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USE OF REPORT 

The preparation of this report has been undertaken for the purpose of providing expert evidence in 

the matter between Ansevata Nominees Pty Ltd and South Gippsland Shire Council regarding the 

dam at “Marapana”, Loop Road, Walkerville, Victoria, and it is not intended that this report should be 

used for any other purpose. 
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ANZECC Australian and New Zealand Environment Conservation Council  

ARMCANZ Agriculture and Resource Management Council of Australia and New Zealand 

BOD Biological Oxygen Demand 

COC Chain of Custody 
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IWRG Industrial Waste Resource Guideline 

SEPP State Environment Protection Policy 

VCAT Victorian Civil and Administrative Tribunal 

 WoV   Waters of Victoria 
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1. INTRODUCTION 

I was instructed by Wisewould Mahony Lawyers (Wisewould Mahony) on behalf of Ansevata 

Nominees Pty Ltd (Ansevata) to provide expert evidence regarding the dam at “Marapana”, Loop 

Road, Walkerville, Victoria. 

The expert evidence relates to an Agreement for Taking of Water between Ansevata and South 

Gippsland Shire Council (Council), which provides Ansevata the right to use water from a dam 

located on the retarding basin land (‘the dam’ ) for the purpose of irrigation of pasture and crops and 

watering of stock without charge. This matter relates to concerns held by Ansevata regarding the 

quality of the water within the dam. 
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2. SCOPE  

I have been instructed to: 

 Review the available documentation in relation to the matter;  

 Undertake such inquiries as appropriate to enable me to prepare a response to the questions 

set out in the instructions; and 

 Prepare an expert evidence report providing my opinion in relation to several specific 

questions, and any other matters relevant based on my review.  
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3. EXPERT EVIDENCE DETAILS 

3.1 Expert Witness Details 

Expert Witness: Dr Darren Bennetts  

Address: Level 10, 222 Kings Way, South Melbourne, Victoria, 3205 

Company: Peter J Ramsay & Associates Pty Ltd 

3.2 Expert’s Qualifications and Experience 

I am a qualified hydrogeologist, holding a Bachelor of Environmental Science (Hons) and a PhD in 

hydrogeology, geochemistry and hydrology. I am appointed as an Environmental Auditor pursuant to 

the Environment Protection Act 1970 by Environment Protection Authority  

(EPA) Victoria in the category of contaminated land and am a member of Mr Peter Ramsay’s expert 

support team for statutory audits. I have over 13 years’ experience in environmental consulting, with 

significant expertise in soil, groundwater and gas investigations, groundwater and soil vapour 

modelling, risk assessments, site remediation, due diligence transactions, and water resource 

management. 

I have extensive experience in conducting hydrogeological assessments, including for water 

resources in Australia, New Zealand, Papua New Guinea, New Caledonia, Fiji, Samoa and Tahiti. In 

addition, I have conducted numerous investigations regarding the potential environmental impacts 

associated with various industrial facilities, including a number of environmental investigations into 

the storage, treatment and management of wastewater. 

Prior to my role at Peter J Ramsay & Associates, I conducted research into the hydrogeology, 

hydrochemistry and hydrology of groundwater flow systems in western Victoria and their role in the 

development of dryland salinity. I have authored numerous papers, which have been published in 

International peer reviewed journals, in relation to dryland salinity, hydrogeology and geochemistry, 

and geology. 

My curriculum vitae is provided in Appendix A. 
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3.3 Expert’s Area of Expertise 

My professional career has focused on identifying and resolving environmental issues at industrial 

and commercial facilities or associated with historical land uses. This includes soil, groundwater and 

gas investigations, groundwater and soil vapour modelling, risk assessments, site remediation 

(including soil, groundwater and vapour remediation), environmental management and water 

resource management. I have expertise and experience in hydrogeology, hydrology, geochemistry, 

contaminant fate and transport, assessment of exposure pathways and risk, and remedial 

technologies.  

I have previously acted as an expert witness at Victorian Civil and Administrative Tribunal (VCAT) 

and have provided assistance to Mr Peter Ramsay in relation to various expert witness cases in the 

Supreme Court of Victoria, County Court, VCAT and panel hearings.  

