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USE OF REPORT 

The preparation of this report has been undertaken for the purpose of providing supplementary 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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LIST OF ABBREVIATIONS 

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 

EPA Environment Protection Authority 

IWRG Industrial Waste Resource Guideline 

MST Microbial Source Tracking 

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. I subsequently issued my expert evidence report to Wisewould Mahony 

on 1 May 2018. 

On 4 May 2018 I was further instructed by Wisewould Mahony to review additional documentation 

and provide a supplementary expert witness statement in the form of a report. Refer to Appendix A 

for a copy of Wisewould Mahony’s instructions regarding the expert evidence statement of 

1 May 2018 and this supplementary expert evidence report. The results of my review of the 

documentation provided by Russell Kennedy are provided in Section 4.  

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 additional 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 a supplementary 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 B. 
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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 4 May 2018 to 

provide a supplementary expert witness report in relation to the matter between Ansevata and 

Council. A copy of the instructions from Wisewould Mahony is provided in Appendix A. 

In preparing this supplementary 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: 
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• The Brief of Documents provided by Wisewould Mahony on 26 March 2018 and additional 

documents provided on 4 and 14 May 2018 (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 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. 

15. Letter from Mr McGirr to Dr Darren Bennetts dated 4 May 2018 outlining the instructions and 

providing supplementary documentation relating to the matter. 

a. Water and Sediment Quality Assessment, Walkerville Retarding Basin, prepared by RM 

Consulting Group Pty Ltd (RMCG), Version 3, 14 March 2018. 
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b. Expert Statement, Walkerville Retarding Basin, by Dr David Rendell and Dr Kathryn 

Robertson, 21 March 2018. 

16. Email of 14 May 2018 from Mr McGirr to Dr Darren Bennetts dated 4 May 2018 providing copies 

of Certificates of Analysis dated 29 March 2016 and 17 November 2017. 

17. Updated Schedule of Copies of Certificate of Analysis with additional certificates, provided on 

15 May 2018. 

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

each document. 

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, 6
th
 Edition, A Guide to the Sampling and 

Analysis of Water and Wastewater, 1995; 

• Environment Protection Authority Victoria 2003, Guidelines for Environmental Management, 

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

• Australian Guidelines for Water Recycling: Managing Health and Environmental Risks 

(Phase 1), Natural Resource Management Ministerial Council, Environment Protection and 

Heritage Council and Australian Health Ministers Conference, November 2006 (NRMMC et al., 

2006); 

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

701, Sampling and Analysis of Waters, Wastewaters, Soils and Wastes, June 2009; and 
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• World Health Organisation, Quantitative Microbial Risk Assessment: Application for Water 

Safety Management, 2016 (WHO 2016); 

3.9 Summary of Opinions 

Based on my review of the facts, matters and documents relating to the site, and my opinions 

outlined in my expert witness statement of 1 May 2018 and this supplementary expert witness 

statement, I am of the 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, consideration of the potential for human derived faecal matter to enter the 

dam, and evaluation of subsequent risk, I am of the opinion that it cannot be confidently 

determined that the dam water is suitable for unencumbered irrigation of pasture and crops, 

and watering of livestock. Therefore, it must be considered that the water is unsuitable until 

such time that management measures can be implemented to reduce risks to acceptable 

levels.. 

• 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.  

• In accordance with both the Water Act 1989 and the Environment Protection Act 1970, the 

water is considered to be polluted. Specifically, under the Water Act 1989, the water is 

considered to be potentially harmful to the health, welfare or safety of human beings and 

animals. Similarly, under the Environment Protection Act 1970, the water quality has been 

changed such that it is reasonably expected to make those waters potentially harmful to the 

health, welfare, safety or property of human beings and animals.  

• Based on the data provided for the November 2017 monitoring event, it is considered that the 

source at that time was animal derived faecal matter. However, in view of the limited dataset 

available (one inconclusive test and the other two taken on the same date) and nature of the 

wastewater system, it cannot be ruled out that human sources have not contributed to the 

elevated thermotolerant coliforms reported at other times as the data are also consistent with 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.  
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• The system would need to be upgraded to prevent ingress of partially treated wastewater into 

the stormwater system, For example, an expanded adsorption trench system capable of 

accepting the volume of wastewater without migrating to stormwater could be utilised. 

Upgrades from primary to secondary septic systems could also be implemented. Otherwise, 

restrictions on the use of the water would need to apply.  

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 11). 

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 

(Documents 8, 16 and 17). 
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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? 

The answer to Question 1 provided in my expert evidence report of 1 May 2018 remains unchanged, 

apart from my opinion regarding analytical program. Based on additional documentation provided, it 

is apparent that the analytical program was expanded in March 2016 when elevated concentrations 

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

could be further evaluated. This is appropriate.  

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? 

The answer to Question 2 provided in my expert evidence report of 1 May 2018 remains unchanged. 

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 answer to Question 3 provided in my expert evidence report of 1 May 2018 remains unchanged. 

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? 

In view of the additional documentation that has been made available since my expert witness report 

of 1 May 2018, I have re-evaluated the suitability of the water for the purpose of irrigation of pasture 

and crops and watering of stock.  

