APPENDIX A
SAMPLING AND ANALYSIS QUALITY PLAN

EPA | June 2020
EPA Assessment Area – Port Road, Woodville, South Australia

Sampling & Analysis Quality
Plan
Stage 2 – Port Road, Woodville, South
Australia
Environment Protection Authority
November 2019

.. ....-

Document Status
Version

Doc type

Reviewed by

Approved by

Date issued

FR001

SAQP

James Fox

6 November 2019

FR002

SAQP

James Fox

22 November 2019

Project Details
Project Name

Stage 2 – Port Road, Woodville, South Australia

Client

Environment Protection Authority

Client Project Manager

Ms Shannon Thompson

LWC Project Manager

Emily Picken

LWC Project Director

James Fox

Authors

Emily Picken & James Fox

File Reference

LWC GI 00 05 Woodville SAQP FR001 2 April 2019

COPYRIGHT
Land & Water Consulting has produced this document in accordance with instructions from Environment
Protection Authority for its use only. The concepts and information contained in this document are the copyright
of Land & Water Consulting. Use or copying of this document in whole or in part without written permission of
Land & Water Consulting constitutes an infringement of copyright.
Land & Water Consulting does not warrant this document is definitive nor free from error and does not accept
liability for any loss caused, or arising from, reliance upon the information provided herein.
Land & Water Consulting
4 – 8 Goodwood Road, Wayville SA 5034
Telephone (08) 8271 5255
www.lwconsulting.com.au

~

/\CLCA

I

_.........
•
~

Land and Water Consulting is a B-Corp Certified company. B Corporations represent an emerging group of
companies that are using the power of business to create a positive impact on the world and generate a shared and
durable prosperity for all.
Certified B Corporations have undertaken the B Impact Assessment, scored over 80, and have signed a term sheet
that declares that they will consider all stakeholders. It is a rigorous assessment that explores a company’s
governance, transparency, environmental and social impact. B Corps voluntarily hold themselves to a higher level of
accountability in these areas.
Environment Protection Authority | November 2019
Stage 2 – Port Road, Woodville, South Australia

Page 1

LWC
Land and water ConsutJnQ

CONTENTS
1

INTRODUCTION

1

1.1

OVERVIEW

1

1.2

BACKGROUND

1

1.3

OBJECTIVES

4

1.4

SCOPE OF WORKS

4

2

CONCEPTUAL SITE MODEL

7

2.1

OVERVIEW

7

2.2

PREVIOUS INVESTIGATIONS

2.3

GEOLOGY AND HYDROGEOLOGY

11

2.4

CHEMICAL SUBSTANCES

14

2.5

ASSESSMENT AREA LAND USE

15

2.6

SIMPLIFIED CSM/ EXPOSURE MODEL

15

2.7

POTENTIAL CONTAMINANT LINKAGES

16

3

DATA QUALITY OBJECTIVES

18

3.1

STATE THE PROBLEM

18

3.2

IDENTIFY THE DECISION

19

3.3

IDENTIFY INPUTS INTO THE DECISION

20

3.4

DEFINE THE STUDY BOUNDARIES

20

3.5

DEVELOP A DECISION RULE

20

3.6

SPECIFY LIMITS ON DECSION ERRORS

21

3.7

OPTIMISE THE DESIGN FOR OBTAINING DATA

23

4

METHODOLOGY

24

4.1

PROJECT KICK OFF AND COMMUNICATION APPROACH

24

4.2

PREPARATION WORKS

24

4.3

HEALTH AND SAFETY MANAGEMENT

25

4.4

GROUNDWATER MONITORING WELL INSTALLATION

25

4.5

SITE REHABILITATION

26

4.6

GROUNDWATER WELL DEVELOPMENT

27

4.7

SURVEYING

27

4.8

GROUNDWATER ELEVATION GAUGING AND SAMPLING

27

4.9

GROUNDWATER ANALYTICAL SCHEDULE

29

4.10

WASTE MANAGEMENT

30

4.11

AQUIFER TESTS (SLUG)

30

4.12

REPORTING

30

5

THE TEAM

32

5.1

ABOUT US AND OUR ORGANISATION STRUCTURE

32

5.2

OUR NOMINATED PROJECT TEAM

33

7

Environment Protection Authority | November 2019
Stage 2 – Port Road, Woodville, South Australia

-

4iiiF

Page 2

LWC
Land and water ConsutJnQ

5.3

QUALITY MANAGEMENT AND CONTROL

37

5.4

ENVIRONMENTAL MANAGEMENT

37

5.5

WHITE RIBBON

38

6

PROJECT TIMING

39

Environment Protection Authority | November 2019
Stage 2 – Port Road, Woodville, South Australia

-

4iiiF

Page 3

LWC
Land and water ConsutJnQ

1

INTRODUCTION

1.1

OVERVIEW

Land & Water Consulting (LWC) has formulated this Sampling and Analysis Quality Plan (SAQP) in
response to the Request for Tender (RFT) Reference 05/25058, 62106, issued by the Environment
Protection Authority (EPA) with respect to Stage 2 Environmental Assessment of Port Road,
Woodville, South Australia (SA).
As prescribed in Section 6.6 of the EPA guidance “Guidance for the Assessment and Remediation of
Site Contamination” (2018), when undertaking assessment (and remediation) at a site, the EPA
considers that the collection of quality samples and interpretation of reliable data is essential for
decision making purposes. The weight of importance of collecting samples during field activities is
sometimes neglected. However, poor quality sample collection results in low quality and in some
circumstances, unreliable data. SAQPs should be prepared to mitigate the collection of sample data
of low quality, and in some circumstances, unreliable data. The requirement for a SAQP is in
accordance with Schedule B2 of the National Environmental Protection (Assessment of Site
Contamination) (ASC NEPM).

1.2

BACKGROUND

Historical operations at the former Amatek site located at 739-753 Port Road, Woodville (‘Source
Site’) had resulted in significant and wide spread Cr VI impacts to underlying soil environment and
groundwater systems within the Woodville area. The Source Site was formerly used as a machine
and mould manufacturing facility where chromium electroplating was undertaken. It is understood
that wastewater containing Cr VI was disposed of into deep unlined soakage pits on the Site causing
significant soil and groundwater impacts. Large scale remediation works were undertaken from 1995
to 2006, reportedly removing around 60% of the mass of Cr VI impact to the soil and groundwater
system.
Recently, during redevelopment and subsequent environmental assessments of various properties
within the Port Road/ Woodville area (and in the vicinity of the Source Site), the EPA has been
receiving various Section 83A Notification of Site Contamination that Affects or Threatens
Underground Water, detailing the identification of Cr VI above considered environmental values. On
this basis and upon further review of other environment reports prepared for other sites, the EPA
were seeking additional information not only on the current existence, nature and extent of Cr VI in
groundwater within the Assessment Area but whether historical activities undertaken at other sites in
the area have also resulted in Cr VI impacts to the underlying groundwater system.
LWC was engaged in May 2019 to undertake the first stage of works associated with the project
objectives to (1) determine if groundwater contamination exists associated with historical potentially
contaminating activities at 739-753 Port Road, Woodville and surrounds and (2) determine the
nature and extent of groundwater contamination within the established EPA Assessment Area.
The scope of works for Stage 1 comprised of groundwater monitoring well installation, well
development and gauging and sampling of twelve new groundwater monitoring wells at the Site, nine
of which were installed in the watertable (present in the Q1 aquifer) and three within the Q2 aquifer
system. In addition gauging and sampling was undertaken at ten identified existing groundwater
monitoring wells in the vicinity of the Source Site and within the Port Road Woodville Assessment
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Area. This included three wells installed in the watertable Q1 aquifer, five wells in the Q2 and three
wells in the Q3 aquifer.
Groundwater laboratory analysis was undertaken for CHC, TRH, BTEXN compounds, dissolved
heavy metals), natural attenuation parameters and targeted PFAS analysis for monitoring wells
located at the Source Site.
The results of the Stage 1 assessment reported that groundwater contamination exists for
hexavalent chromium (CrVI), chlorinated hydrocarbons and per- & poly-fluoroalkyl substances
(PFAS). The extent of the CrVI plume is un-delineated to the west and south west of the source site
(Amatek site) and additional groundwater infrastructure is considered required to delineate the
impacts.
It is understood that the EPA is seeking quotes to undertake a second stage of environmental
assessment, to determine nature and extent of contamination, so as to propose a groundwater
prohibition area. The work will be restricted to the assessment of groundwater for metals and PFAS
only, to fill data gaps identified in Stage 1.
All new groundwater installations will be on public land. Some existing monitoring wells on
commercial properties will also be assessed.
This document outlines LWC proposed approach and methodology to implement the EPA’s Stage 2
scope of works for the Port Road Woodville Assessment Area.
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1.3

OBJECTIVES

The key project objectives as detailed by the EPA Request for Quote (RFQ) dated 28 October 2019
include the following:


Determine the nature and extent of groundwater contamination within the established EPA
Assessment Area boundary to inform a potential Groundwater Prohibition Area (GPA).

These objectives are to be achieved by undertaking the following scope of works as specified in the
EPA quotation:


In accordance with Figure 1 (above), install six groundwater monitoring wells including:
o

Three watertable Q1 monitoring wells to a depth of 9 m below ground level (bgl).

o

Three Q2 monitoring wells to a depth of 26 m bgl.



Complete a Groundwater Monitoring Event (GME) of the newly installed monitoring wells
and any existing monitoring wells (up to 15 watertable Q1 wells and 10 Q2 monitoring well
locations). Analyse groundwater for heavy metals (including CrVI, CrIII and total Cr), PFAS
(short suite) and temperature (field), pH (field), TDS (field EC and lab) and Eh/DO (field).



Undertake aquifer testing (slug tests) at eight locations including four watertable-Q1 aquifer
locations and four Q2 aquifer locations.



Provide a single Detailed Site Investigation (DSI) report in accordance with the ASC NEPM
(1999, as amended 2013), detailing the outcomes of the assessment, conceptual site model,
analytical data and data quality analysis, discussion and conclusions.

1.4

SCOPE OF WORKS

The assessment is to be undertaken with reference to Schedule B(2) – ‘Guidelines on Site
Characterisation’ outlined in the National Environmental Protection (Assessment of Site
Contamination) and accounting for SA EPA ‘Guidelines for the Assessment and Remediation of Site
Contamination’ (2018).
The proposed scope of works is as follows:


Undertake a project kick off and preliminary meetings with EPA (including finalisation of
scope of works and health and safety plan).



Undertake service clearance prior to the drilling program of works with reference to Dial
Before You Dig plans. LWC’s experience within the Assessment Area in regard to the
number of services and the uncertainty in location, provision for non-destructive drilling to a
depth of 2.0mbgl has been included.



Submit traffic management plan to DPTI for review and approval and arrange traffic control
personnel.



Provision to undertake concrete coring at each location.



Installation of three groundwater monitoring wells targeting the watertable aquifer unit
(denoted as Q1 aquifer) and three monitoring wells into the second quaternary aquifer unit
(Q2).
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o

Where contamination is suspected in an aquifer above the targeted aquifer, bores
should be developed with a casing seal to prevent contamination. As advised in the
DEW document Minimum Construction requirements for water bores in Australia,
2012, multi-aquifer bores or nested monitoring bores should be installed where the
contaminated formation is adequately cased and cement sealed to prevent
contamination. For example, during the drilling inflatable packers insulating the
contaminated zone can be used to protect lower aquifers or water bearing zones.

o

New sampling locations (groundwater) will be clearly labelled (e.g. stamped metal ID
plate inside the gatic cover) and will be surveyed by an appropriately qualified and
experienced surveyor.

o

Monitoring well naming should commence at MW10 in line with Stage 1 naming
protocols (i.e. MW10-Q1 / MW10-Q2).

o

Photographs of every location will be included as an appendix to each report, for
identification purposes.

Undertake a groundwater monitoring event (GME) which includes the following monitoring
wells:
o

Six newly installed monitoring wells (three watertable-Q1 and three Q2 wells).

o

Provision for fifteen existing watertable-Q1 monitoring wells and ten Q2 monitoring
wells including two private commercial properties containing existing monitoring
wells.



Analyse groundwater for heavy metals (including CrVI, CrIII and total Cr), PFAS (short suite)
and temperature (field), pH (field), TDS (field EC and lab) and Eh/DO (field).



Undertake surveying of all new groundwater monitoring wells to assist in the calculation of
relative water levels and groundwater flow direction.



Provision of a DSI Report incorporating an Executive Summary, summary of previous
investigations, updated conceptual site model, description of works and methodologies,
summary of all data, including trend analysis, tabulation of all results, figures (including well
and bore locations, contours, predicted plumes, plume diagrams), sampling methods, field
notes, raw data, chain of custody documentation, lab reports; data quality assessment and
sensitivity analysis, discussion on source, nature and extent, conclusions and any
recommendations.



Undertake an assessment of the data quality in accordance with Schedule B2 of the ASC
NEPM, including; reliability of field procedures and laboratory results; QA/QC – field and
laboratory analytical methods, and data quality indicators (DQIs).



Allowance for one round of draft report review comments.



Allowance to attend at least two project meetings with the EPA during the course of the
project – a preliminary meeting to discuss work commencement / planning / pre-drilling
meeting and a Draft report meeting to discuss content / format / expectations of the final
report. Regular updates (verbal, written or if necessary, in person) are expected. Weekly
project updates must be provided via email to the EPA Project Manager by close of business
Thursdays.
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Final report provided in pdf format and in <15MB portions, along with GIS shapefiles and
electronic data.



If any conditions are detected which indicate a significant hazardous circumstance, the EPA
is to be notified immediately.
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2

CONCEPTUAL SITE MODEL

2.1

OVERVIEW

As per Section 6.3 of the Guidelines for the Assessment and Remediation of Site Contamination
(GAR, EPA, 2018), the development of a site-specific conceptual site model (CSM) can assist to
assess the relationship between the source, pathway, and receptor with respect to site
contamination at a site. It is an essential tool that is expected to be prepared and included in the
reporting phases for the stages of assessment and remediation work (GAR, EPA 2018). A CSM may
be presented in a written format or in visual representation.
EPA (2018) notes that the preparation of a well-characterised CSM, with consideration of known or
potential primary and secondary sources of contamination and potential preferential pathways, will
assist to ensure informed decisions are made when assessing risk and ultimately when remediation
may be necessary.

2.2

PREVIOUS INVESTIGATIONS

As detailed previously, the EPA holds numerous reports/ notifications relating to site contamination
assessment/ remediation works and site contamination audits in the vicinity of Port Road Woodville,
South Australia. Operations at the former Amatek site located at 739-753 Port Road, Woodville
(‘Source Site’) had resulted in significant and wide spread Cr VI impacts to underlying soil
environment and groundwater systems.
Recently, during redevelopment and subsequent environmental assessments of various properties
within the Port Road/ Woodville area (and in the vicinity of the Source Site), LWC understands that
the EPA has been receiving various Section 83A Notification of Site Contamination that Affects or
Threatens Underground Water detailing the identification of Cr VI above considered environment
values. The following reports were provided by the EPA for review and consideration, with Figure 2
detailing the location of these other investigation sites in addition to a brief summary of Cr VI results
reported in soils and groundwater within and around the Assessment Area.
Source Site – 759 Port Road


CMPS&F (1995). Columbia Concrete Block Machinery Company Site at 749 Port Road
(Interim Report). September 1995. EPA Ref: 10125.