3.4 Statement of Expertise 

In view of my professional qualifications and expertise, I believe I am well qualified to prepare and 

present this evidence.  

3.5 Existence of Private or Business Relationship with the Party Requesting this Report 

There is no relationship between myself and Ansevata Nominees Pty Ltd, beyond the commercial 

arrangement to prepare this expert evidence report.  

3.6 Instructions that Defined the Scope of the Report 

Written instructions were received from Wisewould Mahony on behalf of Ansevata on 26 March 2018 

to provide an expert witness report in relation to the matter between Ansevata and Council. A copy of 

the instructions from Wisewould Mahony is provided in Appendix B. 

In preparing this expert evidence report, I have read and agree to be bound to by the Expert Witness 

Code of Conduct for the Supreme Court of Victoria. In addition, I acknowledge the obligation on an 

expert witness imposed by the Civil Procedure Act 2010, and have complied with those obligations in 

preparing my report. 

3.7 Facts, Matters and Assumptions Used 

The following facts, matters and assumptions were used in the preparation of this report: 

Attachment 10.1.7 Agenda - 30 May 2018

Ordinary Meeting of Council No. 423 - 30 May 2018 412



 

 

5 

 The Brief of Documents provided by Wisewould Mahony (Section 3.8.1); 

 Consideration of relevant legislation and guidelines (Sections 3.8.2 and 3.8.3); and 

 My experience in surface water investigations, water resource management and evaluating the 

risk to the environment due to the reuse of reclaimed water. 

3.8 Documents and Other Materials Used to Prepare Report 

The documentation and materials used to prepare this report are listed following. 

3.8.1 Supplied Documents 

The following documents were provided by Wisewould Mahony Lawyers for my consideration: 

1. Letter from Mr Rob McGirr of Wisewould Mahony Lawyers to Dr Darren Bennetts dated 

26 March 2018 outlining the instructions and background information relating to the matter. 

2. Expert Witness Code of Conduct for the Supreme Court of Victoria (Form 44A). 

3. Extract of the Civil Procedure Act 2010 (Vic) about the obligations on expert witnesses in 

Victorian Courts. 

4. Agreement for taking water dated 8 May 1990 

5. Deed of variation to the water agreement dated 28 November 2016. 

6. Storage capacity area and location plan 30-158 dated 16 November 1997. 

7. Walkerville basin feature level survey dated 27 January 2016 by Mackie Surveying. 

8. Copies of certificates of analysis as per the schedule attached. 

9. Aerial photograph of the site. 

10. Map showing sampling locations SP1 to SP4: SP1 and SP3 are water outlets of the North West 

and South West corner of the dam SP2 is the stormwater outlet of the South East corner of the 

dam from the Estate by underground pipe. 

11. Letter to Mr Rob McGirr of Wisewould Mahony Lawyers from Mr Andrew Sherman of Russell 

Kennedy regarding the proposed works at Walkerville Retarding Basin dated 20 April 2018. 

12. Original design drawings for Promontory Views Estate Drainage Scheme plan file number 

30-160 dated February 1988. 

13. Updated Walkerville basin feature level survey dated 27 January 2016 by Mackie Surveying. 

14. Proposed plans for Promontory Views Basin Works plan file number 40/1703/1 dated 

30 November 2017. 

The document numbers proceeding the document details are used throughout this report to reference 

each document. 
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3.8.2 Legislation  

I have considered the following pieces of legislation in the preparation of my evidence: 

 Environment Protection Act 1970; 

 Water Act 1989; 

 State Environment Protection Policy [SEPP] (Waters of Victoria) (WoV),1988; and 

 Variation to SEPP (WoV), 2003. 

3.8.3 Technical References and Guidelines 

I have considered the following technical references and guidelines in the preparation of my 

evidence: 

 Australian and New Zealand Guidelines for Fresh and Marine Water Quality, Australian and 

New Zealand Environment Conservation Council (ANZECC) and Agriculture and Resource 

Management Council of Australia and New Zealand (ARMCANZ), October 2000 

(ANZECC/ARMCANZ 2000);  

 Australian/New Zealand Standard 5667.1:1998, Water Quality-Sampling, Part 1: Guidance on 

the design of sampling programs, sampling techniques and the preservation and handling of 

samples, 1998. 