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

BOD, turbidity and suspended solids (Document 8). In addition, the following supplementary analyses 

were performed (Document 16):  
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• On 18 March 2016 analysis for Microbial Source Tracking (MST) was performed and reported 

on 29 March 2016 (Report No. 549623); and  

• On 10 November 2017 an extended analytical suite comprising cyanobacteria, thermotolerant 

coliforms, TDS, sulfate, heavy metals, fluoride, calcium and nitrate was requested and reported 

on 17 November 2017 (Report No. 657008).  

I note that the laboratory report dated 29 March 2016 (Report No. 549623) (Document 16) is different 

to that previously provided for the same sampling and reporting date (Report No. 549622) 

(Document 8) and appear to related to different sampling points within the dam (Sampling Point 2 vs 

Sampling Point 1 respectively).  

The MST analysis on 18 March 2016 (Report No. 549623) appears to have been in response to 

elevated E.coli results of 380 cfu/100 ml and 440 cfu/100 ml on 10 March 2016 and 16 March 2016 

respectively, which subsequently culminated in a peak E.coli result of 4,400 cfu/100 ml on 

29 March 2016. The reason for the test on 10 November 2017 has not been reported.  

My comparison of the analytical results reported to the relevant guidelines is provided in Table 1. 

Table 1 Comparison of Analytical Results from 10 November 2017 to Water Quality 

Criteria for Irrigation and Livestock Watering 

Analyte Guideline Values Sample 5424381 
(SP2/W) 

Sample 5424382 
(SP4/W) Irrigation Livestock Watering 

Thermotolerant 

coliforms 

(cfu/100mL) (a) 

<10 (b) 

<100 (c) 

<1,000 (d) 

<10,000
 
(e) 

100 100 (as E.coli) 35 (as E.coli) 

Calcium - 1,000 9.1 9.2 

Sodium <115 (f) - - - 

Phosphorus, 

total as P 

0.05 - 0.14 0.12 

Chloride <175 (f)  - - 

Nitrate (as N) - 90.3 0.15 0.26 

Nitrite (as N) - 9.1 <0.01 <0.01 

Ammonia, as N - - 0.022 0.058 

Total Nitrogen 

as N 

5 - 1.5 1.6 

Sulphate - 1,000 <20 <20 

Total dissolved 

solids 

- 4,000 (g) 310 320 
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Analyte Guideline Values Sample 5424381 
(SP2/W) 

Sample 5424382 
(SP4/W) Irrigation Livestock Watering 

pH (pH units) 6 to 9 - 7.2 7.1 

Aluminium 5 5 0.56 0.61 

Arsenic 0.1 0.5 0.002 0.002 

Beryllium 0.1 n/a <0.001 <0.001 

Boron 0.5 5 0.04 0.04 

Cadmium 0.01 0.01 <0.0002 <0.0002 

Chromium 0.1 1 0.002 0.002 

Cobalt 0.05 1 <0.001 <0.001 

Copper 0.2 0.4 0.002 0.002 

Fluoride 1 2 0.07 0.06 

Iron 0.2 - 2.8 3.2 

Lead 2 0.1 <0.001 <0.001 

Lithium 0.075 - - - 

Magnesium - n/a 8.6 8.9 

Manganese 0.2 - 0.028  0.031 

Mercury 0.002 0.002 <0.0001 <0.0001 

Molybdenum 0.01 0.15 <0.001 <0.001 

Nickel 0.2 1 0.003 0.003 

Selenium 0.02 0.02 <0.001 <0.001 

Uranium 0.01 0.2 - - 

Vanadium 0.1 n/a 0.001 0.002 

Zinc 2 20 0.026 0.025 

Notes: 

Values highlighted in bold are above the corresponding criterion also in bold. 

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. 
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The analytes measured above the relevant criteria on 10 November 2017 are discussed following. 

Iron 

Iron was measured above the criterion for irrigation of 0.2 mg/L, which is based on using the water as 

irrigation water for up to 100 years. The iron is below the guideline for short-term irrigation usage (up 

to 20 years) of 10 mg/L. The criterion is based on the prevention of fouling of irrigation equipment and 

staining on foliage/earth rather than health or ecological considerations. It is my opinion that the iron 

is likely to be naturally occurring and indicative of the catchment area rather than indicative of 

contamination. Therefore, it is not considered to be significant.  

Phosphorous 

ANZECC/ARMCANZ 2000 states that the phosphorous criterion of 0.05 mg/L for irrigation is to 

minimise bioclogging of irrigation equipment. This can lead to a need for increased maintenance of 

irrigation equipment.  

However, ANZECC/ARMCANZ 2000 also indicates that there is the risk of algal bloom formation at 

total phosphorous and total nitrogen concentrations above 0.05 mg/L and 0.5 mg/L respectively for 

lowland rivers in south-eastern Australia. Algal blooms can in turn result in the mortality of fish and 

other aquatic organisms, as well as present human health concerns. Loss of amenity could also be 

experienced (i.e. odour and discoloration). An algal bloom has the potential to result in the release of 

toxins (e.g. microsystin) which can be toxic to humans and animals ingesting water. In this case, the 

concentrations of total phosphorous and total nitrogen as reported in the samples are above the 

aforementioned concentrations. 

In the presence of elevated nutrient concentrations, algal blooms will typically only form when there is 

sufficient light penetration (as can occur when the turbidity is <30 nephelometric turbidity units) and 

there are sufficient ‘growth events’ of greater than 6 days in duration. Based on the above there is 

considered to be a heightened risk that algal blooms could arise, however algal blooms have not 

been reported in the documentation available.  

