AHD (or higher), then this raises a 

critical issue for infrastructure and development within the Fishermans Bend. This is because there 

would be areas where the groundwater level is at, or close to, ground level (see red areas on map 

below), and reasonably large areas in the North-Eastern part of Fishermans Bend where groundwater 

is less than 500mm below ground level (see orange areas) or less than 1000mm below ground level 

(see yellow areas).  

Note that the elevation map below provides just an approximate idea of spatially how much area 

would be impacted, and doesn’t actually reflect groundwater levels or consider local fluctuations in 

groundwater levels. 
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Figure 2. Ground levels 

8 Possible future groundwater management responses 

If future groundwater conditions are as predicted in the previous sections (eg ground water levels 

being at approximately ground level in some areas by 2100), it is highly likely that groundwater levels 

would need be actively managed at some point in the future. For example, groundwater levels could 

be maintained at a certain level through de-watering (pumping out groundwater). This is likely to be 

required independently of any drainage solution, to manage amenity and functionality of the precinct 

as it is currently proposed. 

9 Implications for the Drainage and Flood Management Strategy 

Future groundwater conditions have significant implications for the Water Sensitive Drainage and 

Flood Management Strategy. If there are high groundwater levels, then this will likely influence the 

possible depth of infrastructure. 

If groundwater levels are actively managed in the future (eg through dewatering) then the impacts 

of this issue may be avoided or minimised. There is considerable uncertainty about this though. For 
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the purposes of this strategy, it would be imprudent to assume that this will occur, because it appears 

that the issue hasn’t been considered yet at Fishermans Bend, let alone there being a commitment to 

that particular management approach. 

Additionally, groundwater suppression through dewatering may not be desirable if avoidable. 

Environmental impacts of disposal might necessitate costly decontamination measures. 

Alternative suppression approaches have been raised by stakeholders in the Working Group (eg 

through strategic plantings), however it is unlikely that this would provide a long term solution and 

whether it could even be effective in the short term.  

If groundwater levels are not actively managed in the future, then there is a question to consider 

about the allowable depth of infrastructure, and in particular for this strategy, whether we should 

consider excavated storages in the low lying areas as part of the drainage plan.   

Based on discussions to date within the Drainage Working Group, GHD has assumed that excavated 

storages may not be suitable in areas where the surface level is lower than 1.8m AHD (this assumes 

groundwater generally at 0.8m AHD by 2100, allowance for storage depths of up to 0.5m, and 
allowance for a further 0.5m to enable a suitable formal invert to be established). See the image 

below. 

 

Figure 3. Storage level assumptions allowing for impact of climate change on groundwater 

GHD previously understood that in principle there was agreement with this approach described 

above, but that the exact level of 1.8m AHD needed further consideration. We now understand that 

this requires further discussion before agreement is reached. 

Below is a plan providing an indication of the area within Fishermans Bend that is generally below 

1.8m AHD (see yellow, orange & red areas).  
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In areas that CoM has identified for flood detention storage, the CoM has suggested that these could 

be excavated below the ground water level to maximise the storage in the air space above and leave 

them as a permanent water body.  The question of how these spaces would work from an urban 

design perspective is still to be worked through by CoM. 

Additionally, we note that groundwater salinity and groundwater contamination both need to carefully 

considered if allowing any infrastructure below the groundwater level and in particular if creating any 

permanent water bodies. It is unlikely that it would be desirable to have (untreated) groundwater in 

open water bodies where there is a risk of community contact. 

It is noted that if you let a storage fill with groundwater (and presumably the pipe below it), then the 

only active storage area you have is the air space above the storage, so groundwater level controls 

your invert level. This means you either have to pump the groundwater out, or put storages higher, or 

keep the groundwater out (eg through contained/lined storages). Given all of the above, keeping the 

groundwater out seems attractive, but that will require sealing/lining the storage which will be 

expensive (e.g. sheet piles etc.). 

Water Sensitive City Solutions 

It is worth noting that one of the CRCWSC’s five current national research project is Integrated 

Research Project 5: Water Sensitive City Solutions for Groundwater Impacted Development. This 
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research project specifically explores the unique issues of providing water sensitive city solutions in 

developments impacted by high groundwater tables. The project is still underway, but we have 

reviewed the draft Stage 1 Report (GHD and Water Technology, prepared for CRCWSC, October 

2018) for any potentially relevant ideas or solutions for this project. 

The report concludes that there are numerous methods potentially available to predict future 

groundwater impacts, and measures such as rainwater tanks may actually assist in lowering the water 

table in areas less impacted by sea ingress. The lower areas across Fishermans Bend are likely see 

minimal impact as a result of such measures. 

Potential impacts to structures as a result of reductions to footing strength were also noted, but no 

strong mitigation measures were noted that are likely to substantially limit the impacts of sea level rise 

(aside from conventional mechanical dewatering measures). 
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Ryan Brotchie 
Service Line Leader Integrated Water Management 
 
 
 
 

Attachments: 

Existing Groundwater Level –Fishermans Bend (m AHD) 

Existing Groundwater Level – Lorimer, Sandridge & Montague (m AHD) 
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