 Environment Protection Authority Publication 441, 6th Edition, A Guide to the Sampling and 

Analysis of Water and Wastewater, 1995; 

 Environment Protection Authority Publication, Industrial Waste Resource Guideline (IWRG) 

701, Sampling and Analysis of Waters, Wastewaters, Soils and Wastes, June 2009; and 

 Environment Protection Authority Victoria 2003, Guidelines for Environmental Management, 

Use of Reclaimed Water, Publication 464.2, June 2003 (EPA Publication 464.2). 

3.9 Summary of Opinions 

It is my opinion that: 

 It is not possible to confirm that the monitoring program was undertaken in accordance with 

EPA requirements as insufficient documentation was available.  

 Based on my review of the results provided with regard to the relevant criteria for irrigation and 

livestock watering, I am of the opinion that the dam water is not suitable for irrigation of pasture 

and crops, and watering of livestock. In drawing this conclusion I acknowledge that insufficient 

documentation has been provided to confirm the efficacy of the sampling program, however, 

any data errors are unlikely to alter the overall magnitude of the results. 

 Dam water quality in Victoria is regulated by both the Water Act 1989 and the Environment 

Protection Act 1970. These require that the uses of the water that it is intended to be used 

should not be compromised.  
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 Based on my opinion that the water is not suitable for the intended uses of irrigation and 

livestock watering, in accordance with both the Water Act 1989 and the Environment Protection 

Act 1970, the water is considered to be polluted.  

 The source of the polluted water identified is considered to be from a combination of treated 

septic tank effluent from the adjacent Estate mixed (essentially diluted) with stormwater.  

 The mixing of stormwater with septic tank effluent is inappropriate and inconsistent with the 

management principle of segregating wastewater from clean water streams. To that end, it is 

considered to be inherently very difficult to ensure suitable water quality within the dam to 

support irrigation and livestock watering purposes based on the current system.  

 The system would need to be upgraded to include a pre-treatment step to ensure that only 

acceptably treated septic tank effluent is released into the dam. Alternatively, septic tank 

effluent should be prevented from being placed into the dam and disposed of in an alternative 

manner (i.e. dispersion trench system).  

3.10 Provisional Opinions 

The opinions expressed are not considered to be provisional. 

3.11 Limitation 

I consider myself qualified to prepare and present the report, and where an area is beyond the area 

of my expertise, I have noted this in the report. I have not addressed questions falling outside my 

area of expertise, and do not consider it incomplete or inaccurate in any respect.  

My opinions are based on my review of the documentation provided for my review and other relevant 

documentation that I have sourced and my professional experience.  

3.12 Declaration 

I have made all the enquiries that I believe are desirable and appropriate and that no matters of 

significance which I regard as relevant have to my knowledge been withheld. 
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4. FINDINGS AND OPINIONS 

4.1 Background 

In 1990 Ansevata provided Shire of Woorayl with approximately 2.585 ha of its land to construct a 

retarding basin and dam to receive stormwater drainage and treated septic effluent from the nearby 

Promontory Views Estate (the Estate) (Document 1). The dam is located off Panoramic Drive, 

Walkerville, approximately 200 m north of the local Country Fire Authority building.  

Ansevata subsequently entered into an agreement with the Shire of Woorayl, dated 8 May 1990, 

whereby Ansevata had an entitlement to use the water in the dam for the purpose of irrigation of 

pasture and crops and watering of stock on their remaining land (Document 4). The Agreement sets 

out the rights and obligations of the parties. As part of the Agreement, the Shire was to ensure that 

the water in the dam was of suitable quality for the purposes of irrigation and stock watering. In 1994 

the Shire of Woorayl was merged into the South Gippsland Shire Council, with responsibilities under 

the Agreement being taken on by the South Gippsland Shire Council (the Council). In 2016, a 

variation was made to the Agreement whereby the Council may not take or use water from the dam 

except in certain circumstances (Document 5). 