Golder Associates (1995). Health Risk Assessment Groundwater Contamination CCBM Site
Woodville, South Australia. 5 October 1995. EPA Ref: 10125.



Cleanaway (1996). Columbia Remediation Project. March 1996. EPA Ref: 10541 and
10125.



Egis Consulting (2000). Draft Report to Rocla Industries Ltd for Former Columbia Facility
Port Road, Wayville, South Australia – Contamination Plume Delineation. November 2000.
EPA Ref: 12452.



GHD (2002). Rocla Industries Limited – Former Columbia Site Woodville, SA – Additional
Groundwater Monitoring Report, October/ November 2002. December 2002. EPA Ref:
12452.
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S&G (2003). Remediation Action Plan, Port Road Remediation Project. Prepared for
Amatek Industries Pty Limited. Revision 3. March 2003. EPA Ref: 12452.



S&G (2004). Port Road Remediation Project, Project Status Report – December 2003.
Prepared for Rocla Industries. January 2004. EPA Ref: 12452.



S&G (2006). Draft Report, Port Road Remediation Project Completion Report – January
2006. Prepared for Amatek. January 2006. EPA Ref: 12452.



S&G (2006). Addendum Port Road Remediation Project Completion Report. Prepared for
Coffey Geosciences Pty Ltd. 5 May 2006.



Coffey Environments (2006). Auditor Submission in Relation to Groundwater CUTPE
(Clean-Up To The Extent Practicable) – 749 Port Road, Woodville, South Australia. 13
December 2006.

Other Reports/ Notifications


Peter J Ramsay & Associates (2013). Site Contamination Audit of Land Pursuant to Part
10A of the Environment Protection Act 1993, EPA Ref: 61110 05/21162 - 808-810 Port
Road, Woodville, South Australia. September 2013.



Section 83A Notification for 822 Port Road, Woodville South – Dated 27 October 2015.
Notification from GHD Pty Ltd. EPA Ref: 61558.



Australian Environmental Auditors (2017). Site Contamination Audit Report, 761-763 Port
Road, Woodville, South Australia. Prepared for Goedecke Family Superannuation Fund. 11
January 2017. EPA Ref: 61715.

Additional reports obtained by LWC from the Public Register:

1



Golder Associates (2004). Preliminary Contamination Assessment 2 Hughes Road 1,
Woodville, South Australia. Prepared for CMPS&F Pty Ltd. 21 March 1996. EPA Ref:
12540.



Agon Environmental (2015). Letter for Section 83A Notification of Site Contamination of
Underground Water for 759 Port Road, Woodville, South Australia. 13 February 2015. EPA
Ref: 61433.



TMK Consulting Engineers (2015). Partial Tier 1 Preliminary Site Investigation –
Environmental Site History – 809-813 Port Road, Woodville, South Australia. Prepared for
G. Lum Nominees Pty Ltd. and Wellable Investments Pty Ltd. 10 July 2015. EPA Ref:
61533.



TMK Consulting Engineers (2015). Environmental Soil Assessment – 809-813 Port Road,
Woodville, South Australia. Prepared for G. Lum Nominees Pty Ltd. and Wellable
Investments Pty Ltd. 31 July 2015. EPA Ref: 61533.



Coffey (2017). Exit Lease Environmental Site Assessment, Woolworths Woodville Service
Station, 801 Port Road, Woodville, South Australia. Prepared for Woolworths Limited. 12
January 2017. EPA Ref: 61731.

Note, the Golders Report title details 2 Hughes Road, however it is 2 Hughes Street.
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Section 83A Notification for 767-769 Port Road, Woodville, South Australia. Notification
from A.M Environmental Consulting Pty Ltd. 4 May 2017. EPA Ref: 61796.



Section 83A Notification for 767-769 Port Road, Woodville, South Australia. Notification
from A.M Environmental Consulting Pty Ltd. 7 June 2019. EPA Ref: 61533.

The Source Site was formerly owned by the Columbia Concrete Block Manufacturing Company
(CCBMC), who were acquired by BTR Nylex. The property was subsequently acquired by Amatek
Industries (Amatek) when BTR Nylex assets were acquired by CSR Limited and Amatek. Chrome
plating of machine parts and other industrial components was undertaken over a number of decades,
which resulted in contamination of soil and groundwater with Cr VI.
The Source Site was formerly used as a machine and mould manufacturing facility which included
chromium electroplating works. As detailed previously, wastewater containing Cr VI was disposed of
into deep unlined soakage pits on the Source Site causing significant soil and groundwater impacts.
A large-scale remediation project was undertaken in 1995 where approximately 4,000 m3 of Cr VI
impacted soil from the source area was excavated and disposed off-site. After remediation of the
soils at the site, a groundwater Cr VI plume was found to have migrated some 280 m down hydraulic
gradient of the Source Site. Regular groundwater monitoring was undertaken at the site from 1995
onwards.
A groundwater remediation system was operated by Cleanaway from 1997 to 1999 targeting the
shallow aquifer only. A review of the operation by Egis (2000) found that the dissolved phase Cr VI
plume extended deeper than expected, with Cr VI measured in wells up to 57 m depth. Egis (2000)
reported that the plume was not anticipated to extend much deeper than 57 m due to the lower
permeability of the deeper sections of the Hindmarsh Clay. In addition, Cr VI impacts were identified
in an up gradient direction from the source area, suggesting either a large source area or diffusion in
the slow flowing aquifer.
A pump and treat system followed by post remediation groundwater monitoring was implemented by
S&G from 2003 to 2006. The system used sodium metabisulfite (SMBS) to reduce and precipitate
the Cr VI contained in 29 million litres of groundwater pumped from the aquifers underlying the
Source Site. Approximately 2,200 kg of Cr VI was recovered during the 18 month period of
operation for reuse. S&G (2006) estimated that around 60% of the mass of Cr VI present in the
groundwater plume (and associated contaminated sedimentary material in the aquifer) was removed.
Injection of approximately 41 tonnes of SMBS into the aquifer to produce an excess of this reagent
was completed in late 2005.
Coffey (2006) completed a review of remediation works undertaken to date at the Source Site and
concluded that groundwater remediation measures undertaken achieved CUTEP at the Source Site
and that no further active remediation at (or adjacent) to the Source Site was warranted. Coffey
(2006) recommended ongoing groundwater quality monitoring to demonstrate control of the Cr VI
had been achieved. It appears that no groundwater monitoring has been undertaken since
completion of this report.
Coffey (2006) reported that around 60 m3 of chromium-impacted soil remains at the Source Site
around and beneath building footings, and was capped with 150 mm thick layer of concrete to isolate
the impacted soil.
A review of other available environmental investigation reports (in relation to observed Cr VI impacts)
within and near the Assessment Area are summarised in Table 2-1 below and Figure 2.
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Table 2-1. Summary of Chromium Results for Other Sites within/ near the Assessment Area
Site Name/
Address/ EPA
Reference

PCA

809 & 811-813
Port Road
EPA Reference
61533

Listed
substances
(storage)

Chromium Observed
Cr VI

Cr III*





Total
Cr*



Maximum Concentrations
(mg/kg/ mg/L)

Soil

Interpreted Source

Not stated.

Cr VI – up to 24 mg/kg
(reported in QAQC samples
only)
Cr III – up to 28 mg/kg
Total Cr – up to 28 mg/kg
Groundwater
No results available

801 Port Road
EPA Reference
61731

Service Station

767-769 Port
Road,
Woodville,
South Australia
EPA
References
61796

761-763 Port
Road
EPA Reference
61715/ 61415

N/A

N/A

N/A

EPA lists the
PCA as Metal
coating, finishing
or spray painting.
The Section 83A
lists the PCA as
Offsite
contamination
source.



<LOR



Metal forging,
motor vehicle
repair or
maintenance, fill
or soil importation



Soil and groundwater not
tested for chromium

N/A

Soil

Not stated. S83A notification
stated that the results could
represent background and that a
background assessment is to be
undertaken.

No results available
Groundwater
Cr VI – up to 6.5 mg/L
Cr III – <0.005 mg/L
Total Cr – up to 6.5 mg/L




Soil
Cr VI – <LOR
Cr III – up to 41 mg/kg
Total Cr – up to 61 mg/kg
Groundwater
Cr VI – up to 14 mg/L
Cr III – not reported

Elevated concentrations of total
chromium and hexavalent
chromium considered to be
associated with a historical offsite plume. The source of the
elevated chromium was
considered to be a leak from a
former plating plant located 100
m north west of the site.

Total Cr – up to 12 mg/L
759 Port Road
EPA reference
61433

Metal coating,
finishing or spray
painting



N/A



Soil
No results available
Groundwater
Historical data:
Cr VI – up to 29.4 mg/L

Not stated. Groundwater
investigations formed part of the
assessment for the neighbouring
property (EPA Reference
61715/61415).

S83A notification
Cr VI – up to 14 mg/L
Cr III – not reported
Total Cr – up to 12 mg/L
2 Hughes
Street South
EPA Reference
12540

Not recorded



N/A



Soil

Not stated.

Cr VI – <1 mg/kg
Cr III – not reported
Total Cr – up to 63 mg/kg
Groundwater
Cr VI – <0.01 mg/L
Cr III – not reported
Total Cr – up to 0.01 mg/L

822-824 Port
Road
EPA Reference
61558

Not recorded



N/A

N/A

Soil

Not stated.

Results not available
Groundwater
Cr VI – up to 0.01 mg/L
Cr III – results not available
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Total Cr – results not available
808-810 Port
Road
EPA reference
61110, 61188

Agricultural
Activities







Soil
Cr VI – <1 mg/kg
Cr III – 38 mg/kg

It is indicated that contaminants
in groundwater are from an offsite source.

Total Cr – up to 40 mg/kg
Groundwater
Cr VI – 0.012 mg/L
Cr III – not reported
Total Cr – up to 0.025 mg/L

725-727 Port
Road
EPA Reference
N/A

Metal forging
(steel fabrication)

778-782 Port
Road
EPA Reference
10264, 10656

Service Station

N/A

N/A

N/A

Soil

N/A

No results available
Groundwater
No results available
N/A

N/A

N/A

Soil

N/A

Not analysed for chromium
Groundwater
Not analysed for chromium

Notes: Cr III is trivalent chromium, Total Cr is total chromium

Whilst the above site assessment reported PCA’s which may include potential Cr VI as a chemical
substance of interest, these reports did not identify that actual site as a source of Cr VI and appear to
have largely interpreted the identified chromium impacts to be associated with 739-753 Port Road
(Source Site). Activities at the following sites may have contributed to chromium impacts to soils and
groundwater within/ near the Assessment Area:


767-769 Port Road (metal coating/ finishing).



761-763 Port Road (metal forging, motor vehicle repair/ maintenance).



759 Port Road (metal coating/ finishing).



725-727 Port Road (metal forging/ steel fabrication).

2.3

GEOLOGY AND HYDROGEOLOGY

The Department of Mines and Energy, SA (1980) 1: 50,000 Preliminary Geologic Map Resources
Series (Adelaide region) indicates that the Site is underlain by Pleistocene aged Pooraka Formation
soils, underlain by Hindmarsh Clay. This material is predominantly mottled red brown, yellow brown
and grey clay but is often sandy, silty, micaceous or gravelly, and it contains lenses of these
materials where fluvial influences have been pronounced. The clay layers are generally stiff to hard,
but often have lower strength near the top of the unit due to weathering and/or the presence of a
water-table in the overlying sediments. Table 2-2 details the generalised stratigraphy for the Adelaide
area.

Environment Protection Authority | November 2019
Stage 2 – Port Road, Woodville, South Australia

Page 11

LWC
Land and water Consulbng

Table 2-2. Adelaide Area – Generalised Stratigraphy (from Gerges, 2006)
Age

Lithology

Hydraulic Characteristics

Quaternary

Mainly fluvio-lacustrine clay with minor
sands and gravel.

Sand and gravels form thin aquifers, usually high in
salinity and low in supply.

Tertiary

Fossiliferous , glauconitic, partly
carbonaceous sand, san dstone ,
limes tone , chert , marl and she ll
remains. Thick clay layers and thin
lignitic beds .

Sand, sandstone and limestone form aquifers with
potentia l suppl ies . Clay, chert and m arl form leaky
confi ning beds. The Late Tertiary secimen ts con tain
the better quality and quantity of wate r.

Precambrian

Slate, phyllite, quartzite and dolomite.

Where highly fractured (near faults) high supplies of
low salinity.

The underlying natural water-table aquifer system is located within the recent Quaternary Pooraka
Formation which consists of clayey sands and sandy, silty clays. The Pooraka Formation is largely
mottled clay and silt inter-bedded with sand, gravel and on occasion can exhibit thin sandstone
layers. Further down hydraulic gradient of the site (closer to the coastline) the water-table aquifer is
most likely located within the St Kilda Formation which consists of interbedded brown and grey
sands, silts and clays consistent with an estuarine deposit. It has widely been suggested that watertable aquifers in north eastern area of Adelaide whether they are located within the Pooraka, St Kilda
or Hindmarsh Clay Formations depending on location from the coastline are most likely hydraulically
connected and form a somewhat continuous aquifer system (and pathway) to the coast.
The Hindmarsh Clay Formation is located beneath the Pooraka Formation and consists of a layered
sequence of mottled clays and silts of fluviatile and estuarine origin. Within this sequence, the
aquifers occur as interbeds of sand and gravel that range in thickness from 1 to 18 m. The thickness,
continuity and extent of individual aquifers is uncertain. The confining beds are absent or
significantly thin in some areas, allowing hydraulic connection between aquifers units (Gerges,
2006).
These Quaternary sediments contain up to six thin aquifers (Q1 to Q6), while the underlying Tertiary
contains up to four aquifers (T1 to T4). Groundwater of varying quality occurs in the Quaternary and
Tertiary aquifers.
Both the Quaternary and Tertiary aquifers were designated numbers in order of increasing depth,
and the aquifer numbers were prefixed with Q and T, respectively:


Quaternary aquifers — Q1 to Q6.



Tertiary aquifers — T1 to T4.