Elevated nutrient concentrations are consistent with the presence of faecal contamination (both 

human and animal), as well inputs of detergents, soaps etc. in greywater.  

The following information in relation to algal blooms is provided in ANZECC/ARMCANZ 2000: 

“Since all blooms of cyanobacteria have the potential to be toxic and all livestock are 

susceptible, it is prudent to consider all scums toxic until proven safe, as described above. In 

the interim, stock should be withdrawn from the water supply and an alternative source used. 

Attachment 10.1.8 Agenda - 30 May 2018

Ordinary Meeting of Council No. 423 - 30 May 2018 519



 

 

14 

Where an alternative source is not available and the bloom is localised, it may be possible to 

allow stock to drink from an area on the upwind side of the bloom. In the long term, prevention 

of blooms is by far the best strategy, and water supplies should be managed so that nutrient 

inputs are minimal.” 

NHMRC et al., 2006 outlines a qualitative risk assessment process for assessing potential risks to 

water supplies and subsequent management response. This utilises subjective assessments of 

likelihood and consequence to arrive at an estimate of risk. An excerpt from NHMRC et al., 2006 is 

presented in Figure 1.  

 

Figure 1 Qualitative Risk Assessment Classifications (after NHMRC et al., 2006) 
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Using the qualitative risk assessment process outlined in NRMMC et al., 2006, I would classify the 

likelihood of an algal bloom occurring as a result of the elevated nutrients as ‘unlikely’ on the basis of 

the presence of elevated nutrient concentrations but acknowledging that algal blooms have not been 

previously reported. That is, there is the potential that an event “could occur within 20 years or in 

unusual circumstances” (NRMMC et al., 2006).  

In relation to consequence, a classification of ‘moderate’ is considered appropriate based on the 

significant toxicity of algal blooms. The subsequently assessed risk in accordance with the qualitative 

risk assessment process documented in NRMMC et al., 2006 would be ‘moderate’. NRMMC et al., 

2006 outlines that where moderate, high and very high risks are identified, preventative measures 

should be implemented. This could include nutrient reduction strategies (such as addressing inputs of 

wastewater to the dam), and/or ongoing surveillance and usage limitations in the event that a bloom 

is identified. 

E.coli 

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 (or faecal) 

coliforms.  

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 2 and 3. This includes the additional analyses performed on 18 March 2016 and 

10 November 2017. 
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Figure 2 E.coli Concentrations with Time (including outlier) 

  

 

Figure 3 E.coli Concentrations with Time (excluding outlier) 

A median value (200 cfu/100 mL) was calculated based on all of the laboratory results provided 

(Document 8). This median value included the outliers of 4,400 cfu/100 mL and 12,000 cfu/ml 

measured in March 2016. When these apparent outliers are excluded from the calculation, the 

median value is 165 cfu/100 mL.  
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Both of the calculated median values for E.coli 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. 

It is noted that the criteria for E.coli and faecal coliforms are only indicators of the presence of 

pathogens that may presents a subsequent risk to the health of animals and humans; E.coli and 

faecal coliforms do not necessarily present a risk in their own right. However, it is outlined in 

ANZECC/ARMCANZ 2000 that:  

“It is generally not feasible nor warranted to test irrigation water for the presence of the wide 

range of water-borne microbial pathogens that may affect human and animal health. The 

guidelines recommended here are based on the practicable testing of irrigation waters for the 

presence of thermotolerant coliforms (also known as faecal coliforms), which gives an 

indication of faecal contamination and thus the possible presence of microbial pathogens 

(NHMRC & ARMCANZ 1996). However, the test does not specifically indicate whether 

pathogenic organisms are present.” 

The guideline values subsequently adopted in ANZECC/ARMCANZ 2000 “are based on: 

• A consensus of local practice which has been demonstrated to be safe; and 

• Consideration of the current status of scientific understanding and worldwide practice in 

reclaimed water use” (Guidelines for Sewerage Systems, Use of Reclaimed Water, 

November 2000)." 

Therefore, whilst the data do directly indicate an unacceptable risk is present, they highlight that 

conditions are such that there is a heightened risk of unacceptable risk occurring, which warrant 

management to maintain risks at an acceptable level. 

In order to further evaluate the potential risk, RMCG considered the results of MST analysis 

(Document 15a). MST testing uses markers contained with molecular material to provide a qualitative 

assessment of the likely source of the faecal coliforms present.  
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The testing undertaken on 18 March 2016 reported neither human nor animal bacteriodes in a 

sample containing and E.coli concentration of 12,000 cfu/100ml. As the source of the elevated 

E.coli was not able to be determined, the test conducted on this date is considered to be 

inconclusive. 

For the MST testing conducted on 10 November 2017, human bacteriodes were not detected and 

instead only animal bacteriodes were reported (Documents 15a and 16). These data indicate that 

at the time of measurement, when thermotolerant coliforms were measured at concentrations of 

35 cfu/100ml and 100 cfu/100ml, the source was of animal origin.  

RMCG subsequently interpreted that the source of the elevated thermotolerant coliforms measured in 

the dam is most likely due to birds defecating in the water body, rather than stock or other mammals 

(Document 15a). Based on the assumption that animal sources pose a lower risk than human 

sources, it was considered that the consequence of exposure to pathogens and parasite of human 

origin was ‘minor’, and due to animals (birds), was ‘insignificant’. Risks were subsequently classified 

as being ‘low’. This assessment is reasonable for the dates that sampling was performed 

(November 2017).  