Ansevata uses the farm to graze cattle and sheep and operate a vineyard, and has used the water in 

the dam to irrigate crops and pastures, and water livestock. A windmill pump next to the retarding 

basin dam pumps water via an underground water pipe of approximately 1 km in length from the 

retarding basin to another dam referred to as the ‘home dam as necessary. 

I am instructed that the land immediately surrounding the dam (retarding basin land) is fenced. The 

dam itself was designed with dimensions of 120 m x 200 m and a storage capacity of 15 ML 

(Document 6). As constructed plans for the dam were not available (Document 10). 

The dam receives storm water from the majority, but not the entirety, of the Estate (Document 1). The 

Estate covers approximately 25 ha, including 380 allotments, of which approximately three quarters 

have dwellings. There is no reticulated water supply or sewerage (Document 1). Domestic 

wastewater is understood to be treated and reused/disposed on each individual site. Pursuant to the 

Agreement the Council has undertaken various tests of the water in the dam. Copies of all of the tests 

results which have been provided to Ansevata by the Council were provided for my review 

(Document 8). 
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4.2 Answers to Questions Posed 

4.2.1 Question 1 

What are the "methods recommended by the Environmental Protection Authority", as at 

1990 and now, for testing biological and chemical pollution referred to in clause 8 of the 

agreement? Have the methods recommended by the Environmental Protection Authority 

been followed? 

At the time that the Agreement was made in 1990, EPA Publication 441, 5th Edition, A Guide to the 

Sampling and Analysis of Water and Wastewater, 1987, was the applicable guideline. This guideline 

was updated again in 1995 (6th Edition). The current guideline is EPA Publication IWRG701, 

Sampling and Analysis of Waters, Wastewaters, Soils and Wastes, June 2009.  

A copy of EPA Publication 441, 5th Edition, was sought from EPA, however, a copy of this document 

was unable to be located by EPA. Therefore, reference has been made to the 6th Edition, 

September 1995, which I was able to obtain. In any case, the data provided are from 2016 to 2018 

and the most recent guideline, IWRG701, would apply to those data. 

Both EPA Publication 441, 6th Edition, and EPA Publication IWRG701 recommend for well mixed 

waters the retrieval of surface water samples from approximately 100 mm below the surface and 

away from the edge of the water in order to ensure that a sample representative of the water body is 

obtained.  

In addition to sample retrieval, guidance is also provided relating to sample handling, storage and 

transport, and analytical and quality assurance methods. With the exception of the sample location, 

no information has been provided regarding the methodology employed during the sampling 

episodes. Therefore, it cannot be confirmed that the methods recommended by EPA in relation to 

sample retrieval, sample handling, storage and transport, and quality assurance have been followed.  

In addition, all samples should be accompanied by chain of custody (COC) documentation (referred 

to as a sample log in EPA Publication 441, 6th Edition) when being sent to a laboratory. The COC 

documentation should include the details of all samples being sent to the laboratory and enable the 

condition of the samples and timeframe between sampling and analysis to be confirmed. Of the 

17 laboratory reports provided for my review, COC documentation was only provided for five. Only 

two of the COCs had information relating to the condition of samples upon receipt at the laboratory. 

These indicated that the samples had been received undamaged, appropriately preserved, within the 

recommended holding times and at an appropriate temperature. 
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Quality assurance procedures are also an integral part of any sampling program that is performed in 

accordance with EPA guidelines. These include appropriate sampling methods, staff training, field 

records, equipment and analytical methods, detection limits, holding times and quality control 

analyses. There is insufficient documentation available to confirm that these items have been 

satisfactorily addressed. 

With respect to the analytical program to test for biological and chemical pollution, this is not specified 

in the guidelines as the development of an analytical program is site specific. In my opinion, potential 

contaminants of concern associated with water from stormwater and treated septic tank effluent 

include heavy metals, nitrate, ammonia, phosphorous, pH, biological oxygen demand (BOD), 

dissolved and suspended solids, Escherichia coli (E.coli), thermotolerant (or faecal) coliforms and 

turbidity. Of these, pH, BOD, suspended solids, E.coli and turbidity have been analysed by Council. It 

is my opinion that the analytical program should have been expanded, particularly when elevated 

concentrations were identified, so that the risks associated with the use of the water for irrigation and 

stock watering could be adequately appraised. 