Despite the fact that the aquifers are identified with letters indicating their age, they remain relatively
independent of stratigraphic units (Gerges, 2006).
The Q unit configuration in the Adelaide Plains is considered highly ambiguous, as essentially the
series of Q aquifers are formed through varying discontinuous layers of sand and clay, such that the
specific presence and identification of a particular Q unit is challenging. Martin and Hodgkin (2005)
note that in the western metropolitan area, up to six thin confined aquifers occur within the
Hindmarsh Clay. In the area of interest the Q1 depth is generally to 10 m depth or less, the top of the
Q2 ranges from 16 to 30m with the top of the Q3 ranging from 31 to 45m (Gerges, 1999 and 2006).
Martin and Hodgkin (2005) also note that the continuity and extent of individual Q aquifers is
uncertain.
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The Quaternary aquifers vary greatly in thickness, lithology and hydraulic conductivity. Generally,
grain size decreases towards the coast, and with increasing distance from surface drainage and
major structures such as the Para Fault.
It is noted that the sequencing/ naming of the aquifer units is inconsistent across the board, with the
first aquifer unit (‘water-table’) sometimes called Q1 and other times just referred to as ‘watertable’.
For the purposes of this assessment, the “Q” terminology is used with the watertable unit denoted as
‘watertable Q1 aquifer’.
The Tertiary aquifers, namely the Hallett Cove Sandstone and the deeper Port Willunga Formation,
are encountered, in the area, at a depth of around 110 m bgl and below. The Tertiary aquifers are
not of interest with respect to this study.
Quaternary aquifer water levels indicate a general flow towards the north west with ultimate
discharge under Gulf St Vincent. Gerges (2006) reports that the deepest point in the Gulf is 25 m,
indicating that only the Q1 and Q2 Aquifers may naturally outflow into the Gulf. Deeper Quaternary
aquifers are overlain by thick, low permeability sediments with their discharge opportunities limited to
structures (faults) under the Gulf and/or through upward leakage. Provided that these structures
possess sufficient permeability, Gerges (2006) states that they may form discharge boundaries.
Their permeabilities control the amount of outflow from aquifers, head relations between aquifers,
and hence leakage direction.
The groundwater monitoring locations selected by the EPA within the Assessment Area are thus
located down hydraulic gradient of the Source Site (739-753 Port Road) and potential additional
PCA’s.
Registered groundwater bores in a 500 m radius from the Assessment Area are shown in Figure 3.
Within the Assessment Area, registered domestic use wells of note are listed in Table 2-3. The Cr VI
plume in 2002 is shown in Figure 2-1 and for 2005 is presented in Figure 2-2.
Table 2-3. Registered Domestic Wells within the Assessment Area
Unit Number

Approx. Distance
from Source Site

Details

Status

Reported TDS
(Year)

6628-19171

~150 m north/ north
west

Installed in 1998 to 18 m
(Q2)

Unknown

1,765 mg/L (1998)

6628-15578

~300 m north/ north
west

Installed in 1991 to 9.0 m
(Q1)

Operational

1,968 mg/L (1991)

6628-21535

On-site – likely to
mislabel on Water
Connect and this is a
monitoring well.

Installed in 2003 to 45 m
(Q3) – Unlisted purpose

Operational

2,140 mg/L (2019
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Figure 2-1 Chromium VI in Groundwater in 2002 (S&G, 2006)
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Figure 2-2 Concentrations of Cr(VI) in July / November 2005 towards end of S&G Remediation
(S&G, 2006)

2.4

CHEMICAL SUBSTANCES

The key chemical substance of interest (COI) is Cr VI associated with the Source Site. A detailed
discussion is provided later in the report (Section 5.3.3.1).
A summary of the reported COI is presented as Table 2-4.
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Table 2-4. Chemical Substances of Interest (COI) for Stage 2 Works
Chemical Substance

Basic Notes on Physico-chemical Behaviour

Total heavy metals
(including Cr(VI), Cr(III),
and total Cr)

Cr VI is readily soluble in water. Under high Eh (oxidizing) and alkaline (pH above 7)
conditions, Cr VI can be predominant in groundwater. However, in the presence of organic
matter, ferrous iron (Fe II) and sulfide, Cr VI can be readily reduced to Cr III and immobilized.
Adsorption of Cr VI by clayey soil and natural aquifer materials is low to moderate under
near-neutral pH ranges commonly encountered in groundwater.

Per- and poly-fluoroalkyl
substances (PFAS)

The two most well-known PFAS are PFOS (perfluorooctane sulfonate) and PFOA
(perfluorooctanoic acid). PFAS are being phased out around the world because they do not
break down naturally in the environment and can persist for a long time. Many PFAS
chemicals have been shown to bioaccumulate up food chains. PFAS enter the body through
ingestion, not through skin contact.
South Australia was the first state to ban potentially hazardous fluorinated firefighting foams
on 30 January 2018.

2.5

ASSESSMENT AREA LAND USE

A summary of the land use in the Assessment Area is presented as Table 2-5, noting the
Assessment Area extends north west away from the Source Site in the direction of inferred
groundwater flow (refer Section 2.2).
Table 2-5. Land Use Adjacent to the Source Site
Direction

Land Use

North

Largely residential along Hughes Street and Bower Street.

East

The Assessment Area extends north west away from the Source Site in the direction of inferred
groundwater flow however there are further residential properties directly east of 749 Port
Road on Bower Street. This direction is up hydraulic gradient of expected inferred groundwater
flow.

South

The Assessment Area extends north west away from 749 Port Road in the direction of inferred
groundwater flow however the Port Road median strip is directly south with commercial
properties on Port Road (north of Koolunda Avenue with residential properties fronting Port
Road south of Koolunda Avenue. This direction is up or cross hydraulic gradient of expected
inferred groundwater flow.

West

Largely commercial properties on the opposite side of Port Road (after median strip) with
residential on Cedar Avenue approximately 150 m due west of 749 Port Road.

Other

General inferred groundwater flow is north west towards Jones Street and Port Road –
properties fronting Port Road in such direction are largely commercial in nature.

2.6

SIMPLIFIED CSM/ EXPOSURE MODEL

A simplified CSM / exposure model as detailed in the Stage 1 works is presented below based on
the mode of action of COI emanating from the Source Site or adjacent other identified Sites with
respect to impacts to human health and the environment. The outcomes of the Stage 2 works will
inform a revised CSM.
The identified sources, pathways and receptors are presented in below These are assembled in
potential contaminant linkages. The linkages are tested for significance and those deemed to be
significant are further assessed.
A summary of the source(s) is presented as Table 2-6.
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Table 2-6. Summary of Sources of Contamination / Potential Hazard
Source S

Description

Location

S1

Potential sources are:
1. the former Amatek site at 739-753 Port Road;
2. a former service station in the southern section of 749
Port Road;
3. metal coating/ finishing at 759 Port Road and 767-769
Port Road;
4. steel fabrication works undertaken at 725 Port Road;
and
5. sheet metal works undertaken at 761-763 Port Road.
For the purposes of this assessment the sources are considered
to be simplified to the groundwater within the Assessment Area,
in the first instance.

Beneath the Assessment
Area

It is considered that the receptors are human beings within the Assessment Area accounting for the
land uses identified in Table 2-5. These receptors comprise both sensitive (residential) and
commercial type exposure scenarios and are summarised in Table 2-7.
Table 2-7. Summary of Identified Plausible Receptors (accounting for Table 2-5)
Receptor
R

Description

Location

R1

Commercial Worker

Within Assessment Area

R2

Child resident

Within Assessment Area

R3

Adult resident

Within Assessment Area

R4

Trench / Maintenance Worker

Within Assessment Area

Potential pathways are summarised in Table 2-8 accounting for land use based receptors, the nature
of the COI and the potential extent of COI in groundwater across Q1 to Q3 units.
Table 2-8. Summary of Pathways
Pathways
P

Description

P1

Abstraction and use of water from Q1 (Environmental Values)

P2

Migration to Q2 groundwater + abstraction of water with subsequent exposure (Environmental
Values)

P3

Migration to Q3 groundwater + abstraction of water with subsequent exposure (Environmental
Values)

2.7

POTENTIAL CONTAMINANT LINKAGES

The fundamental concept of risk assessment is that there should be an exposure pathway linking the
source of contamination and the exposed population. Where this linkage exists, an assessment of
the nature, extent and significance of the exposure pathway is required to determine the level of risk.
A summary of identified potential contaminant linkages is presented as Table 2-9. A total of 24
linkages were identified however two of these are considered to not be significant (#14 and 19).
These two linkages relate to Receptor R4 (trench/ maintenance worker).
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Table 2-9. Potential Contaminant Linkages
Source
(S)

Pathway (P)

Receptor
(R)

Source 1
in subsurface
beneath
the Site

P1 - Abstraction
and use of water
from Q1
(Environmental
Values)

R1

P2 - Migration to
Q2 groundwater
+ abstraction of
water with
subsequent
exposure
(Environmental
Values)

P3 - Migration to
Q3 groundwater
+ abstraction of
water with
subsequent
exposure
(Environmental
Values)

Linkage
# (L)

Potentially
Significant?

Rationale

L6

Yes

Commercial properties to north, north west and west of
the Site (and other PCA) – down hydraulic gradient.
Potential for abstraction.

R2

L7

Yes

Residential properties to north, north west and west of
the Site (and other PCA) – down hydraulic gradient

R3

L8

Yes

Residential properties to north, north west and west of
the Site (and other PCA) – down hydraulic gradient

R4

L9

Yes

Port Road median strip to north west of the Site (and
other PCA) – down hydraulic gradient – potential for
major service works and also at other commercial sites
being redeveloped.

R1

L11

Yes

Commercial properties to north, north west and west of
the Site (and other PCA) – down hydraulic gradient.
Potential for abstraction.

R2

L12

Yes

Residential properties to north, north west and west of
the Site (and other PCA) – down hydraulic gradient.
Potential for abstraction.

R3

L13

Yes

Residential properties to north, north west and west of
the Site (and other PCA) – down hydraulic gradient.
Potential for abstraction.

R4

L14

No

Unlikely to be of issue to trench environment / worker.

R1

L16

Yes

Commercial properties to north, north west and west of
the Site (and other PCA) – down hydraulic gradient.
Potential for abstraction.

R2

L17

Yes

Residential properties to north, north west and west of
the Site (and other PCA) – down hydraulic gradient.
Potential for abstraction.

R3

L18

Yes

Residential properties to north, north west and west of
the Site (and other PCA) – down hydraulic gradient.
Potential for abstraction.

R4

L19

No

Unlikely to be of issue to trench environment / worker.
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3

DATA QUALITY OBJECTIVES

Data Quality Objectives (DQO) are required to ensure that sufficient data is collected to characterise
the potential contamination on a site and to enable appropriate assessment of human and
environmental risks for the current or proposed land use (ASC NEPM). The DQO process:


Accounts for the iterative findings of the CSM;



Clarifies study objectives;



Defines appropriate types of data to collect (based on historical land use and chemicals of
concern); and



Specifies the tolerable levels of potential decision-making errors (Australian Standard AS
4482.1 – 2005).

The DQO process, as defined by the US Environmental Protection Agency (US EPA, 2000), consists
of seven distinct steps (Australian Standard AS 4482.1 – 2005).

3.1 STATE THE PROBLEM
Further to the background discussion provided in Section 1.2, the problem is summarised as:


A large-scale remediation project was undertaken at the Amatek site (and off-site) where a
significant amount of (soil and) groundwater was treated. Auditor conclusions made in 2006
support and endorse the completion of a “Clean Up to the Extent Practicable” (CUTEP) for
the site. This differs from “Remediation to Extent Necessary” as the former is based on
practicality while the latter is based on risk and is aligned with the definition of site
contamination presented in Section 5B of the Environment Protection Act 1993 (i.e. actual or
potential harm).



More recent Section 83A notifications of impact to underground waters indicate that
significant concentrations of Cr(VI) still exist in groundwater at and /or down hydraulic
gradient of the remediated site.



Stage 1 investigations identified concentrations of Cr VI chromium and total chromium above
the ANZECC (2000) Freshwater (95% Protection), ANZECC (2000) Irrigation, NHMRC
(2008) Health Primary Contract (Recreational) and/ or ADWG (2017) Health Drinking Water
guidelines in groundwater sampled from monitoring wells installed in the watertable and Q2
monitoring wells. At the targeted locations (Source Site, north of Source Site and 759 Port
Road), concentrations of Cr VI and total chromium were reported below the laboratory LOR.



The residual Cr VI and total chromium plumes extend approximately 220 m from the Source
Site in the watertable Q1 aquifer unit and around 115 m in the Q2 aquifer unit. The extent of
the chromium plumes are largely delineated downgradient, to the north and north west but
not laterally to the west or south west of the Source Site.



Reported Cr VI concentrations in comparison to historical results pre-remediation and post
remediation are significantly lower suggesting that the remediation undertaken has resulted
in significant plume destruction with no significant rebounding of Cr VI and total chromium
beneath and down gradient of the Source Site observed.



Whilst other investigations sites within the Assessment Area may have historically
undertaken activities where chromium may be a potential chemical of concern, the available
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data suggests that the identified Cr VI impacts in groundwater more than likely are derived
from the Source Site. This is also the interpretation within Audit reports prepared for some
of these sites.


Concentrations of boron, copper, manganese, nickel and zinc were marginally observed
above one or more environmental values within the Assessment Area. The quaternary
aquifer units beneath the wider regional area are known for naturally elevated concentrations
of boron and manganese with reported concentrations generally consistent with background
levels. Within the Assessment Area the concentration distribution of boron, manganese,
nickel, copper and cobalt does not appear to be derived from the Source Site or any
particular other nearby investigation sites. The possible exception is minor concentrations of
zinc above guideline values identified in some (not all) Q2 and Q3 monitoring wells near the
Source Site.



PFAS was identified in groundwater beneath the Source Site within the Q2 and Q3 aquifer
units. The detectable concentrations have not been delineated and no data is available for
upper Q1 aquifer unit.

Summary of Conclusions and Recommendations
1. The Assessment Area is contaminated with respect to the definition of site contamination
presented in Section 5B of the Environment Protection Act 1993, as a result of historical site
activity undertaken at the Source Site (739-753 Port Road). Noting however that additional
investigations are required to define the source, nature and extent of identified PFAS
impacts to groundwater.
2. For Cr VI impacts in groundwater, there is a predicted unacceptable risk to the health where
domestic bores area used in any contact capacity (including ingestion and dermal contact),
notwithstanding the exceedances of the potable criteria (subject to exposure parameters
such as frequency, duration etc). Based on the data collected to date, the extent of the
residual Cr VI plume is unknown west and south west of the Source Site and additional
groundwater infrastructure is recommended to assist in lateral delineation of impacts
3. It is considered that further assessment is required to determine the source and the extent
(as per the Conceptual Site Model) of the detected concentrations of PFAS, noting no
background data is available. Noting that PFAS was detected in deeper aquifer units, it is
considered possible that it is also present in the upper Q1 aquifer unit. Further investigation
is required to determine the source, nature and extent of PFAS in groundwater beneath and
surrounding the Assessment Area given concentrations are above human health (drinking
water/ recreational use) criteria. Noting the presence of domestic registered bores in a down
hydraulic gradient location of the three tested groundwater wells (DW6, DD2 and DD3).