However, it is my opinion that there are insufficient data to verify that this applies to all times when 

E.coli has been elevated and to all E.coli concentrations. Further investigations (apart from one 

inconclusive test in March 2016) have not been undertaken during other periods of elevated E.coli, 

and the reported E.coli concentrations in November 2017 when MST testing was performed were 

within the lowest 30
th
 percentile of values. It has therefore not been demonstrated that human derived 

sources have not influenced water quality in the past, and therefore are unlikely to do so in the future. 

It is my view that based on the nature of the wastewater system there remains the potential for 

human derived faecal matter to enter the dam, or to have in the past. This is discussed further in 

Question 5.  

Using the qualitative risk assessment process as outlined in NRMMC et al., 2006 and Figure 1 for a 

hypothetical scenario of periodic contamination by human derived faecal matter, I would classify the 

likelihood as ‘possible’. That is, there is the potential that an event “might occur or should be expected 

to occur within a 5- to 10-year period” (NRMMC et al., 2006). I do not consider a likelihood of ‘unlikely’ 

(“could occur within 20 years or in unusual circumstances”; NRMMC et al., 2006) is appropriate 

based on the existing controls in place and monitoring data available, noting that the dam is not used 

as a treatment vessel in its own right; the water received in the dam is to be treated effluent and 

suitable for irrigation and stock watering purposes (Document 4). 
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In relation to consequence associated with periodic contamination by human derived faecal matter, a 

classification of ‘minor’ to ‘moderate’ is considered appropriate, with the differentiator being whether 

produce irrigated with contaminated water is only consumed by occupants of the property or sold to 

the wider community for consumption (that is, health impacts are constrained to a small population, or 

a larger population). 

The subsequently assessed risk in accordance with the qualitative risk assessment process 

documented in NRMMC et al., 2006 risk due to a hypothetical scenario of periodic contamination by 

human derived faecal matter based on the above would be ‘moderate’ to ‘high’. NRMMC et al., 2006 

outlines that where moderate, high and very high risks are identified, preventative measures should 

be implemented.  

For the same scenario, RMCG determined that the risk would be ‘low’ (Table 6-1, Document 15a). 

However, this appears to have not considered the potential uses of the water for “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)”. That is, the implementation of 

management controls was assumed. I disagree with this assumption, on the basis that I have not 

been provided with any documentation which indicates that there is the need for management or 

limitation on use. 

The risk assessment conducted by RMCG also appears to be underpinned in part by the assumption 

that animal sources pose a much reduced risk than human sources. This is a reasonable assumption 

at a qualitative level, however, it does not always follow that when animal sources are invoked that 

the risk is ‘low’. In this case, RMCG has made reference to a single study undertaken in the USA, 

which was reported as a Case Study in WHO 2016. The study involved a site specific evaluation of 

risk to recreational water users (e.g. swimmers and bathers) associated with faecal matter from birds 

(seagulls) rather than human derived faecal matter. The study does not address risks associated with 

irrigation or stock watering uses. The study provides an example of a risk-based methodology that 

can be applied to other sites to understand risk or enable a site-specific acceptance criterion to be 

derived.  

The study reports that for the data considered in the study that “median illness risk associated with 

human sewage is approximately 2 orders of magnitude higher than that associated with seagulls, 

illustrating that a water body at the recreational water quality limit may present a different risk to 

swimmers depending on the source of the faecal contamination.” It does not necessarily translate that 

a similar pattern will apply to Australia or the Walkerville site, nor to human exposures to irrigation 

water (e.g. consuming vegetables irrigated with contaminated water), which were not considered in 

the study. Typically, dose-response relationships are determined based on multiple studies from a 

range of settings and exposures.  
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It therefore does not follow that the risks at the site are always likely to be low and acceptable at the 

site as there are a range of site specific variable that can influence the findings of a study. Rather, the 

case study serves as an example of an investigation that could be performed at the site to more 

accurately appraise risk.  

Such a detailed study as presented in WHO 2016 has not been conducted and is likely to be 

impracticable for the site. Rather than undertaking detailed scientific study, the National water 

management framework, which is outlined in ANZECC/ARMCANZ 2000, utilises generic criteria 

which are demonstrated to be provide users with confidence that water is safe for use.  

In lieu of detailed study demonstrating a consistently low and acceptable risk, the potential for human 

derived faecal matter to enter the dam and subsequent risks, and consideration of the review of the 

results provided with regard to the relevant criteria for irrigation and livestock watering, I am of the 

opinion that it cannot be confidently determined that the dam water is suitable for unencumbered 

irrigation of pasture and crops, and watering of livestock. Therefore, it must be considered that the 

water is unsuitable until such time that management measures can be implemented to reduce risks to 

acceptable levels. That is, the water is considered to be unsuitable for the irrigation of pasture and 

crops, and watering of livestock. 

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? 

Surface water samples retrieved on 18 March 2016 and 10 November 2017 were analysed for 

MST parameters (Document 15a). The testing undertaken on 18 March 2016 reported neither 

human nor animal bacteriodes in a sample containing an E.coli concentration of 12,000 cfu/100ml. 