4.2.2 Question 2 

Is there an appropriate, common or standard methodology or regime for collecting samples 

of water from a dam for testing? Has that methodology been followed? 

As outlined in Section 4.2.1, for well mixed water surface water samples should be retrieved from 

approximately 100 mm below the surface and away from the edge of the water. No information has 

been provided regarding the methodology employed during the sampling episodes apart from the 

location within the dam that the sample was retrieved from. Therefore, it cannot be confirmed that the 

methods recommended by EPA have been followed. 

4.2.3 Question 3 

What if any are the standards to assess whether water in the dam is suitable for the purpose 

of irrigation of pasture and crops or watering of stock? 

The criteria provided in ANZECC/ARMCANZ 2000 are those that apply to determine suitability of the 

water for irrigation and livestock watering purposes. The ANZECC/ARMCANZ guidelines represent 

the most up-to date, Nationally agreed criteria for the management of water resources in Australia 

and New Zealand. The guidelines were first issued in 1992 and were updated in 2000. The criteria for 

the contaminants of concern are provided in Table 1. 
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Table 1 Water Quality Criteria for Irrigation and Livestock Watering 

Analyte 
Guideline Values 

Irrigation Livestock Watering 

Thermotolerant coliforms 
(cfu/100mL) (a) 

<10 (b) 

<100 (c) 

<1,000 (d) 

<10,000 (e) 

100 

Calcium - 1,000 

Sodium <115 (f) - 

Phosphorus 0.05 - 

Chloride <175 (f)  

Nitrate (as N) - 90.3 

Nitrite (as N) - 9.1 

Nitrogen 5 - 

Sulphate - 1,000 

Total dissolved solids - 4,000 (g) 

pH (pH units) 6 to 9 - 

Aluminium 5 5 

Arsenic 0.1 0.5 

Beryllium 0.1 n/a 

Boron 0.5 5 

Cadmium 0.01 0.01 

Chromium 0.1 1 

Cobalt 0.05 1 

Copper 0.2 0.4 

Fluoride 1 2 

Iron 0.2 - 

Lead 2 0.1 

Lithium 0.075 - 

Magnesium - n/a 

Manganese 2 - 

Mercury 0.002 0.002 

Molybdenum 0.01 0.15 

Nickel 0.2 1 

Selenium 0.02 0.02 

Uranium 0.01 0.2 

Vanadium 0.1 n/a 

Zinc 2 20 
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Notes: 
a) It is recommended that a median value of thermotolerant coliforms is used, based on a number of readings 

generated over time from a regular monitoring program. Investigations of likely causes are warranted when 
20% of results exceed four times the median trigger value (ANZECC/ARMCANZ 2000). 

b) Raw human food crops in direct contact with irrigation water (e.g. via sprays, irrigation of salad vegetables) 
c) Pasture and fodder for dairy animals (without withholding period) 
d) Raw human food crops not in direct contact with irrigation water (edible product separated from contact with 

water, e.g. by peel, use of trickle irrigation); or crops sold to consumers cooked or processed, and Pasture 
and fodder for dairy animals (with withholding period of 5 days), and Pasture and fodder (for grazing animals 
except pigs and dairy animals, i.e. cattle, sheep and goats) 

e) Silviculture, turf, cotton, etc. (restricted public access) 
f) Criterion for grapes. 
g) Criterion for beef cattle. 

4.2.4 Question 4 

Based on the tests results attached to this letter, is the water in the dam suitable for the 

purpose of irrigation of pasture and crops and watering of stock? 

The samples that have been retrieved from the dam have only been analysed for pH, E.coli, BOD, 

turbidity and suspended solids. Of these analytes, criteria are only available for pH for irrigation uses. 

The pH measured would not preclude the use of the dam water for irrigation purposes. 

There are no specific criteria for E.coli in water used for irrigation and livestock watering. However, as 

E.coli is the most common thermotolerant coliform present in faeces (typically >90%) it is regarded as 

the most specific indication of recent faecal contamination and, therefore, the measured E.coli 

concentrations are considered appropriate to compare to the criteria for thermotolerant coliforms, 

noting that this comparison is likely to provide an underestimation of actual thermotolerent coliform 

concentrations.  