3.2 IDENTIFY THE DECISION
The key project objectives include the following:


Determine if groundwater contamination exists, associated with historical potentially
contaminating activities at 739-753 Port Road, Woodville and surrounds; and



Determine the nature and extent of groundwater contamination within the established EPA
Assessment Area boundary to inform a potential GPA.
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3.3 IDENTIFY INPUTS INTO THE DECISION
The results from analytical testing of groundwater for the contaminants of concern shall be used to
inform the decision regarding presence and concentrations of such chemicals in groundwater in the
watertable Q1 aquifer unit and also the Q2 aquifer units, which may cause actual or potential harm to
the health or safety of human beings that is not trivial taking into account current land uses, and/ or
actual or potential harm to water that is not trivial, and/ or actual or potential harm to the environment
that is not trivial.
In addition, the following inputs are required:


The nominated assessment criteria.



The geological and hydrogeological conditions.



Presence of preferential pathways.



The current adjacent site land use and groundwater uses in surrounding areas.

3.4 DEFINE THE STUDY BOUNDARIES
The investigation area comprises the Assessment Area as set out by the EPA and as shown in
Figure 1.

3.5 DEVELOP A DECISION RULE
Results will be compared to tier 1 assessment criteria for the environmental values of groundwater
and potential future land uses, i.e. residential or commercial. Based on the Stage 1 identified
potential environmental values, the following guideline values would again be adopted:








Drinking Water
o

National Health and Medical Research Council (NHMRC) Australian Drinking Water
Guidelines (2017) Health and Aesthetic.

o

PFAS National Environmental Management Plan (NEMP - 2018) Table 1 Health.

o

World Health Organisation (WHO - 2017) Drinking Water Guidelines (where no
recreational use criteria are specified).

Recreational
o

NHMRC (2008) Guidelines for Managing Risks in Recreational Water - Health
(Primary Contact) and Aesthetics.

o

PFAS NEMP (2018) Table 1 Health.

o

WHO (2017) Drinking Water Guidelines (where no recreational use criteria are
specified).

Aquatic Ecosystem – Freshwater
o

ANZECC (2000) Freshwater Ecosystems – 95% Protection Level.

o

PFAS NEMP (2018) Table 5 Freshwater - 95% Protection Level.

Primary Industries - Irrigation
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o

Australian and New Zealand Environment and Conservation Council (ANZECC 2000) Irrigation Long Term Trigger Values.

It is noted that no guideline criteria exist for industrial use.

3.6 SPECIFY LIMITS ON DECSION ERRORS
To ensure the quality of the environmental data that is collected, detailed quality assurance and
quality control (QA/QC) measures will be applied. The QA/QC measures will be followed from the
inception of the project, during intrusive field works, laboratory analysis of samples and data
reporting. The QA/QC measures to be adopted are detailed in the following Sections of this report.
A decision error in the context of the decision rules in Step 5 would lead to either under-estimation or
overestimation of the risk level associated with a sampling area. Decision errors may include:


Sampling errors: where the sampling program does not adequately detect the variability of a
contaminant spatially across the investigation area.



Measurement errors: these can occur during sample collection, handling, preparation,
analysis and data reduction.



Proactive steps / measures to mitigate these errors are as follows:



Field staff to follow a standard procedure when collecting samples;



Laboratories to follow a standard procedure when preparing and analysing samples;



Laboratories to report quality assurance / quality control data for comparison with the Data
Quality Indicators (DQI) established for the project.

The aim of this step is to assist in calculating the tolerable decision error rates and a consideration of
the consequences of making an incorrect decision.
The quality of the data collected as part of the sampling is thus assessed on a range of factors
including:


Documentation and data completeness;



Data quality – comparability, representativeness, precision, and accuracy of data.

Precision
Precision is a quantitative measure of the variability (or reproducibility) of data. Suitable criteria and/
or performance indicators for assessment of precision include:


Performance of laboratory duplicate sample sets through the calculation of relative percent
differences (RPDs);



Performance of intra-laboratory field duplicate sample sets through calculation of RPDs;



Performance of inter-laboratory field duplicate sample sets through calculation of RPDs.

The RPDs will be assessed as acceptable if less than 30% as per the ASC NEPM Schedule B3.
Where the results show greater than 30% difference a review of the cause will be conducted. It is
noted that RPDs that exceed this range may be considered acceptable where:
o

Results are less than 10 times the limit of reporting (LOR);
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o

Results are less than 20 times the LOR and the RPD is less than 50%.

Accuracy (Bias)
Accuracy is a quantitative measure of the closeness of the reported data to the true value and is
assessed through the review of performance of:


Method blanks (analysed for analytes targeted in the primary samples);



Matrix spike and matrix spike duplicates;



Surrogate recoveries;



Laboratory control samples;

Representativeness
Representativeness is the confidence (expressed qualitatively) that data are representative of the
media present. To ensure that data is representative, the following is undertaken:


Review of RPD values for field and laboratory duplicates to provide an indication that the
samples are generally homogeneous, with no unacceptable instances of significant sample
matrix heterogeneities; and



The appropriateness of sample collection methodologies, handling, storage and preservation
techniques will be assessed to ensure/ confirm that there was minimal opportunity for
sample interference or degradation.

Completeness
Completeness is a measure of the amount of useable data from a data collection activity. In
validating the degree of completeness of the analytical datasets acquired during the program the
following is considered:


Whether standard operating procedures have been adhered to;



Copies of all chain of custody (COC) documentation are reviewed and presented along with
appropriate data validation.



It can therefore be considered whether the proportion of useable data generated in the data
collection activities is sufficient for the purposes of assessing the problem as stated in Step 1
(State the Problem).

Comparability
Comparability is a qualitative assessment in the confidence that data may be considered to be
equivalent for each sampling and analytical event. Issues of comparability between datasets are
addressed through adherence to standard operating procedures and regulator endorsed or made
guidelines and standards on each data gathering activity.

Data Quality Indicators and Tolerable Limits
The acceptance criteria / tolerable limits for the data quality indicators (DQI) are summarised in
Table 3-1.
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Table 3-1 Data Quality Indicators and Tolerable Limits
DQI

Acceptance / Tolerable Limit

Rinsates (where sampling
equipment is reused)

Less than the laboratory LOR

Method Blank

Less than the laboratory LOR

Trip Blank

Less than the laboratory LOR

Field duplicates (intra and inter)

RPD limits as follows:


Laboratory duplicates

Results <10 times the LOR – no limit;



Results between 10 and 20 times the LOR – RPD <50%



Results >20 times the LOR – RPD <30%

RPDs less than


20% for high level laboratory duplicates (i.e. >20 x LOR)



50% for medium level laboratory duplicates (i.e. 10 to 20 x LOR)

Matrix spikes

Recoveries between 70 – 130 % of the theoretical recovery or dynamic
limits established by the laboratory (phenols excepted).

Laboratory control samples

Recoveries between laboratory specified range for each analyte and
analytical suite.

Surrogates

Recoveries between 70 – 130 % of the theoretical recovery or dynamic
limits established by the laboratory (phenols excepted).

In the event that acceptance criteria are not met, consideration will be given to excluding the data, or
using the data as semi-quantitative data or with clarification on data interpretation.

3.7 OPTIMISE THE DESIGN FOR OBTAINING DATA
The seventh and final step involves identifying the most effective sampling and analysis design for
generating the data that is required to satisfy the data quality objectives. Considering the information
presented in steps 1 to 6 of the DQO Process, the sampling design optimisation sampling plan (and
sampling methodology) is based on and accounts for the following key points:
1. Standard laboratory analytical techniques exist to assess these chemical substances.
2. The lateral (and vertical) distribution of the contamination in groundwater is unknown.
The optimisation of assessment is undertaken with respect to the current CSM presented in
Section 2. The specific assessment methods are documented in Section 4.
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4

METHODOLOGY

The Environment Protection Authority (EPA) prescribes that all assessments of site contamination in
South Australia are expected to be undertaken in accordance with the recommended process and
guidance provided in the National Environment Protection (Assessment of Site Contamination)
Measure 2013, and in the Guidelines for the Assessment and Remediation of Site Contamination
(EPA, 2018).

4.1

PROJECT KICK OFF AND COMMUNICATION
APPROACH

LWC recognise the importance of maintaining effective communication with the EPA prior to and
throughout the duration of works, our proposed communication plan includes:


Pre-start meeting or phone hook-up to confirm communication protocols and also:
o

Work commencement timing and planning works;

o

Drilling requirements and well design;

o

New monitoring well locations and logistics; and

o

Targeted existing monitoring wells for the groundwater monitoring event.



Confirmation email update’s prior to undertaking the field works to confirm the exact dates
LWC will be attending the Site.



Weekly project updates provided via email to the EPA Project Manager by close of business
every Thursday.



When required, a verbal/ email update during the implementation of the field program
(particularly if significant visual or olfactory evidence of impacts are observed) and
immediately upon receipt of the laboratory analysis (once all data has been thoroughly
checked and confirmed).

The above communication plan has been successfully implemented by LWC for other EPA projects
and has resulted in a greater collaboration between the EPA and LWC. As such program of works
have been undertaken with no issues, was able to be optimised (where possible) and the project
outcomes and way forward continually refined to meet the EPA expectations and requirements.

4.2

PREPARATION WORKS

Prior to the commencement of the Stage 2 drilling program the following activities will be undertaken:


Permission to install monitoring well infrastructure on the roadside verges will be obtained
from The City of Charles Sturt.



The location of each newly installed monitoring well will be cleared for services by a certified
Service Clearance practitioner (Sure Search) with reference to Dial Before You Dig plans. As
detailed previously, given the number of underground services within the Assessment Area
and the uncertainty of the location of these services, provision for non-destructive drilling
(Vac Group Pty Ltd) to depths ranging up to 2.0 m bgl is included.
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Well construction permits will be obtained from the Department of Environment and Water
(DEW) prior to the commencement of drilling.



Traffic control management (including application submission to Council/ Department
Planning Transport and Infrastructure) will be arranged for well installations (as considered
necessary following LWC initial site visit).



All electronic field equipment will be calibrated prior to use and all calibration documentation
will be presented in the report. In addition, the Photoionisation Detector (PID) will be
calibrated at least once daily during the course of fieldworks using isobutylene calibration
gas to ensure ongoing accuracy. Other items of equipment that will be calibrated
appropriately are the interface probe and water quality meter.

4.3

HEALTH AND SAFETY MANAGEMENT

Our commitment to health and safety is integrated throughout the company extending to all levels
and encompassing all work-related activities undertaken by company representatives. A copy of our
Occupational Health and Safety Policy Statement can be provided upon request.
A Work Health and Safety Management Plan incorporating a Job Safety Environmental Analysis
(JSEA) has been prepared as required for this project (refer to Appendix A of this SAQP document)
and includes the identification of potential hazards, the assessment of risk and the implementation of
appropriate actions to minimise risks to employee health and safety. Emergency contact numbers
are also provided. Note that our Work Health and Safety Management Plan incorporating a Job
Safety Environmental Analysis has previously been reviewed and accepted by EPA.

4.4

GROUNDWATER MONITORING WELL
INSTALLATION

A total of 6 new monitoring wells are proposed to be installed at the Site to assist in lateral
delineation of groundwater contamination. A groundwater monitoring well location plan is presented
in Figure 1, noting the following:


Three Q1 and Q2 nested monitoring wells to be installed in the following locations:
o

Corner of Curtis Street and Church Street.

o

Corner of Oval Avenue and Edward Street.

o

On Parks Street (near Port Road.

Groundwater monitoring wells will be constructed in accordance with the Minimum Construction
requirements for Water Bores in Australia (National Minimum Bore Specifications Committee, 2003)
and the minimum construction requirements that are sent out by DEW with each well permit titled
‘General Specification for Well Construction Modification and Abandonment in South Australia
Pursuant to the Natural Resource Management Act, 2004.
Since the Stage 1 works, Drilling Solutions Pty Ltd who completed the drilling program in May
2019 have wound up their business (retirement) and have sold all drilling rigs to Underdale
Drillers Pty Ltd. Drilling staff that completed the May 2019 works have also been employed
by Underdale Drillers, thus the same team will be engaged to undertake the program of
works.
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Consistent with the Stage 1 works, monitoring wells will be drilled using solid flight augers and/ or
hollow flight augers. The final screen design and well depth will be based on the depth at which
groundwater and the geological sequencing is encountered during the drilling program, however
noting that it is likely to be as per previous investigations:


Monitoring wells installed in the watertable Q1 aquifer will be constructed to depth of up to
9.0 m bgl. Each well will be installed with Class 12 50 mm uPVC slotted (0.5 mm aperture)
and solid casing. The top of the screen will be placed approximately 1 m above the observed
standing water level (SWL) measured at the time of drilling.



To minimise the potential for connection between the watertable aquifer unit and underlying
aquifer unit, the watertable aquifer unit will be cased off (pre-collared) with installation of a
permanent 177 mm Class 12 uPVC Inner Diameter 158 mm and Outer Diameter 177mm
solid casing. Positive placement of pressure cemented grouted will be placed from the
bottom of the hole to the surface to ensure a complete seal of the above unit. Drilling will not
progress for the second Q2 aquifer unit until a minimum of 7 days has passed to allow the
cement to sufficiently set.



Monitoring wells installed into the Q2 aquifer unit will be constructed to a depths of around
26 m bgl using split spoon every 0.5 m (for accurate logging) and hollow flight augers. Each
well will be installed with Class 12 50 mm uPVC slotted (0.5 mm aperture) and solid casing.
The top of the screen will be installed at least 1 m below the interpreted confining clay unit,
to ensure a sufficient gravel pack and then bentonite/ cement grout installed below and
across the clay confining unit and pre-collar.

The monitoring well casing will be lowered in the borehole with graded filter sand (of a size
compatible with the geological unit) added to the annulus between the uPVC casing and the wall of
monitoring well. A hydrated bentonite seal will then be added above the filter sand following which
will be cement grout to the site surface. All wells will be finished with a lockable envirocap and
concrete encased gatic steel cover that is traffic rated and flush to grade.
Groundwater monitoring well materials will be supplied by the drilling contractor. All materials will be
new and undamaged. All equipment and materials (except for new materials such as sand) will be
decontaminated and stored in a manner to provide adequate protection from contamination or
damage prior to use. All drilling equipment will be de-contaminated prior to the commencement of
drilling and between locations to minimise the likelihood of cross contamination, with only vegetablebased lubricants used during the drilling program.
During drilling, soils will be logged in accordance with Australian Standards and the Unified Soil
Classification (USC) system by an LWC Hydrogeologist/ Civil and Environmental Engineer who also
noted the presence of evidence of contamination (e.g. suspicious fill, staining or odour) where
appropriate.
Drill cuttings will be screened in the field for volatile organic compounds (VOCs) using a precalibrated PID.