As the source of the elevated E.coli was not able to be determined, the test conducted on this date 

is considered to be inconclusive. 

For the MST testing conducted on 10 November 2017, human bacteriodes were not detected and 

instead only animal bacteriodes were reported (Documents 15a and 16). These data indicate that 

at the time of measurement, when thermotolerant coliforms were measured at concentrations of 

35 cfu/100ml and 100 cfu/100ml, the source was of animal origin.  

It has been interpreted that the source of the elevated thermotolerant coliforms measured in the 

dam is most likely due to birds defecating in the water body, rather than stock or other mammals 

(Document 15a). Whilst I agree with this view point based on the data for the specific sampling 

period and given that the dam is fenced off from livestock, in view of the limited dataset available 
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(one inconclusive test and the other two taken on the same date) and nature of the wastewater 

system (as described following), it cannot be ruled out that human sources have not contributed to 

the elevated thermotolerant coliforms reported at other times as the data are also consistent with a 

combination of treated septic tank effluent from the adjacent Estate mixed (essentially diluted) with 

stormwater.  

Specifically, it is reported that the Estate is unsewered, with treated wastewater discharged to 

subsurface absorption trenches (Document 15a). Due to the nature of the underling soil 

(permeable sand overlying dense clay subsoil) and small allotment sizes, it is reported that deep 

subsurface drainage can be limited, resulting in the migration of wastewater into the stormwater 

system, particularly in wet weather or in peak population times (Document 15a).  

The treatment system employed at the Estate appears to rely on the use of predominantly primary 

treatment (i.e. septic systems), with only recent dwellings having secondary treatment systems. In 

addition, it appears that the systems can become periodically overloaded. That is, under abnormal 

conditions, there is the potential that treatment is not optimal, resulting in the release of partially 

treated septic tank effluent to stormwater. 

The aforementioned wastewater regime appears to be restricted to the older dwellings in the 

Estate. Specifically, “The houses that have been constructed in recent years have installed 

secondary treatment systems to increase the quality of wastewater reused or disposed onsite. The 

EPA and South Gippsland Shire have become more stringent in their requirements for domestic 

wastewater - for Victoria in general and for the Estate specifically” (Document 15a). 

It is my opinion from an environmental perspective that the mixing of stormwater with partially treated 

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.” It is 

acknowledged that this situation appears to reflect a legacy planning issue that has been more 

recently addressed. 

Based on the nature of the wastewater disposal at the Estate, it is considered to be inherently very 

difficult to consistently and reliably 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. For example, an expanded adsorption trench system capable of 

accepting the volume of wastewater without migrating to stormwater could be utilised. Upgrades 
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from primary to secondary septic systems could also be implemented. Otherwise, restrictions on 

the use of the water would need to apply. 

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. 
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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”.  

Based on my opinion that it cannot be confidently determined that the dam water is suitable for 

unencumbered irrigation of pasture and crops, and watering of livestock, and therefore that it must be 

considered that the water is unsuitable for the irrigation of pasture and crops, and watering of 

livestock, in accordance with both the Water Act 1989 and the Environment Protection Act 1970, the 

water is considered to be polluted.  

Specifically, under the Water Act 1989, the water is considered to be potentially harmful to the health, 

welfare or safety of human beings and animals. Similarly, under the Environment Protection Act 

1970, the water quality has been changed such that it is reasonably expected to make those waters 

potentially harmful to the health, welfare, safety or property of human beings and animals.  
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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, consideration of the potential for human derived faecal matter to enter the 

dam, and evaluation of subsequent risk, I am of the opinion that it cannot be confidently 

determined that the dam water is suitable for unencumbered irrigation of pasture and crops, 

and watering of livestock. Therefore, it must be considered that the water is unsuitable until 

such time that management measures can be implemented to reduce risks to acceptable 

levels.  

• 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.  

• In accordance with both the Water Act 1989 and the Environment Protection Act 1970, the 

water is considered to be polluted. Specifically, under the Water Act 1989, the water is 

considered to be potentially harmful to the health, welfare or safety of human beings and 

animals. Similarly, under the Environment Protection Act 1970, the water quality has been 

changed such that it is reasonably expected to make those waters potentially harmful to the 

health, welfare, safety or property of human beings and animals.  

• Based on the data provided for the November 2017 monitoring event, it is considered that the 

source at that time was animal derived faecal matter. However, in view of the limited dataset 

available (one inconclusive test and the other two taken on the same date) and nature of the 

wastewater system, it cannot be ruled out that human sources have not contributed to the 

elevated thermotolerant coliforms reported at other times as the data are also consistent with 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 prevent ingress of partially treated wastewater into 

the stormwater system, For example, an expanded adsorption trench system capable of 

accepting the volume of wastewater without migrating to stormwater could be utilised. 

Upgrades from primary to secondary septic systems could also be implemented. Otherwise, 

restrictions on the use of the water would need to apply.  
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Darren Bennetts

From: Rob McGirr <Rob.McGirr@wisemah.com.au>
Sent: Monday, 14 May 2018 3:06 PM
To: Darren Bennetts; Louise McMahon
Subject: FW: Certificates Requested [RK-RK_Legal.FID834811]
Attachments: 16-14806-00549623-F.PDF; 17-50041-00657008-F.PDF

Dear Darren/Louise, 
  
We refer to our letter to you of 4 may 2018 requesting your supplementary report. 
  