In evaluating the significance of the E.coli concentrations for the uses of irrigation and livestock 

watering, ANZECC/ARMCANZ 2000 (Sections 4.2.3.3 and 4.3.2.2) states that “It is recommended 

that a median value of thermotolerant coliforms is used, based on a number of readings generated 

over time from a regular monitoring program. Investigations of the likely causes are warranted when 

20% of results exceed four times the median trigger value”.  

The E.coli values measured between February 2016 and January 2018 and the median value are 

shown in Figures 1 and 2.  
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Figure 1 E.coli Concentrations with Time (including outlier) 

 

Figure 2 E.coli Concentrations with Time (excluding outlier) 

A median value (265 cfu/100 mL) was calculated based on all of the laboratory results provided 

(Document 7). This median value included the outlier of 4,400 cfu/100 mL measured in March 2016. 

When this apparent outlier is precluded from the calculation, the median value is 200 cfu/100 mL.  
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Both of the calculated median values are above the criteria for irrigation (specifically ‘raw human food 

crops in direct contact with irrigation water (e.g. via sprays, irrigation of salad vegetables)’ and 

‘pasture and fodder for dairy animals (without withholding period)’), and livestock watering. 

Based on review of the results provided with regard to the relevant criteria for irrigation and livestock 

watering, I am of the opinion that the dam water is not suitable for irrigation of pasture and crops, and 

watering of livestock. In drawing this conclusion I acknowledge that insufficient documentation has 

been provided to confirm the efficacy of the sampling program (as discussed in Section 4.2.1), 

however, any data errors are unlikely to alter the overall magnitude of the results. 

4.2.5 Question 5 

If in your opinion the water of the dam is not suitable for the purpose of irrigation of pasture 

and crops and watering of stock, what are the likely causes of the water not meeting that 

purpose? 

The water in the dam is indicated to be from a combination of treated septic tank effluent from the 

adjacent Estate mixed (essentially diluted) with stormwater. The data are consistent with this 

system and therefore are not surprising. Therefore, it is my opinion that the likely causes for the 

water not meeting that purpose are contaminants being transported into the drainage system from 

stormwater following a rain event together with insufficiently treated septic tank effluent. 

It is my opinion from an environmental perspective that the mixing of stormwater with septic tank 

effluent is inappropriate and inconsistent with the management principle of segregating wastewater 

from ‘clean’ water streams. It is stated in EPA Publication 464.4, Use of Reclaimed Water, June 

2003, that “.. supplementing reclaimed water with other water sources in order to meet the minimum 

treatment standards (such as levels for BOD, SS, E.coli, pH).. is not an acceptable practice as 

reclaimed water must meet the required criteria prior to dilution with other sources.” 

To that end, it is considered to be inherently very difficult to ensure suitable water quality within the 

dam to support irrigation and livestock watering purposes based on the current system. The system 

would need to be upgraded to include a pre-treatment step to ensure that only acceptably treated 

septic tank effluent is released into the dam. Alternatively, septic tank effluent should be prevented 

from being placed into the dam and disposed of in an alternative manner (i.e. dispersion trench 

system). 
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4.2.6 Question 6 

What external controls exist to regulate dam water quality? 

Dam water quality in Victoria is regulated by both the Water Act 1989 and the Environment Protection 

Act 1970.  

The Water Act 1989 provides for the protection of the ‘beneficial purpose’ of water resources, 

including dams. In the Water Act 1989, ‘pollute’ is defined as “..to alter (directly or indirectly) the 

physical, thermal, chemical, biological or radioactive properties of the water so as to make the 

water— 

(a) less fit for any beneficial purpose for which it is, or may reasonably be expected to be, used; or 

(b) harmful or potentially harmful to— 

(i) the health, welfare or safety of human beings; or 

(ii) animals, birds, wildlife, fish or other aquatic life; or 

(iii) plants or other vegetation; or 

(iv) other organisms;“ 

In addition, the Environment Protection Act 1970 requires that:  

“(1) A person shall not pollute any waters so that the condition of the waters is so changed as to 

make or be reasonably expected to make those waters—  

(a)  noxious or poisonous;  

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

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

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

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

‘Waters’ is defined in the Environment Protection Act 1970 as “reservoir, tank, billabong, anabranch, 

canal, spring, swamp, natural or artificial channel, lake, lagoon, waterway, dam, tidal water, coastal 

water or groundwater”. I note that the Environment Protection Act 1970 also provides requirements 

for the regulation of septic tank systems, which is of relevance as the dam receives septic tank 

effluent from the adjacent Estate. The requirements include those related to permitting and 

maintenance. 