4.5

SITE REHABILITATION

Directly following Stage 1 drilling works undertaken in May 2019, it was considered necessary to
engage a street sweeper to clean the roadway/ footpaths due to the silty sandy and clayey nature of
the aquifer unit and the water produced during installation. The residential properties nearby the
drilling locations and the City of Charles Sturt were very appreciative for the additional attention to
rehabilitate each work area. LWC propose that this be undertaken as part of the Stage 2 works.
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4.6

GROUNDWATER WELL DEVELOPMENT

Following the installation of the groundwater monitoring wells, each well will be developed to
minimise the amount of suspended solids and maximise the hydraulic connection between the bore
and the aquifer.
The newly constructed groundwater monitoring wells will be developed using dedicated disposable
bailers and/ or pump for deeper wells. This will remove accumulated sediment and groundwater from
the monitoring well and surrounding aquifer. Well development will include removal of a minimum of
four bore volumes consistent with industry standards.
Following each bore volume, field parameters will be recorded using a calibrated water quality meter,
noting that well development continued until field quality parameters stabilise (i.e. within 3% EC, 0.05
pH, 10% DO and 10m V redox and 0.5 C temperature) and/ or turbidity was reduced (i.e. extracted
groundwater was generally clear and free of suspended solids).
Extracted groundwater will be stored in a drum until finalisation of the groundwater program. The
development water (and purge water) will be disposed off-site to a suitably licenced facility.

4.7

SURVEYING

The location and elevation of the top of casing of each of the new groundwater monitoring wells will
be undertaken by Foresight Surveys (Matthew Smith) who undertook the Stage 1 program of works
and is familiar with the Site. This will assist in the calculation of relative water levels and
groundwater flow directions.

4.8

GROUNDWATER ELEVATION GAUGING AND
SAMPLING

An interface water level probe, in addition to product detection paste, will be used at each monitoring
well to assess the presence of any apparent measurable light non-aqueous phase liquid (LNAPL)
and dense non-aqueous phase liquid (DNAPL). A dedicated disposable bailer will also deployed at
each location to assess the visual presence of hydrocarbon sheens and/ or to confirm the apparent
measurable thickness of LNAPL (if present). The water level probe will be thoroughly
decontaminated using industry standard Decon90 (decontamination solution) and rinsed prior and
between locations.
Consistent with industry standards, groundwater will be sampled using low flow sampling techniques
with the adopted sampling methodology in general accordance with:


Australian and New Zealand standard, Water Quality Sampling, Part 11: Guidance on
Sampling of Groundwaters (AS/NZS 5667.11, 1998);



HEPA (2018) PFAS National Environmental Management Plan;



PFAS NEMP (2018) and Appendix 1 of the Interim Guideline on the Assessment and
Management of PFAS (Department of Environment Regulation, 2017);



SA EPA (2007) Regulatory Monitoring and Testing: Groundwater Sampling (revised April
2019); and



Puls, R.W., and M.J. Barcelona. 1996. Low flow (minimal drawdown) ground-water sampling
procedures. U.S. EPA Ground Water Issue: EPA/540/S-95/504.

Environment Protection Authority | November 2019
Stage 2 – Port Road, Woodville, South Australia

-

4iiiF

Page 27

LWC
Land and water Consulbng

In addition to the six newly installed monitoring wells, as per the EPA RFQ, provision for existing
monitoring including up to 15 for the watertable Q1 well and 10 for the Q2 locations will form the
Groundwater Monitoring Event for the project. Confirmation of all targeted locations will be
confirmed in the Project Kick-Off Meeting.
For both the watertable Q1 and Q2 aquifers, the method will include placement of the pump inlet at
the midpoint of the standing water column and pumping at the lowest flow rate in the first instance.
Typically rates of between 0.1 to 0.5 L/min are recommended in industry standard guidelines and
where achieved during the program.
Prior to collection of field parameters, a flush through of groundwater entering the tubing material will
be undertaken and conservatively based on 1 Litre per 10 metres of tubing.
During purging and sampling the groundwater level will be gauged to ensure groundwater elevation
did not decline significantly (e.g. greater than 10 cm) and that water was being sampled from the
targeted depth. This is required to ensure groundwater extracted from the well is fresh groundwater
obtained from the adjacent formation and not stagnant water contained in the well water column.
Field chemical parameters will be recorded every five minutes (noting that this is sufficient time to
remove one volume of the flow through the cell) and at least one well volume was removed prior to
sampling.
Measurement of field water parameters will be undertaken until field quality parameters stabilised
(i.e. within 3% EC, 0.05 pH, 10% DO, 10 mV redox and 0.5oC temperature). Parameter
measurements will be obtained every five minutes until field parameters over two consecutive
readings have stabilised. A minimum of four readings will be undertaken at each monitoring well.
Field chemical parameters will be recorded to ensure stable geochemical conditions existed prior to
the collection of the groundwater sample. The pH, redox, electrical conductivity, dissolved oxygen
and temperature meters will be calibrated prior to the commencement of purging.
Between sampling locations, dedicated HDPE tubing and dedicated internal pump bladders will be
used with the pump decontaminated using Decon90 (decontamination solution) and rinsed through
three times with tap water. The water level will be measured during the micro purging so as to
ensure that the water level does not fall by more than 10 cm and that water was being sampled from
the targeted depth.
In addition to the pump, all monitoring equipment including the water level probe will be
decontaminated according to the following procedure:


Wash with Decon 90 or similar decontaminant/ water solution and rinse.



Triple wash with tap water.

The field water quality parameters along with field observations including sheen, odour and
discolouration, the date/ time of purging and sampling, measured standing water level before during
and after development, measurement of total depth of the well, total volume removed, rate of
removal, method and description of the site conditions will be recorded on LWC’s standard
groundwater sampling sheets.
PFAS Groundwater Sampling
For PFAS groundwater sampling, the sampling methodology and procedures will be generally
consistent with that required by the ASC NEPM (1999, as amended 2018) as detailed above but
supplemented by measures specific to PFAS. In accordance with the PFAS NEMP (2018) and
Appendix 1 of the Interim Guideline on the Assessment and Management of PFAS (Department of
Environment Regulation, 2017), additional steps will be undertaken to ensure that sample
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contamination with external PFAS sources do not occur. Of note, the following activities will be
undertaken:


Worn field clothing (washed a minimum of six times) will be used at the Site. Further, no
polyethylene, vinyl or PVC rain gear will be worn when handling any of the PFAS sampling
equipment.



Sampling equipment will be decontaminated with PFAS free detergent and deionised water.



The low flow methodology will include the use of a PFAS free pump (a fresh pump utilised
which contained no Teflon fittings) in conjunction with HDPE tubing and silicon fittings only.
No consumable products will be used during the pumping and prior to the sampling of water
into PFAS containers.



PFAS specific sample containers will be obtained from the primary and secondary
laboratories. These bottles will be filled prior to any other sample containers and the use of
any consumables (i.e. filters).



Only ice in plastic (polyethylene) bags to keep samples cool will be utilised.

4.9

GROUNDWATER ANALYTICAL SCHEDULE

Groundwater samples will be placed in laboratory supplied clean bottles containing appropriate
preservatives, and then immediately placed into a chilled cooler box for transport to the laboratories
under standard LWC Chain of Custody protocols which are consistent with the requirements of
Schedule B(2) of the ASC NEPM (NEPC,1999). Note that the bottles were pre-chilled prior to being
filled.
All samples will be clearly labelled with unique sample identification numbers consisting of the date,
sample location and project number.
The following summarises the adopted groundwater analytical testing:


Speciated Chromium including total Chromium, Cr VI and Trivalent Chromium (Cr III).



Heavy Metals including arsenic, barium, beryllium, boron, cadmium, cobalt, copper, lead,
manganese, mercury, nickel, selenium, vanadium and zinc.



PFAS short suite.

Groundwater samples analysed for metals will be filtered in the field using dedicated 0.45 micron
filters for each well prior to being placed into a pre-acidified container.
Australian Laboratory Services (ALS) will be utilised as the primary analytical laboratory with interlaboratory duplicates sent to Eurofin-MGT (MGT). Both ALS and Eurofins-MGT are National
Associated of Testing Authorities (NATA) accredited laboratories. Laboratory analysis was
conducted in accordance with the requirements of ASC NEPM (1999, as amended 2013) with
reference to US EPA and APHA methods.
Field QA/QC samples will included the following:


Two blind coded inter-laboratory duplicate and one blind coded intra-laboratory duplicates;



A total of five rinsate blanks will be taken from the decontaminated augers during the drilling
program; and
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A total of four rinsate blanks will be collected from the decontaminated low flow pump.

During the drilling program rinsate blanks will be collected for Cr VI only by running laboratory
prepared deionised water over the decontaminated augers. During the groundwater program,
rinsates will be collected for heavy metals and speciated chromium from the decontaminated pump
using laboratory prepared deionised water over the decontaminated pump for collection directly into
laboratory prepared sampling containers. Rinsate blanks assist in confirming whether appropriate
decontamination processes/ procedures have been achieved.

4.10

WASTE MANAGEMENT

During the drilling program, well development and groundwater sampling field programs, excess soil
material and extracted groundwater will be placed in drums prior to disposal off-site to a licenced
landfill facility managed by Cleanaway Waste Management Limited. Due to logistics associated with
drilling within median strips/ roadside verges, Cleanaway will collected the drums every second day
of the works program.

4.11

AQUIFER TESTS (SLUG)

Aquifer testing will be undertaken on four targeted watertable Q1 and four targeted Q2 groundwater
monitoring wells along a representative flow path and to assist in assessing groundwater flow
velocities and potential longer term contaminant migration rates beneath the Assessment Area.
The aquifer conductivity testing will comprise of lowering a calibrated pressure transducer down the
well casing to a point approximately one metre above the bottom of the casing and removing a one
litre slug of water (or more subject to the observed conditions). Water level recovery will then be
recorded by the pressure transducer and the recovery data analysed using published solutions for
both unconfined aquifer unit and semi-confined aquifer unit. LWC’s Principal Hydrogeologist will
undertake this analysis.

4.12

REPORTING

The report provided will be in accordance with Schedule B2 of the National Environment Protection
(Assessment of Site Contamination) Measure 2013 and the SA EPA Guidelines for the Assessment
and Remediation of Site Contamination 2018. The report will include (plus any other component
agreed with EPA during draft report meeting):


Objectives of the investigations;



Scope of works;



Site setting;



The approach, methodology and summary of the analytical results from this work with
comparison to relevant guideline criteria as described above;



Geological profile (at the locations of the new monitoring wells);



Discussion of the nature of soils within the vadose zone and between the watertable Q1 and
Q2 aquifers (i.e. the characteristics of the aquitard);



Site hydrogeology, including groundwater elevations, directions of groundwater movement
and flow velocities;
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Refining the understanding of the source, nature and extent of CrVI, CrIII and total
Chromium, other heavy metals (as required) and PFAS in groundwater beneath the
Assessment Area;



Update to the Conceptual Site Model;



Appendices including figures, photographs, lithological logs, laboratory reports, slug test raw
and processes data and data quality assessment;



A summary of outcomes of the investigation; and



Data Gaps / Limitations
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5

THE TEAM

5.1

ABOUT US AND OUR ORGANISATION
STRUCTURE

LWC was established to provide specialist environmental consultancy in the areas of land
assessment, management and remediation, hydrogeology, water resources, human health and
ecological risk assessments and hydro-geochemistry for clients in the government, private and the
resource sectors.
LWC are one of few environmental company that has been selected on every State Government
Panel for environmental/ contamination services (including DPTI, Renewal SA, Department for
Environment and Water, SA Water, Department for Premier and Cabinet – Mining Geochemistry and
Hydrogeology). We have been procured to deliver detailed assessments for orphan contaminated
sites on behalf of the South Australian EPA/ State Government.
LWC prides itself on high standards of quality work, innovative project solutions, on-time project
delivery, value for money service and a close professional relationship with its public and private
sector clients. LWC endeavours to understand the client’s needs prior to the inception of each
project and provides a professional service that delivers on these needs.
The wealth of experience and expertise provided by LWC employees ensure that clients are
comfortable that they are receiving a professional consulting service that:


provides quality information and innovative solutions;



is defensible in a legal and legislative way;



is consistent with industry best practice; and



is value for money.

LWC puts a strong emphasis on all staff being fully up to date with all current Australian
environmental laws, regulations, standards and guidelines. LWC regularly converses with the SA
EPA and relevant government bodies to keep up to date with potential future changes to
environmental laws and regulations.
By undertaking work in accordance with the relevant Acts, Standards, NEPMs, policies and
guidelines, LWC can assure their clients that they are receiving a consulting service that is
consistent with industry best practice, provides high quality and reliable information and is defensible
in a legal sense.
LWC has extensive experience and a proven track record in undertaking groundwater monitoring
and management, preliminary and detailed site investigations and, if required, site remediation works
as part of facilitating property redevelopment. As such, LWC has an excellent understanding of the
technical and logistical requirements of such assessments. LWC have undertaken many similar
projects for a diverse range of clientele including both public and private sector, resulting in us being
able to fully interpret and place in context the site history and any associated environmental issues.
Of note, a key philosophy of our company is to continuously think “outside the box”; to seek
pragmatic/ cost effective solutions to complex problems while still achieving project objectives and
goals. This philosophy along with our ability to provide robust assessment/ modelling (whether it is
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numerical, analytical or statistical) to support risk based solutions has resulted in significant cost
savings on numerous projects for clients, including:


~$1.2 million cost saving for Railway Remediation Project.



$2 million cost saving for regional industrial land re-development (state and federally
funded).



$200,000 Railyards Remediation Project developed for Residential Land.



$20 million Flinders Ports Wharf Capping via Risk Assessment Approach.



$500,000 for residential development in for private developer.



$350,000 for open-space redevelopment for local government.

LWC understands that delivering the most cost effective assessment programs while optimising
project outcomes are key to our clients.

5.2

OUR NOMINATED PROJECT TEAM

The combined expertise of the LWC Project Team and our focus on working closely with EPA to
collectively achieve the project goals in a practical, cost effective and timely manner will ensure EPA
achieves the best possible outcomes for all projects.
We will provide EPA with a team that will start and finish projects, which is entirely local, accessible
and available. Our team has the capacity and necessary qualifications and experience to undertake
the scope and nature of services which form the request for quotation. Our nominated core team
undertook the Stage 1 EPA Woodville Assessment Area program of works and is highly
familiar with project logistics and the EPA’s expectations.
Key team members are summarised below:


Dr James Fox (Principal Geochemist/ Risk Assessor) – Project Director.
o



Client Liaison, Technical Direction, Human Health and Ecological Risk Assessments
(if needed), Peer Review.

Emily Picken (Principal Hydrogeologist) – Project Manager.
o

Project Management, Client Liaison/ Meetings, Field Program and Peer Review.