We enclose copy of the laboratory analysis/reports received from Council which are said to form the basis if the 
table in para 4.3 of the RMCG report of march 2018. 
  
Please let us have your supplementary report. 
  
Regards 
  
Rob 
  

 

Rob McGirr 
Partner | Accredited Commercial Litigation Specialist 
d +61 3 9612 7209 | f +61 3 9629 4035 | m +61 413 944 023 
Rob.McGirr@wisemah.com.au | Professional profile 

WISEWOULD MAHONY | www.wisewouldmahony.com.au 
MELBOURNE | Level 8, 419 Collins St, Melbourne VIC 3000 
GEELONG | Level 1, 80 Little Malop St, Geelong VIC 3220 
   

  

From: Andrew Sherman [mailto:ASherman@rk.com.au]  
Sent: Monday, 14 May 2018 2:51 PM 
To: Rob McGirr 
Subject: Certificates Requested [RK-RK_Legal.FID834811] 
  
Hi 
  
Please see attached the 2 certificates of analysis as requested. 
  
Regards 
  
Andrew Sherman 

 
Andrew Sherman  
Principal 
D +61 3 9609 1557 > M 0429 194 510 > F +61 3 9609 6702 > E asherman@rk.com.au  
  
Recognised by Best Lawyers 2018 for expertise in Planning & Environmental Law and Water Law  
  
RUSSELL KENNEDY PTY LTD   >   rk.com.au 
Level 12, 469 La Trobe Street, Melbourne, VIC 3000  
Tel: +61 3 9609 1555  >  Fax: +61 3 9609 1600 
DX 494 Melbourne / PO Box 5146, Melbourne Vic 3001 
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This email and any attachments are confidential.  Only intended recipients may use this email.  You must not disclose, copy or otherwise use this email if you 
receive it in error.  Instead, please contact us (eg by return email), then delete all copies of this email.  Any privilege is not waived.  Liability limited by a 
scheme approved under Professional Standards Legislation. 
  
 

 
****************************************************** 
If you are NOT AN AUTHORISED RECIPIENT of this e-mail,please contact Wisewould Mahony by return e-mail or by telephone on +613 9629 8333. 
 
In this case, you should not read, print, re-transmit,store or act in reliance on this e-mail or any attachments, and should destroy all copies of them. 
 
This e-mail and any attachments are confidential and may contain legally privileged information and/or copyright material of Wisewould Mahony or third 
parties. 
 
You should only re-transmit, distribute or commercialise the material if you are authorised to do so. 
 
Wisewould Mahony accepts no responsibility for any viruses this e-mail may contain. This notice should not be removed. 
******************************************************<  

Disclaimer 

The information contained in this communication from the sender is confidential. It is intended solely for use by the recipient 
and others authorized to receive it. If you are not the recipient, you are hereby notified that any disclosure, copying, distribution 
or taking action in relation of the contents of this information is strictly prohibited and may be unlawful. 
 
This email has been scanned for viruses and malware, and may have been automatically archived by Mimecast Ltd, an 
innovator in Software as a Service (SaaS) for business. Providing a safer and more useful place for your human generated 
data. Specializing in; Security, archiving and compliance. To find out more Click Here. 

 

Message protected by MailGuard: e-mail anti-virus, anti-spam and content filtering. 
http://www.mailguard.com.au/mg 

 
Report this message as spam   
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CERTIFICATE OF ANALYSIS

Not Available

SGSCMISC

Miscellaneous Analysis for South Gippsland Shire Council

S/N:1248 Walkerville

16-14806 Page 1 of 2

549623

Batch No:

Final Report

Client:

Contact:

Address:

ALS Program Ref:

Client Ref:

PO No:

Program Description:

Page

Contact:

Date Sampled:

Date Samples Received:

Date Issued:

Scoresby Laboratory
Caribbean Business Park,

22 Dalmore Drive,

Scoresby,

VIC  3179

Laboratory

Address

03 8756 8000

03 9763 1862

Phone

Fax

Sampler Name: John Lambert

John Lambert

Private Bag 4

LEONGATHA   VIC   3953

South Gippsland Shire Council

18-Mar-2016

18-Mar-2016

29-Mar-2016

Carmin DePalma

Client Manager

Carmin.DePalma@alsglobal.com

The sample(s) referred to in this report were analysed by the following method(s) under NATA Accreditation No. 992. The hash (#) below 

indicates methods not covered by NATA accreditation in the performance of this service .

Analysis Method Laboratory Analysis Method Laboratory

MP563 ScoresbyBacteroidales # EP030WRG ScoresbyBOD5  
MM514 ScoresbyColilert (2000)  MP563 ScoresbyMST-2 #
EK055SF ScoresbyNH3 as N (LL)  CM060 B ScoresbypH  
EA025WRG ScoresbySS at 104+/- 2°C  CM013 ScoresbyTurbidity  

Result for pH in water tested in the laboratory may be indicative only as holding time is generally not achievable. 

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

Late Analysis -  Turbidity[4704460]

Analysis conducted outside holding time due to late arrival or delayed extraction/analysis. Based on APHA, VICEPA, AS & NEPM

Bacteroides qPCR:

Analysis commenced on 21/03/16.  Please note that PCR does not assess the viability or infectivity of the target organism.