The quality of surface waters in Victoria is further protected by the provisions of the SEPP (WoV). 

However, in the SEPP (WoV), “surface waters excludes groundwaters and waters within artificial 

wastewater treatment systems, reticulated water supply distribution systems, off-stream private 

dams, and piped or underground drains”.  
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Based on my opinion that the water is not suitable for the intended uses of irrigation and livestock 

watering (refer to Section 4.2.4), in accordance with both the Water Act 1989 and the Environment 

Protection Act 1970, the water is considered to be polluted. 
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5. CONCLUSIONS 

Based on my consideration of the available documentation, I conclude that: 

 It is not possible to confirm that the monitoring program was undertaken in accordance with 

EPA requirements as insufficient documentation was available.  

 Based on my review of the results provided with regard to the relevant criteria for irrigation and 

livestock watering, I am of the opinion that the dam water is not suitable for irrigation of pasture 

and crops, and watering of livestock. In drawing this conclusion I acknowledge that insufficient 

documentation has been provided to confirm the efficacy of the sampling program, however, 

any data errors are unlikely to alter the overall magnitude of the results. 

 Dam water quality in Victoria is regulated by both the Water Act 1989 and the Environment 

Protection Act 1970. These require that the uses of the water that it is intended to be used 

should not be compromised.  

 Based on my opinion that the water is not suitable for the intended uses of irrigation and 

livestock watering, in accordance with both the Water Act 1989 and the Environment Protection 

Act 1970, the water is considered to be polluted.  

 The source of the polluted water identified is considered to be from a combination of treated 

septic tank effluent from the adjacent Estate mixed (essentially diluted) with stormwater.  

 The mixing of stormwater with septic tank effluent is inappropriate and inconsistent with the 

management principle of segregating wastewater from clean water streams. To that end, it is 

considered to be inherently very difficult to ensure suitable water quality within the dam to 

support irrigation and livestock watering purposes based on the current system.  

 The system would need to be upgraded to include a pre-treatment step to ensure that only 

acceptably treated septic tank effluent is released into the dam. Alternatively, septic tank 

effluent should be prevented from being placed into the dam and disposed of in an alternative 

manner (i.e. dispersion trench system).  
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Darren A Bennetts 

Associate 
     

 

 

Fields of Competence 
 
 Hydrogeology including geochemistry, conceptual 

model development, modelling of the fate and 
transport of contaminated groundwater, and 
management of polluted groundwater. 

 Contaminated land investigations involving soil, 
surface water, vapour and groundwater.  

 Landfill gas assessment and management. 
 Development and implementation of site 

remediation programs. 
 Water resource and waste water management. 
 Environmental auditing and expert support. 
 

Experience Summary 
 
Darren is an Associate and manager of the soil and 
groundwater team at Peter J Ramsay & Associates. He 
is appointed as an Environmental Auditor under the 
Victorian Environment Protection Act 1970 for 
contaminated land.  
Darren is a hydrogeologist with over 12 years 
experience in soil, groundwater and soil gas 
investigations. This experience includes 
hydrogeological investigations, water resource and 
wastewater management, groundwater modelling, soil 
and groundwater assessments and, landfill gas 
assessment and management.  
 

Education 
 
Bachelor of Environmental Science (Honours), La 
Trobe University, 2001. 
 
Doctor of Philosophy, La Trobe University, 2006 in 
hydrogeology, geochemistry and hydrology. Thesis 
titled:  
 Hydrogeology, hydrochemistry and hydrology of 

groundwater flow systems in western Victoria and 
their role in the development of dryland salinity. 