Note: the service clearance, groundwater well installation and groundwater sampling will be
physically supervised by LWC Principal Hydrogeologist (Emily Picken) or Principal Geochemist (Dr
James Fox) supported by Vanessa De Chellis (LWC’s Senior Civil and Environmental Engineer).


Vanessa De Chellis (Senior Civil and Environmental Engineer) – Field Work, Data Analysis
and Reporting Assistance.



Anthony Cox (Environmental Engineer) and Riley Martin (Environmental Scientist) – Field
Investigation (Groundwater Monitoring Event), Spatial and Laboratory Data Analysis and
Data Quality Assessment.

If needed, the above team will be supported by back-up staff including:


Dr Karen Mackenzie (Principal Geochemist) – Project Director/ Peer Review.
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Patrick Lally (Senior Environmental Scientist) – Project Manager/ Field Work, Data Analysis
and Reporting



Tagreed Twfik (Environmental Engineer).



Jade Creber (Environmental Scientist) – Field Work.

Dr James Fox, the nominated Project Director is a certified practitioner in site assessment and
management with Site Contamination Practitioners (SCP) Australia. This certification aims to provide
improved outcomes for all stakeholders involved in the site management industry by ensuring,
through a recognised certification process, that those dealing with contaminated site issues have the
necessary level of knowledge, expertise and skill.
Our nominated team have a wide variety of skill and abilities that can be applied to all the required
project elements of this quotation. A summary of skills/expertise is provided as Table 5.1.
Table 5.1. Summary of LWC Team Skills and Abilities
LWC Nominated Team Members
Task

Dr James
Fox
18

Emily
Picken
18

Vanessa
DeChellis
6

Riley
Martin
2

Anthony
Cox
1











Project Management







Groundwater Drilling Programs









Groundwater Monitoring Events















Years of Experience
Relevant Experience with PFAS in Soils and
Groundwater

Aquifer Testing/ Pumping Tests



Groundwater Monitoring and Management Plans









Waste Classification (Soil – in-situ and stockpiles, Water,
Wooden Sleepers/ and Ballast)











PSI - Site History Investigations











DSI - Soil and Groundwater Investigations











Stormwater Management Plan



Soil Delineation and Soil Remediation Design and
Implementation









Remediation and Environmental Managements Plans
(including Bioremediation Plans and Stockpile Management
Plans)









Groundwater Remediation Design and Implementation







UST Investigations, Exhumation and Remediation











Spatial Data Analysis (GIS)











Independent Technical Review





Human Health and Environmental Risk Assessment



Groundwater and Contaminant Transport Modelling
(Analytical and Numerical)





Detailed Risk Assessment







Groundwater Vapour Risk Modelling
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Landfill Gas Assessment (Monitoring, data interpretation,
development of management plans, installation of landfill
gas monitoring wells etc)



Landfill Gas Modelling and Risk Assessment



Soil Vapour Assessment (Monitoring, Data Analysis and
Management Plans)



Soil Vapour Risk Modelling and Mitigation Strategies



Development and Implementation of Dust Management
Plans and Mitigation Strategies
Installation, Operation and Maintenance of Dust Monitoring
Equipment/ Data Analysis


































Our team of experienced environmental professionals is focussed on working closely with clients to
collectively achieve project goals/ objectives in a practical, efficient and cost effective manner.
A key advantage of LWC is that all staff members (including principals and seniors) are involved in
designing and undertaking field programs for our clients. As such programs are executed efficiency
and to high standards.
Curriculum Vitae of nominated key staff members are provided as an Attachment to Request for
Proposal. A summary of LWC nominated team members is also provided below.
Table 5.2. Summary of LWC Project Staff Members
Dr James Fox
Title:

Principal Geochemist/ Risk Assessor

Role:

Project Director, Client Liaison and Peer Review

Qualifications:
Experience:

PhD Geochemistry, MSc Env Geochemistry, BSc App. Env Sciences
James has eighteen years postgraduate experience with over thirteen years’ experience in
undertaking environmental investigations and assessments, specialising in assessing and
resolving environmental chemistry issues via application of robust empirical and quantitative risk
assessment, underpinned by sound chemistry knowledge.
James has a PhD in uranium geochemistry and worked/ trained with the environmental
assessment team of British Nuclear Fuels during his postgraduate research, working on the
attenuation of uranium in the near field of the UK radioactive waste repository. James has
worked in both the public and private sector as either a regulator or consultant and places
emphasis on project communication and on the production of clear, accurate and concise
deliverables of high quality. In recent times James has guided and provided technical services
for environmental radiochemistry investigations and reporting at the Uranium One Honeymoon
uranium In situ Leach operation (uranium geochemistry and solute migration studies),
Heathgate’s Beverly Four Mile Extension Federal Approvals (aquifer forensic geochemistry
and uranium geochemistry) and the Government of South Australia’s Radium Hill Mine and Port
Pirie Uranium Treatment Plant (Detailed Multi Component Radionuclide Human Health and
Environmental Risk Assessment).
James has extensive experience in undertaking geochemical/ hydrogeochemical
assessments, and site specific human health and environmental risk assessments.

Emily Picken
Title:

Principal Hydrogeologist

Role:

Project Manager, Client Liaison, Data Analysis and Reporting and Field Person Back-up

Qualifications:

Honours Degree of BSc (Hydrogeology), Flinders University of South Australia, 2000 (1st Class
Hons)
Bachelor of Science (Hydrogeology), Flinders University of South Australia, 1999.

Experience:

Emily Picken has over eighteen years’ experience in contaminated hydrogeology and has been
involved in numerous soil and hydrogeological investigations associated with contaminated sites
in South Australia, Victoria, New South Wales and the Northern Territory. Experience has been
developed in the areas of site characterisation and risk assessment, groundwater flow and
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contaminant fate and transport modelling, aquifer geochemistry, groundwater/ surface water
interactions, soil and groundwater remediation and development of monitoring and management
plans and detailed risk assessments.
Emily has a detailed knowledge of groundwater conditions across the state (and Australia
wide) based on her wide spanning work history. Emily is committed to reaching client’s
objectives and working within any specific controls
Vanessa De Chellis
Title:

Senior Civil and Environmental Engineer

Role:

Field Work/Data Entry and Spatial Data Assessment and Reporting

Qualifications:
Experience:

Bachelor of Engineering (Civil and Environmental), Adelaide University, and Honours Degree
(First Class
Vanessa graduated from a Bachelor of Engineering (Civil & Environmental) with first class
honours at the University of Adelaide and has gained experience in the fields of hydrology,
wastewater and geotechnical engineering. Since commencing at LWC, has gained experience
in the preparation of Preliminary and Detailed Site Investigations (Phase I and II) site
investigations (including installation of soil and groundwater bores, logging of soil profiles,
groundwater gauging and sampling, stockpile sampling, landfill gas monitoring and air and dust
quality monitoring ). Vanessa has a working knowledge of relevant state and national guidelines,
a comprehensive understanding of applying a statistical assessment to soil and groundwater
data and has completed critical analysis of recent and historical environmental reports for the
preparation of several Detailed Risk Assessments.
Vanessa has managed numerous environmental investigations and is able to undertake
field works to the level of Australian Standards and to meet/ exceed industry best
practice for soil, groundwater and vapour monitoring.

Riley Martin
Title:

Environmental Scientist

Role:

Field Work

Qualifications:

Bachelor of Environmental Science, Flinders University

Experience:

Riley has is an Environmental Scientist with a wide range of experience in groundwater well
installations, groundwater and surface water quality monitoring, waste water sampling and
landfill gas monitoring. Riley has developed his knowledge in the area of geological logging,
groundwater drilling and sampling using multiple techniques for both contaminant land
investigations and mining projects and also soil sampling and classification.
Riley has completed rail/ road track awareness training, 4WD training driving course and has an
up to date senior first aid/ CPR certificates. Riley has experience working remotely as a field
scientist with sub-contractors including drillers, civil contractors (soil remediation projects) and
surveyors.
Riley is a highly organised problem solver with a good understanding of field logistics,
WHS/ JSEA requirements and expectations along with the database component of the
work. Riley is also a proven field technician with experiences spanning diverse site
conditions.

Anthony Cox
Title:

Civil and Environmental Engineer

Role:

Field Work, Data Analysis and Reporting

Qualifications:

University of Adelaide, Adelaide, South Australia - Honours Degree in Bachelor of Engineering
(Civil and Environmental)
University of Adelaide, Adelaide, South Australia -Bachelor of Science

Experience:

Anthony has been responsible for data management programs, reporting and field works under
the tutelage of senior and principal personnel. Anthony has a wide spanning professional and
volunteer background with previous placements in private industry as well as local government
with placements in a municipal council in Victoria and the energy and oil and gas industry.
Anthony has completed field works both within metropolitan areas as well as regional parts of
Australia and consequently has a sound understanding of the logistical requirements of both
large and smaller scale intrusive investigation programs. Anthony has great leadership qualities
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and is an effective communicator, with experience in journalism and stakeholder/ community
engagement and engineering.
Anthony has a sound understanding of field logistics, work health and safety
requirements and expectations along with the database component of the work.

5.3

QUALITY MANAGEMENT AND CONTROL

Key procedures in the delivery of services to clients are controlled by the Activity Control Form. The
Activity Control Form sets out the following aspects for a given activity/ task:


Roles/ resources for a given task.



Key input data and review of input data.



Planned review during the course of the task.



Verification output meets study objectives.

All data will be subjected to review against the DQO as set out in this SAQP.

5.4

ENVIRONMENTAL MANAGEMENT

LWC was proudly certified for B Corporation in early 2018.
Certified B Corporations are businesses that meet the highest standards of verified social and
environmental performance, public transparency, and legal accountability to balance profit and
purpose. The B Corp community of which LWC is apart works toward reduced inequality, lower
levels of poverty, a healthier environment, stronger communities, and the creation of more high
quality jobs with dignity and purpose. By harnessing the power of business, B Corps use profits and
growth as a means to a greater end: positive impact for their employees, communities, and the
environment. B Corp Certification doesn’t just evaluate a product or service; it holistically assesses
the overall positive impact of the company that stands behind it.
Prior to and since our accreditation, LWC has implemented the following sustainable work practises
within our business:


Switched to solar power after extensive consultation and collaboration within our Strata
Building complex. All lighting within our office building have been switched to LED in
addition to all common spaces within the building complex.



We sort and recycle all waste generated within our work place (including field consumables)
– this also includes all soft plastics. LWC team members also bring in soft plastics from
home such that we complete one big recycling drop off per week.



We have reduced our paper use by 90% as we work towards a paperless office. Supporting
only 100% recycled paper (including toilet paper).



We have eliminated once off coffee pods and only buy coffee from non-profit B-corporation
coffee companies who source coffee beans responsibly from small holder farmers, creating
positive social impact. We love our coffee even more!



Our staff do not buy bottled water. We have provided all staff with re-usable water bottles/
containers and also keep-sake coffee mugs.
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We have monthly team building days centred on helping on community projects (i.e. marine/
beach waste collection/ trees for life planting days/ supported and continue to support
numerous white ribbon campaigns/ red cross blood donations etc). In addition, we operate a
‘volunteer day’ where everyone in the team gets a paid day ‘off’ to volunteer for a charity of
their choice. This has included supporting the Smith Family Christmas Appeals, RSPCA,
Clean-Up Australia, Meals on Wheels, Donation Drive for Catherine’s House to name a few.



Through monthly ongoing sponsorship we support The Organgutan Project and the
Australian Rhino Project, both of these organisations are implementing important
conservative initiatives of which our staff are very passionate. Our team is also committed to
eliminating palm oil products, both within the work place and at home.

5.5

WHITE RIBBON

LWC Directors and Staff have undertaken the white ribbon pledge and are committed to a policy of
zero tolerance to violence against women in the workplace and the broader community. LWC
expects and promotes this message to all our sub-contractors and suppliers.
It is noted that in late 2016, LWC retrospectively and for all subsequent new employee contracts
have included a ‘white ribbon’ contract clause in that ten days paid domestic violence leave for
permanent employees and 3 days paid leave for casual staff. This provision of special leave is to
provide staff (if required), time to seek counselling, see doctors, time to attend court appearance and
appointments, seek legal advice and make relocation arrangements.
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6

PROJECT TIMING

LWC are committed to delivering the required project outcomes within the timeframes detailed in the
Request for Quotation with the Final DSI report to be provided within three to four months of contract
commencement, subject to:


Well permit provision;



Drilling availability;



Time required between pre-collaring for concrete set;



Standard laboratory turn-around times; and



Allowing the mandatory 7-day period between groundwater well development and
groundwater monitoring.

Please refer to the proposed project GANT chart as detailed in Appendix B.
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APPENDIX A
WORK HEALTH AND SAFETY PLAN
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WORKING DOCUMENT
Work Health and Safety
Management Plan
Stage 2
Port Road, Woodville, South
Australia
Land & Water Consulting GI-04
22 November 2019

ESSENTIAL INFORMATION
Route to the Nearest Emergency Department from the Project Area
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First Aid Kit
1 in Team Project Vehicle (White LWC Hilux S830 AID)
1 with Supervising Environmental Scientist (where vehicle elsewhere)

Senior on Site First Aider
Vanessa De Chellis – 0439 007 274

First Aid
DO

DON’T

Ensure your safety before assist

Move someone where had serious
fall / accident

If serious – you or bystander call
000 before first aid

Pull a knife, piece of metal, or stick
out of a deep wound

6 November 2019
WHSMP-Issue 1
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Site WHSMP Induction Form

WHSMP ACKNOWLEDGMENT RECORD LOG
All employees and contractors working in the subject area must sign the master copy of this document, indicating
they have read and understand it. The signature indicates acceptance and compliance with the requirements of the
Work Health and Safety Management Plan (WHSMP). Copies of this document must be made available for their
review and readily available at the site.
Name/Job Title

Date Inducted

Signature of
Acknowledgement

6 November 2019
WHSMP-Issue 1
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1

Background

This WHSMP has been prepared for groundwater well installation, well development, aquifer testing and
groundwater sampling at select locations in Woodville, South Australia (the Assessment Area) on behalf of
the Environment Protection Authority (EPA). The locations will be presented in the Drilling Execution Plan as
Attachment C.
This document also serves as a High Risk Construction Work Method Statement as required by the Work
Health and Safety Act 2012 (SA) and incorporates an Enterprise Risk Management (ERM) plan for
communication with the general public and media representatives.

1.1 Scope of Works
The scope of works includes the following:


Installation of six groundwater monitoring wells, at three different locations throughout the
Assessment Area;



Well development of each location prior to groundwater sampling;



Groundwater sampling a total thirty-one locations throughout the Assessment Area and submission
of selected groundwater samples to the laboratories; and



Targeted aquifer testing/ slug testing at eight locations (4 watertable-Q1 monitoring wells and 4 Q2
monitoring wells).

1.2 Guidelines
This document has been prepared in reference/accordance with:


Work Health and Safety Act 2012 (SA) (the WHS Act); and



Construction Work Codes of Practice Safe Work Australia 2012.