Positive procedure controls (Raw Sewage):

Human marker: 1.0 x 10^11 copies/L

Animal marker: 1.0 x 10^10 copies/L

Name Title Name Title

Chatura Perera Team Leader Nutrients Greg Sturbaum Specialist Microbiology 

Manager

Hoa Nguyen Analyst Joseph De Alwis Analyst

Tracy Prout Analyst

Signatories

These results have been electronically signed by the authorised signatories indicated below.  Electronic signing has been carried out in 

compliance with procedures specified in 21 CFR Part 11

Samples not collected by ALS and are tested as received.

Soil results expressed in mg/kg dry weight unless specified otherwise.  Microbiological testing was 

commenced on the day of receival and within 24 hours of sampling unless otherwise stated. 

MM524: Plate count results <10 per mL and  >300 per mL are deemed as approximate.

MM526: Plate count results <2,500 per mL and >250,000 per mL are deemed as approximate.

Calculated results are based on raw data.

RIGHT SOLUTIONS  |  RIGHT PARTNER
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16-14806

Program Description:

ALS Program Ref:

Page 2 of 2

549623

Page:

Batch No:

Report Number:

Client: South Gippsland Shire Council

SGSCMISC

Miscellaneous Analysis for South Gippsland Shire Council

Site CodeSample No Site Description Sampled Date/TimeSample Type

 4704460 Sampling Point 2-S/N-1248 18/03/16    09:20WATER

        Analysis      -     Analyte          

4704460

 

 NH3 as N (LL)  -  Ammonia, as N mg N / L <0.002

 pH  -  pH, units Units 6.8

 BOD5  -  Biochemical Oxygen Demand, 5 Day mg/L 6

 SS at 104+/- 2°C  -  Suspended Solids mg/L 30

 Turbidity  -  Turbidity, NTU NTU 10

 Colilert (2000)  -  E.coli  MPN Colilert orgs/100mL 12000

 Bacteroidales  -  Bacteroidales PCR Not Detected

 Bacteroidales  -  Human Bacteroides QPCR copies/L Not Detected

 Bacteroidales  -  Animal Bacteroides QPCR copies/L Not Detected

 MST-2  -  Human Bacteroides Marker Abundance Low

 MST-2  -  Animal Bacteroides Marker Abundance Low

Sample No.

Site Code

     Units

A blank space indicates no test performed.
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CERTIFICATE OF ANALYSIS

Not Available

RMCG

Miscellaneous Analysis

Walkerville Retention Bas

17-50041 Page 1 of 2

657008

Batch No:

Final Report

Client:

Contact:

Address:

ALS Program Ref:

Client Ref:

PO No:

Program Description:

Page

Contact:

Date Sampled:

Date Samples Received:

Date Issued:

Scoresby Laboratory
Caribbean Business Park,

22 Dalmore Drive,

Scoresby,

VIC  3179

Laboratory

Address

03 8756 8000

03 9763 1862

Phone

Fax

Sampler Name:

Nathan Scholes

PO Box 2410

Mail Centre

BENDIGO   VIC   3554

RM Consulting Group

10-Nov-2017

10-Nov-2017

17-Nov-2017

Brad Snibson

Client Manager

Brad.Snibson@alsglobal.com

The sample(s) referred to in this report were analysed by the following method(s) under NATA Accreditation No. 992. The hash (#) below indicates 

methods not covered by NATA accreditation in the performance of this service .

Analysis Method Laboratory Analysis Method Laboratory

MP563 ScoresbyBacteroidales # WP030 ScoresbyBOD5  
MM514 ScoresbyColilert (2000)  WA010 ScoresbyEC  
MM517 ScoresbyEnterolert  WK040LL ScoresbyFluoride  
Calculation ScoresbyMST-1 # MP563 ScoresbyMST-2 #
WG020A ScoresbyMS Total Metals  EK062 ScoresbyTCN  
WK055SF ScoresbyNH3 as N (LL)  EK057G ScoresbyNO2-N  
EK058GV ScoresbyNO3-N  EK058GV & 059GV ScoresbyNOX as N (DA)  
WG005A (Si not 

NATA); EA065-69

ScoresbyOES Scan  WA005 ScoresbypH  

WA025 ScoresbySS at 104+/- 2°C  WA015 ScoresbyTDS at 180°C +/- 

5°C
 

WD041G ScoresbySO4 DA  WK061A ScoresbyTKN/TP (HL)  
WA045 ScoresbyTurbidity  

Result for pH in water tested in the laboratory may be indicative only as holding time is generally not achievable. 

Late Analysis -  NO2-N[5424381,5424382] NO3-N[5424381,5424382]

Analysis conducted outside holding time due to late arrival or delayed extraction/analysis. Based on APHA, VICEPA, AS & NEPM

Bacteroides qPCR:

Analysis commenced on 14/11/17.  Please note that PCR does not assess the viability or infectivity of the target organism.