 

Language Proficiency 
(None, Fair, Moderate, Excellent, Native) 

 
 English: Speak/Read/Write – Native/Native/Native 
 

Professional Affiliations and 
Registrations 
 
 Australasian Land and Groundwater Association 

 Environment Institute of Australia and New 
Zealand Inc. 

 Australian Environment Business Network 
 Australian Sustainable Business Group 
 International Association of Hydrogeologists 
 Peer reviewer for International Journals including 

Journal of Hydrogeology, Chemical Geology and 
Geoderma. 
 

Key Projects 
 
Water resource expert for a number of water resource 
and wastewater investigations in the Australia-Pacific 
region. 
 
Provision of expert evidence in relation to a 
geothermal groundwater resource in south-eastern 
Australia. 
 
Detailed hydrogeological assessments, including 
contaminant fate and transport modelling at sites 
impacted by petroleum hydrocarbons, chlorinated 
solvents and heavy metals. 
 
Project Manager for a long-term audit of a large 
brownfields site with significant soil and groundwater 
contamination issues, which was being redeveloped 
for residential and commercial purposes. 
 
Performance of an independent review of technical 
reports relating to a landfill used for the disposal of 
toxic wastes. 
 
Project manager for numerous Phase I and II soil and 
groundwater contamination assessments at industrial 
sites in Australia. 
 
Project manager for several long-term groundwater 
remediation projects. 
 
Hydrological modeling and design of wastewater 
treatment and storage systems. 
 
Soil vapour assessment and modelling at sites 
impacted by petroleum and chlorinated hydrocarbons. 
 
Expert support in relation to statutory audits in a 
number of states. This has included assessment of 
soil, groundwater and landfill gas investigations, 
management and remediation strategies.  
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Darren A Bennetts 

Associate 
     

 

 

Publications 
 
 Raiber, M, Webb, J.A. and Bennetts, D.A., 2009. 

Strontium Isotopes as Tracers to Delineate 
Aquifer Interactions and the Influence of Rainfall in 
the Basalt Plains of Southeastern Australia. 
Journal of Hydrology, 367, 188-199. 

 Bennetts, D.A., Webb, J.A., McCaskill, M. and 
Zollinger, R., 2007. Dryland Salinity Proceses 
within the Discharge Zone of a Local Groundwater 
System, Southeastern Australia, Hydrogeology 
Journal, 15: 1197-1210 

 Bennetts, D.A., Webb, J.A., Stone, D.J.M. and 
Hill, D.M., 2006. Understanding the salinisation 
process for groundwater in an area of south-
eastern Australia, using chemical and isotopic 
evidence. Journal of Hydrology, 323:178-192. 

 Bennetts, D.A. and Webb, J.A., 2004. Processes 
affecting groundwater quality in a basalt aquifer 
system in southern Australia. In: R.B. Wanty and 
R.R. Seal (Editors), Proceedings – International 
Symposium on Water-Rock Interaction 11. 
Balkema, Rotterdam, pp. 347-351. 

 Bennetts, D.A. and Webb, J.A., 2004. 
Groundwater-surface water interaction, Lake 
Linlithgow, western Victoria. In: T. Weaver and I. 
Cartwright (Editors), Inaugural Australasian 
Hydrogeology Research Conference, University 
College, Melbourne, Australia, pp. 12-14. 

 Paine, M.D., Bennetts, D.A., Webb, J.A. and 
Morand, V.J., 2004. Nature and extent of Pliocene 
strandlines in southwestern Victoria and their 
application to late Neogene tectonics. Australian 
Journal of Earth Sciences, 51(3): 407-422. 

 Smitt, C., Cox, J., Dahlhaus, P.D., Bennetts, D.A. 
and Heislers, D., 2004. Setting Aspirational, 
Resource and Management Action Targets 
Across the Glenelg Hopkins CMA, CSIRO Land 
and Water Report. 

 Bennetts, D.A., Webb, J.A. and Gray, C.M. 2003. 
Distribution of Plio-Pleistocene basalts and 
regolith around Hamilton, western Victoria, and 
their relationship to groundwater recharge and 
discharge. In: I.C.Roach (Editor), Advances in 
Regolith. CRC LEME, pp.11-15. 
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