1.3 Checklist before Proceeding with Site Works
 Pre-Start Safety Equipment and PPE Check
 OH&S and JSEA sign-off
 Council (City of Charles Sturt) Work Permits acquired


Services Check / Satisfactory



Groundwater Well Permits

WHSMP Version 2

1

2

Responsibilities & Contacts

2.1 Personnel and Responsibilities
The works will be conducted at multiple locations throughout the Assessment Area. All works will be
conducted in road verges.
A number of personnel will be responsible for the implementation of the WHSMP, including:


WHSMP Manager; and



Contractors and Employees.

DESIGNATED WHSMP MANAGER: Land & Water Consulting WHS Manager
The name and contact details for the LWC WHS Manager are presented below:
WHSMP Manager
Telephone
Email

James Fox
08 8271 5255 / 0417 58 50 58
jfox@lwconsulting.com.au

2.2 Contacts
Table 2.1

Emergency Contacts - General

Agency

Contact

City

Telephone Number

Fire Brigade

ALL

000

Police

ALL

131444

Ambulance

ALL

000

Adelaide

131 126

Poison Information
Centre
Health and Safety
Officer
Project Manager
Table 2.2
Agency

Emily Picken

Adelaide

James Fox

Adelaide

8271 5255
0417 909 233
8271 5255
0417 58 50 58

Site Specific - Emergency Contacts
Contact

City

Telephone Number

EPA

Shannon
Thompson

Adelaide

(08) 820 49937

Hospital

Queen Elizabeth
Hospital

Woodville Road, Woodville

(08) 7074 0000
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Table 2.3

Site Specific - LWC Contacts

Name

Role/ Company

Contact No

Proposed Dates On
Sites

James Fox

Project Director - LWC

0417 58 50 58

December and
January 2019

Emily Picken

Project Manager/ Field
Manager/ Drilling Program LWC

0417 909 233

December and
January 2019

Vanessa De Chellis

Asst. Field Manager and
Drilling Program - LWC

0439 007 274

December and
January 2019

Riley Martin/ Anthony
Cox

Groundwater Sampling LWC

0447 238 187

December and
January 2019
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HIGH RISK CONSTRUCTION WORK

Under the Work Health and Safety Act 2012 (SA; the Act), certain people have health and safety duties with
which they must comply in relation to undertaking construction work.
High Risk Construction Works as defined in the Act relevant to this project includes work that:


is carried out in or near a shaft or trench with an excavated depth greater than 1.5 metres, or a
tunnel;



is carried out on or near chemical, fuel or refrigerant lines;



is carried out on or near energised electrical installations or services;



is carried out in an area that may have a contaminated or flammable atmosphere;



is carried out on, in or adjacent to a road, railway, shipping lane or other traffic corridor that is in
use by traffic other than pedestrians; and



is carried out in an area at a workplace in which there is any movement of powered mobile plant.

WHSMP Version 2
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High Risk Construction Work Method Statement

4.1 Work carried out on, in or adjacent to a road, railway, shipping
lane or other traffic corridor that is in use by traffic other than
pedestrians
ISSUE
Where locations are either adjacent or within the road corridor and so traffic management will be deployed.
Prime traffic management will prepare a traffic management plan and submit to DPTI.
HAZARD & RISK


Injury from traffic;



Damage to third party property.

CONTROLS


Traffic management plan and traffic management by accredited contractor.

IMPLEMENTATION


Adhere to plan and directions from the traffic management contractor

REVIEW


Site designated WHSMP manager or appointed representative will complete a checklist and
confirm establishment of site controls prior to inception of earthmoving works

4.2 Work carried out nearby Underground/ Overhead Services
ISSUE
Drilling machinery comes in contact with underground/overhead services.
HAZARD & RISK


Damage to services – financial loss and present potential further hazard



Presence of live services – risk to property and human health

CONTROLS


Review of all overhead services



Review underground services dial before you dig plans



Engage licenced contractor to clear/located other services within work area (SureSearch –
completed)



Hydro-vac Pothole the locations (VacGroup)

WHSMP Version 2
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IMPLEMENTATION


Clear all services using licenced contractor

REVIEW


Site designated WHSMP manager or appointed representative will complete a checklist and
confirm establishment of site controls prior to inception of earthmoving works

WHSMP Version 2
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4.3 Work carried out using Mobile Machinery
ISSUE
Works utilising mobile machinery may present a potential hazard to human health and property, particularly
cyclists and pedestrians.
HAZARD & RISK


Impact injury from contact with vehicle/ machinery (risk of injury, loss of life and financial loss);



Crush injury/ property damage from contact with vehicle/ machinery (risk of injury, loss of life and
financial loss); and



Loss of load (risk of injury, loss of life and financial loss).

CONTROLS


Communicate, vehicle/ plant, movement plan onsite with all staff during toolbox talk prior to site
access;



Be aware of location and movement of general public, field staff act as ‘spotter’ for driller;



Keep public clear of vehicles during movement to locations;



Establish guarded safety work zone for driller using cones; and



Establish traffic signage to divert traffic away from mobile work zone (pedestrian and cyclist); i.e.
use of traffic management for works on road verges.

IMPLEMENTATION


Contractor to undertake/ establish all required controls under check and supervision of LWC; and



Site designated WHSMP manager (LWC) to confirm all required controls are being installed as
works proceed.

REVIEW


Site designated WHSMP manager or appointed representative will complete a checklist confirming
establishment/on-going implementation of site controls
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4.4 Site Exit
ISSUE
Groundwater gatics must be left in a condition that does not eventuate a potential trip hazard.
HAZARD & RISK


Trip hazard for members of public.

CONTROLS


Make sure the groundwater gatics are constructed to be flush with the ground surface.

IMPLEMENTATION


Contractor to undertake/establish all required controls; and



Site designated WHSMP manager to confirm all required controls are being installed as works
proceed.

REVIEW


Site designated WHSMP manager or appointed representative will complete a checklist confirming
establishment/on-going implementation of site controls.
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4.5 Public Engagement
ISSUE
Control of information between the general public and field staff involved with Site works.
HAZARD & RISK


Sensitive project and/ or Client information being made available to the general public (financial
loss and organisation reputation).

CONTROLS


Site staff to ensure that no sensitive information is made available to the general public; and



Inquiries from any members of the public which are not able to be dealt with satisfactorily during
the program to be directed to the nominated media liaison using media cards supplied by the client.

IMPLEMENTATION


Contractor to undertake/establish all required controls; and



Site designated WHSMP manager to confirm all required controls are being undertaken as works
proceed.

REVIEW


Site designated WHSMP manager or appointed representative will complete a checklist confirming
establishment/ on-going implementation of site controls.

WHSMP Version 2
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Emergency Response

Applicability
This procedure applies to all LWC field projects.
Purpose and Scope
The purpose of this procedure is to establish project-specific emergency response measures to be adopted
in the event of a medical emergency or serious environmental incident.
Implementation
Implementation of this procedure is the responsibility of the Field Scientist or Engineer.
Requirements
IN AN EMERGENCY TELEPHONE “000”
The emergency number must be used for all issues relating to:
Chemical spills;
Explosion;
Fire;
Oil spills;
Personal injury (medical assistance required);
Security issues;
Waste spills.









First Aid and Emergency Procedures
An emergency situation is considered to exist if:




Any member of the field crew is involved in an accident or experiences any adverse exposure
symptoms while on site.
Conditions more hazardous than anticipated are encountered.

In the event of an emergency the following procedures are to be followed:








Visual contact should be maintained between personnel on-site, with the team remaining in close
proximity to render assist in case of emergency.
In the event that a member of the field crew experiences any adverse exposure symptoms while on
site the entire crew should immediately halt work and act according to the instructions of the PM.
The discovery of any condition that would suggest the existence of a situation more hazardous than
anticipated should result in the evacuation of the field team and re-evaluation of the hazard and the
level of protection required.
In the event of an incident (or near-incident) occurring the Field Person and/or injured person are to
call the WHSMP manager IMMEDIATELY and complete an Accident/Incident Report Form
submitted to the WHSMP manager/ ACC.

Decontamination During Medical Emergencies
In the event of physical injury or other serious medical concerns, immediate first aid is to be administered in
lieu of further decontamination efforts.
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Fire or Explosion
In the event of fire or explosion:
If the situation is readily controllable with available resources, take immediate action to do so. This may
include:


Assessment to determine whether the situation is controllable.



If the situation is controllable, dispatch fire-fighting equipment to the site of the fire and take
immediate action.



Attempting to put out the fire using methods compatible with the burning materials.



Isolating the fire to prevent spreading, if possible.



If the situation is not immediately controllable, notify the local fire department (000).

WHSMP Version 2
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WHSMP Monitoring

This WHSMP is reviewed through inception of site works. This is the responsibility of LWC (the
Audit Checklist form is found in Attachment A of this document).
The effectiveness of the WHSMP should be reviewed periodically through a review process that checks
each aspect of the WHSMP to ensure that it is operating in a manner for which it was prepared.

6.1 Document Control
The WHSMP document should be reviewed and updated (if required) by the WHSMP Manager. This
control ensures that:


The WHSMP document is updated to reflect the current condition at the site; and



Obsolete documents/forms are promptly removed from all points of issue or use.

6.2 Non-conformances
The WHSMP Manager will maintain register of non-conformances which should be established and
maintained for all active and resolved non-conformances. All non-conformances should be reviewed and
corrective actions developed to prevent recurrence. Site specific construction plans should be revised
wherever appropriate to reflect these corrective actions.

6.3 Incident
All incidents should be referred to the WHSMP Manager directly and should be recorded with the following
details:


date of incident;



nature of incidents; and



response action taken and date – original reference to the Safe Work Method Statements.

Incidents will be recorded on an Incident and Corrective Action Request Form as contained in Attachment A,
or other suitable form. A register of incidents will be maintained by the WHSMP Manager and made
available to relevant parties upon request.

6.4 Record Keeping
Records should be kept of the following:


WHSMP Manager and designated representatives;



changes to the WHSMP;



minutes of meetings;



WHSMP induction register;
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completed induction forms;



non-conformances and incidents



approvals, certification and licences issued by statutory authorities;



specialist consultants reports; and



results of all audits.

All documents should be numbered to identify their revision status.

6.5 Audit Review
An internal (LWC) or external review process should be carried out to verify compliance to and effectiveness
of the WHSMP. The audit program should be managed by the WHSMP Manager who should:


maintain a forward schedule of audits planned;



undertake the audits or make arrangements for the audits to be carried out;



maintain records of all audits; and



ensure corrective actions are promptly implemented.

The Audit Checklist Form is contained in Attachment A.
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Attachment A
WHSMP Forms

Audit Checklist Form
Project GI-03 Port Road / Woodville

Audit No. ……………………….

Item No

Auditor …………………………

Item to be Assessed

Date ………………………….

Complies (Y?N)

Evidence / Required Actions

Responsibility

Date: November 2017
WHSMP-Issue 1

Page 1 of 1

Corrective Action Request Form
Report type (circle): Complaint

OH&S incident

Report No: ………

Date: …….

Environmental incident

Other (describe): …………………………………………………………………………………………
Reported by:
Name:

………………………………………………………….. Telephone: (W) ………….…

Other Contact Details:
Report taken by: ……………………………. Date: … / … / …

Time: ………………....

Description:………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………
………………………………
Is the problem occurring now? Y / N

Has it been lodged previously?

Y /N

Immediate action taken (if any):
…………………………………………………………………………………………………..…………
………………………………………………………………………………………………………………………………………
…………………………………………………………………………………
Investigation (describe cause of incident):
…………………………………………………………………………………..………………………….
………………………………………………………………………………………………………………………………………
…………………………………………………………………………..……
Investigation by: ………………………….………… Date: … / … / …
Corrective/preventative action taken ( if any ): …………………………………………..…….
………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………
………………………………………………………
Taken by: …………………………………....……. Date: ………..……………………………..
Complainant response:
Is a complainant response required?

Y / N

Completed

ρ

Date: … / … / …

Review: ……………………………………………………………………………………………
………………………………………………………………………………………………………………………………………
…………………………………………………………………………………
Reviewed and Signed off by: …………..………. Date: ………………………………………

Date: November 2017

WHSMP -Issue 1
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Audit Checklist Form
Audit No. ……………………….

Item No

EMP-Issue 1

Auditor …………………………

Item to be Assessed

Date ………………………….

Complies (Y?N)

Evidence / Required Actions

Responsibility

Page 1 of 1

Attachment B
Job Safety Environmental Analysis

Attachment B Job Safety Environmental Analysis
Job Safety Environmental Analysis (JSEA)

JSEA No: GI-04-01

LWC
Revision No:

2

Name of person preparing JSEA: James Fox/ Emily Picken

Signature:

Date: 22 November 2019

Date issued:

22 November
2019

Approval: Project Manager Name: James Fox/ Emily Picken

Signature:

Date: 22 November 2019

Job Description:

Groundwater Well Installation and Groundwater Sampling

Location:

Woodville – Corner of Curtis Street and Church Street/ Corner of Oval Avenue and Edward Street and on Parks Street (near Port Road)

PERSONAL QUALIFICATIONS AND EXPERIENCE: Environmental Engineer/ Hydrogeologist/ Geochemist
PLANT/EQUIPMENT: PPE, IP, PID, WQM, low-flow kit, buckets and dedicated disposable bailers
REFERENCES: – Drawings, Specifications, Documents (attached) Applicable Legislation, Licences, Permit Type, Acts, Regulations, Standards, Codes and Procedures.

LWC Risk Matrix

Determine the Severity of the Consequence (C )
5
4

People Local treatment with short

Likelihood

Determine the

Medical treatment required or short
recovery - minor short term term acute health effects.
health effects.
Environment Onsite release, containable Major onsite release with some
with minimal damage.
damage, no offsite damage.
Localised impact on energy Numerous and/or widespread but small
usage.
scale impacts on energy and waste.
Remediation in terms of days..
Local community concern
Community Workforce concern

Step 1
Step 2

A

Almost certain

Medium

High

B

Probable

Medium

C

Possible

Low

D

Unlikely

E

Very unlikely

3

2

1

Lost Time Injury (off work
recovery required) or short /
medium term health issues.
Offsite release, no significant
environmental damage.
Remediation in terms of weeks.

Extensive injuries or chronic health issues.

Single fatality or permanent disability.

Regional concern

Widespread reputation loss to single business Widespread reputation loss to more than
unit, widespread community outcry.
one business unit, extreme community
outcry nationally.

Major offsite release, short to medium term
Major offsite release, long term
environmental damage. Remediation in terms environmental damage. Remediation in
of months.
terms of years.