Positive procedure controls (Raw Sewage):

Human marker: 1.0 x 10^10 copies/L

Animal marker: 1.0 x 10^9 copies/L

Name Title Name Title

Brad Snibson Client Manager Chatura Perera Team Leader Nutrients

Chatura Perera Team Leader Nutrients Joseph De Alwis Analyst

John Earl Team Leader Metals John Levvey Principal Trace Metals Chemist

Komal Gosain Analyst Mario Solorzano Analyst

Natalia Jarvis Analyst Tanya Dukhno Analyst

Signatories

These results have been electronically signed by the authorised signatories indicated below.  Electronic signing has been carried out in 

compliance with procedures specified in 21 CFR Part 11

Samples not collected by ALS and are tested as received.
Soil results expressed in mg/kg dry weight unless specified otherwise. Soil microbiological testing was commenced 

within 48 hours from the day received unless otherwise stated. Water microbiological testing was commenced on the 

day received and within 24 hours of sampling unless otherwise stated. 

MM524: Plate count results <10 per mL and >300 per mL are deemed as approximate.

MM526: Plate count results <2,500 per mL and >250,000 per mL are deemed as approximate.

Calculated results are based on raw data.

Measurement Uncertainties values for your compliance results are available at this link

RIGHT SOLUTIONS  |  RIGHT PARTNER
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Page: Page 2 of 2

17-50041

Program Description:

ALS Program Ref:

Page 2 of 2

657008

Page:

Batch No:

Report Number:

Client: RM Consulting Group

RMCG

Miscellaneous Analysis

Site CodeSample No Site Description Sampled Date/TimeSample Type
 5424381 SP2/W 10/11/17WATER

 5424382 SP4/W 10/11/17WATER

        Analysis      -     Analyte          

5424381

 

5424382

 

 NH3 as N (LL)  -  Ammonia, as N mg N / L 0.022 0.058

 pH  -  pH, units Units 7.2 7.1

 BOD5  -  Biochemical Oxygen Demand, 5 Day mg/L 2 <2

 TKN/TP (HL)  -  Total Kjeldahl Nitrogen as N mg N / L 1.3 1.4

 TKN/TP (HL)  -  Phosphorus, total as P mg P / L 0.14 0.12

 SS at 104+/- 2°C  -  Suspended Solids mg/L <2 3

 TDS at 180°C +/- 5°C  -  Total Dissolved Solids mg/L 310 320

 EC  -  Electrical Conductivity @ 25C uS/cm 460 460

 Turbidity  -  Turbidity, NTU NTU 7.1 8.6

 Fluoride  -  Fluoride, as F mg/L 0.07 0.06

 SO4 DA  -  Sulphate, as SO4 mg/L <20 LINT <20 LINT

 TCN  -  Total Nitrogen as N (Calc) mg/L 1.5 1.6

 NOX as N (DA)  -  Nitrate + Nitrite, as N mg N / L 0.15 0.26

 NO3-N  -  Nitrate, as N mg N / L 0.15 0.26

 NO2-N  -  Nitrite, as N mg N / L <0.01 <0.01

 MS Total Metals  -  Aluminium mg/L 0.56 0.61

 MS Total Metals  -  Antimony mg/L <0.001 <0.001

 MS Total Metals  -  Arsenic mg/L 0.002 0.002

 MS Total Metals  -  Barium mg/L 0.010 0.011

 MS Total Metals  -  Beryllium mg/L <0.001 <0.001

 MS Total Metals  -  Boron mg/L 0.04 0.04

 MS Total Metals  -  Cadmium mg/L <0.0002 <0.0002

 MS Total Metals  -  Chromium mg/L 0.002 0.002

 MS Total Metals  -  Cobalt mg/L <0.001 <0.001

 MS Total Metals  -  Copper mg/L 0.002 0.002

 MS Total Metals  -  Iron mg/L 2.8 3.2

 MS Total Metals  -  Lead mg/L <0.001 <0.001

 MS Total Metals  -  Manganese mg/L 0.028 0.031

 MS Total Metals  -  Mercury mg/L <0.0001 <0.0001

 MS Total Metals  -  Molybdenum mg/L <0.001 <0.001

 MS Total Metals  -  Nickel mg/L 0.003 0.003

 MS Total Metals  -  Selenium mg/L <0.001 <0.001

 MS Total Metals  -  Silver mg/L <0.001 <0.001

 MS Total Metals  -  Strontium mg/L 0.064 0.068

 MS Total Metals  -  Thallium mg/L <0.001 <0.001

 MS Total Metals  -  Tin mg/L <0.001 0.002

 MS Total Metals  -  Titanium mg/L 0.002 0.002

 MS Total Metals  -  Vanadium mg/L 0.001 0.002

 MS Total Metals  -  Zinc mg/L 0.026 0.025

 OES Scan  -  Hardness, as CaCO3 mg/L 58 60

 OES Scan  -  Calcium mg/L 9.1 9.2

 OES Scan  -  Magnesium mg/L 8.6 8.9

 Colilert (2000)  -  E.coli  MPN Colilert orgs/100mL 100 35

 Enterolert  -  Enterococci MPN Enterolert orgs/100mL 52 6

 Bacteroidales  -  Bacteroidales PCR Detected Detected

 Bacteroidales  -  Human Bacteroides QPCR copies/L Not Detected Not Detected

 Bacteroidales  -  Animal Bacteroides QPCR copies/L 33000 280000

 MST-1  -  Total Weighted Risk 0.25 0.25

 MST-1  -  Risk Ranking Medium Medium

 MST-2  -  Human Bacteroides Marker Abundance Low Low

 MST-2  -  Animal Bacteroides Marker Abundance Medium Medium

Sample No.

Site Code

     Units

LINT Level of Reporting raised due to interferences in the sample matrix
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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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