Very High

Very High

Very High

Medium

High

Very High

Very High

Medium

Medium

High

Very High

Low

Low

Medium

Medium

High

Low

Low

Low

Medium

Medium

Determine the severity of the consequences
Determine the likelihood that the hazard will cause an incident

Step 3
Step 4

Analyse the TRUE RISK (Very High, High, Medium, Low
Develop control measures, using hierarchy of control

Step 5
Note:

Determine RESIDUAL RISK (Steps 1‐3 above)
Significant risks are those determined as being Very High or High

Risk Levels
Very High

Actions

High

High risk: Risk is undesirable. Verify, and where possible quantify, the accuracy and certainty for the existing risk level. Implement control measures to ensure risk level is reduced to or is confirmed to be As Low As Reasonably Practicable (ALARP). Operation at this level requires management approval.

Medium

Medium risk: Are only tolerated if examination proves them to be ALARP. Implement management plans to prevent the occurrence and monitor for changes. Reduce to Low Risk if the benefits outweigh the cost.

Low

Low risk: Are acceptable. Review at next review interval.

Very High: Risks are intolerable for HSEC. Do not commence or continue at this risk level for HSEC risks. Implement control measures to ensure the risk level is reduced. Communicate and consult thoroughly on non‐HSEC risks to ensure the positive benefits outweigh the negative impacts.

~ b.v:1£

Groundwater Assessment in Public Domain (JSEA)

Stage 1

Break the activity into steps. Each of the stage should be logical and describe the step in simple terms.

Stage 2

Identify the hazards associated with each step. Consider uncontrolled sources such as Gravity, Electrical, Mechanical, Manual Handling, Pressure, etc.

Stage 3

Using the risk ranking as defined in Part A. Rank the Consequence and Likelihood of the hazard becoming actual. C =Consequence: L =Likelihood: R = Risk.

Stage 4

Develop controls necessary to manage the hazards. Consider the Hierarchy of Controls starting at Elimination to Personnel Protective Equipment.

Stage 5

Using the risk rankling as defined in Part A Re-rank the Consequence and Likelihood to determine if the controls have reduced the risk to an acceptable level.

Stage 6

Nominate the person responsible for managing / working to the controls as nominated
S3: RISK
RATING

Stage 1
Job Step
Travel to and from Worksite
(remote locations incl.)

Transport of equipment to site

Stage 2
EHS Hazards

S5:RISK
RATING

Stage 4
Solution / Control Measures

C

L

R

Stage 6
Res: person

All vehicles checked for roadworthiness
before travel. All vehicles fitted with
appropriate means of communication
(Maps). Drivers must hold current Class
C driver’s licence.

4

C

M

Site Personnel



Only licensed drivers to operate vehicles

4

C

M

Site Personnel



Keep to Speed Limits



Observe all Road Rules



Use High-Visibility vests if roadside
repairs are required and park vehicle well
away from traffic flows



Use Best Safe Practice in using any
repair equipment (e.g. car-jacks; blocks;
wheel braces etc)



Use Best Safe Practice for lifting and
or/moving equipment or vehicle parts



Place equipment in the boot of the car

5

D

L

Site Personnel



Use protection grill in back of car



Don’t leave equipment on the back seat

C

L

R

Driving (i.e. break downs
including flat tyre’s etc, misguided
directions) & Fatigue

1

C

VH



Potential of Vehicle
accident/repair

1

C

VH

Equipment in car (may move in
the event of an accident or
unplanned car movement and
cause injuries)

1

C

JSEA No: GI-03

VH

Loading/unloading and storage of
field equipment

Site Inspections

Passing traffic (being struck by
traffic adjacent to works)

2

2

C

B

H

VH



Always lift with a straight back and do not
twist your body when lifting anything
heavier than 10 Kg.



Be aware of surroundings, Lift with bend
knees & straight back (correct
Ergonomics),



Anything heavier than 10 Kg will need
two people to lift in to the vehicle.



Maintain safe distance from roadway



Always check surroundings



Trips and Falls due to uneven
Ground and/or Obstructions

2

Elemental exposure (Sunburn,
dehydration, exposure to adverse
weather conditions)

3

C

C

H

M



5

D

L

Site Personnel

2

C

H

Site Personnel

5

D

L

Site Personnel

5

D

L

Site Personnel

Wear appropriate High visibility clothing
Be watchful for obstructions;



Wear stout leather footwear with suitable
high ankle supports



Use sunburn creams (to be available and
accessible) - if appropriate for any
existing medical conditions;



Wear appropriate headwear (protecting
crown of head, face and neck);



Have an adequate supply of potable
water



Wear the correct clothing to suit the
elements.



Find shelter or take appropriate steps to
provide shelter



Stop work if feeling too uncomfortable or
unwell

Bites, stings (e.g. snakes, bees,
ants, wasps)

Fit for Duty/ Fatigue

General Injury

Abusive members of the public

3

3

3

4

C

C

C

C

M

M

M

M



All sites personal to read LWC guide to
bites and stings in Australia prior to
commencement of site works.



Be watchful for animals/insects - do not
approach;



Appropriate ointments (e.g. antihistamine) for stings to be accessible and
available at all times;



Keep snake kit available and accessible
at all times;



Wear appropriate long pants (and gaiters
if working excessively in long grass).



A zero tolerance policy applies with
regard to drugs and alcohol and no
personnel are permitted to work under
the influence of drugs or alcohol;



Take regular breaks if working for long
days;



Have regular and sufficient intakes of
food and liquids;



Team members to monitor each other for
signs of fatigue



First Aid kit to be available and accessible
at all times;



Give First Aid as required (record
materials used and ensure replacements
are made ASAP)



Undertake Incident Report



Do not engage the member of the public
verbally or physically.



Call your project manager if a member of
the public is becoming abusive.



Sit in the site vehicle, lock doors and call
the police if you feel threatened.



Lock the site gates if possible at all times

5

D

L

Site Personnel

5

D

L

Site Personnel

5

D

L

Site Personnel

5

C

L

Site Personnel

Well Installation

Underground services being
struck

1

C

M


Locations are only to be excavated once
services have been cleared at that testing
location.

1

D

L

Site Personnel

1

D

L

Site Personnel


Works will not proceed unless LWC field
staff are satisfied that all underground services
have been sufficiently located.

Overhead services being struck

1

C

M


All overhead services located prior to
inception of soil investigation program

The excavator boom is to be lowered (to
lowest point practical) while travelling between
hole locations.

The excavator is to travel between hole
locations with a spotter in advance checking
for overhead services.

Exposure to potentially
contaminated soil

3

C

M



Use of disposable nitrile gloves;

5

E

L

Site Personnel

Use of disposable tyvex overalls, if
necessary



Ensure all sampling equipment is
appropriately disposed

Manage field practices to reduce
exposure to potentially contaminated soil

Being struck by moving plant personnel

1

C

M


Stand clear of drill rig (i.e. 10 metres
while mobilising)

Stand well clear of drill rig during
mobilisation and de-mobilisation of shift.


Stay in clear sight of operator.


If walking past excavator ensure operator
knows where you are, and make him stop work
until clear.


Be observant of surroundings at all times


Wear appropriate PPE including hivisibility clothing

1

E

L

Site Personnel

Being struck by moving plant –
member of the public

Working around drill rigs

Hydraulic fluid or fuel spill

1

1

3

C

C

C

M

M

H



NOTE: the identified well locations will
be targeted at road verges (project
manager responsibility).



Be observant of surroundings at all times



Discuss plant/ vehicle movement prior to
actual movement.



Operate high visibility amber flashing
lights and vehicle hazard warning lights.



Travel slowly to the required location –
use a spotter to walk in front of the
vehicle to the next required destination.



On arrival, segregate the work zone
using witches hats and suitable
temporary barriers at a radius of ~3 m
from the vehicle.



Act as a spotter for the driller to keep
pedestrians away from the work zone.



Where you can, ensure interlocked
guards are being used that prevent
access to the rotating auger.



Ensure the driller is using hold-to-run
controls (machine stops if you let go of
the control lever).



Never bypass, weigh or tie down hold-torun controls to operate the rig.



Ensure the driller mechanically locks the
rig in its vertical position as soon as
raised it.



Do not wear loose clothing, or loose
jewellery.



Cover long hair.



Ensure the rig has been inspected and
maintained in accordance with
manufacturer’s recommendations.



Ensure spill kit is kept with the drill rig
and is available for use at all times.

1

E

L

Site Personnel

1

E

L

Site Personnel

4

D

L

Site Personnel

Collecting and Carrying Samples
- Slip, trip or fall
Strain / sprain, physical
exhaustion

4

General Injury

4

A

C

H

M



Be aware of physical capabilities



Seek assistance where necessary



Follow safe lifting practices

First Aid kit to be available and accessible
at all times;



4

E

L

Site Personnel

5

E

L

Site Personnel

4

E

L

Site Personnel

5

D

L

Site Personnel


Give First Aid as required (record
materials used and ensure replacements are
made ASAP)

Groundwater Well Development,
Gauging and Sampling

Collecting and Carrying Samples
- Slip, trip or fall
Strain / sprain, physical
exhaustion

4

Groundwater Well Development,
Gauging and Sampling (bailing,
electric pump or watera tubing)

3

A

C

H

M



Undertake Incident Report



Be aware of physical capabilities



Seek assistance where necessary



Follow safe lifting practices


Ensure you are standing on level surface
and you have sure footing.

Use dip meter in appropriate manner,
refer to user manual.

Adopted correct bailing and watera tube
sampling techniques.

When using electric pump ensure the car
engine is turned off when attaching cables to
battery.

Do not allow the two cables to touch each
other when either is attached to the battery.


If fatigued rest frequently.

Drink plenty of fluids if bailing or using
watera.


Sampling container preservatives
(hydrochloric or sulphuric acid)`

3

C

M


Ensure you wear a pair of nitrile gloves
when handling sample containers with
preservatives.

5

C

L

Site Personnel

1

E

M

Site Personnel

5

E

L

Site Personnel


Do not touch face or any part of the body
after touching sampling containers, take off
gloves if you need to do so.

Do not ingest any of the preservatives in
the container.

Do not place drinking water in the same
location of sample bottles, please keep
separate.

Dispose of sample containers
appropriately.

Remove gloves and wash hands prior to
eating or drinking.

Calibration fluids

3

C

M


Ensure you wear a pair of nitrile gloves
when handling calibrations fluid containers.


Do not ingest any calibration fluid

Do not place drinking water in the same
location of sample bottles, please keep
separate.



Remove gloves and wash hands prior to
eating or drinking.

General Injury

4

C

M

First Aid kit to be available and accessible
at all times;




Give First Aid as required (record
materials used and ensure replacements are
made ASAP)


Undertake Incident Report

Attachment B JSEA Proforma & Sign off Sheet
JOB SAFETY ENVIRONMENTAL ANALYSIS - SIGN OFF SHEET
ALL PERSONNEL UNDERTAKING THE WORK TASK MUST SIGN BELOW
I fully understand the requirements of this JSEA. Title of JSEA: Works Observations (JSEA)
Person conducting the JSEA Training:
Name: (print)

Signature:

Date:

/

/

Name: (print)

Signature:

Date:

/

/

Name: (print)

Signature:

Date:

/

/

Name: (print)

Signature:

Date:

/

/

Name: (print)

Signature:

Date:

/

/

Name: (print)

Signature:

Date:

/

/

Name: (print)

Signature:

Date:

/

/
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1

INTRODUCTION

1.1

Overview

This document presents the execution plan for the November 2019 Groundwater Monitoring Program for the
Environment Protection Authority’s Woodville Assessment Area, South Australia. The execution plan outlines
roles, communication lines and systems in place for the delivery of the drilling program.
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EPA Assessment Area and Proposed New Groundwater Monitoring Well Locations

Environment Protection
Protection Authority
Environment
Authority |I November
November 2019
2019
Stage
Road , Woodv
ille Assessment
Stage 22 Port
Port Road,
Woodville
Assessment Area
Area

Page 1

LWC
Land and Water Consulting

2

GROUNDWATER WELL SPECIFICATION
AND DESIGN

2.1

Drilling and Installation Standards

The following standards will be adhered to during the drilling and installation of groundwater wells for the
2019 program.


Well construction must be in accordance with the General Specification for Well Construction,
Modification and Abandonment in South Australia.



Drillers will be licenced to a Class 2 classification under the national system.



Wells will be drilled, constructed and developed to the minimum construction requirements, National
Uniform Drillers Licensing Committee (2012).

2.2

Well Installation Summary

A total of 6 new monitoring wells are proposed to be installed at the Site to assist in lateral delineation of
groundwater contamination. A groundwater monitoring well location plan is presented in Figure 1, noting the
following:


Three Q1 and Q2 nested monitoring wells to be installed in the following locations:
o

Corner of Curtis Street and Church Street.

o

Corner of Oval Avenue and Edward Street.

o

On Parks Street (near Port Road.

Underdale Drillers will be engaged to undertake the groundwater drilling works.
Groundwater monitoring wells will be constructed in accordance with the Minimum Construction
requirements for Water Bores in Australia (National Minimum Bore Specifications Committee, 2003) and the
minimum construction requirements that are sent out by DEW with each well permit titled ‘General
Specification for Well Construction Modification and Abandonment in South Australia Pursuant to the Natural
Resource Management Act, 2004.
Consistent with the Stage 1 works, monitoring wells will be drilled using solid flight augers and/ or hollow
flight augers. The final screen design and well depth will be based on the depth at which groundwater and
the geological sequencing is encountered during the drilling program, however noting that it is likely to be as
per previous investigations:


Monitoring wells installed in the watertable Q1 aquifer will be constructed to depth of up to 9.0 m bgl.
Each well will be installed with Class 12 50 mm uPVC slotted (0.5 mm aperture) and solid casing.
The top of the screen will be placed approximately 1 m above the observed standing water level
(SWL) measured at the time of drilling.



To minimise the potential for connection between the watertable aquifer unit and underlying aquifer
unit, the watertable aquifer unit will be cased off (pre-collared) with installation of a permanent
177 mm Class 12 uPVC Inner Diameter 158 mm and Outer Diameter 177mm solid casing. Positive
placement of pressure cemented grouted will be placed from the bottom of the hole to the surface to
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ensure a complete seal of the above unit. Drilling will not progress for the second Q2 aquifer unit
until a minimum of 7 days has passed to allow the cement to sufficiently set.


Monitoring wells installed into the Q2 aquifer unit will be constructed to a depths of around 26 m bgl
using split spoon every 0.5 m (for accurate logging) and hollow flight augers. Each well will be
installed with Class 12 50 mm uPVC slotted (0.5 mm aperture) and solid casing. The top of the
screen will be installed at least 1 m below the interpreted confining clay unit, to ensure a sufficient
gravel pack and then bentonite/ cement grout installed below and across the clay confining unit and
pre-collar.

The monitoring well casing will be lowered in the borehole with graded filter sand (of a size compatible with
the geological unit) added to the annulus between the uPVC casing and the wall of monitoring well. A
hydrated bentonite seal will then be added above the filter sand following which will be cement grout to the
site surface. All wells will be finished with a lockable envirocap and concrete encased gatic steel cover that is
traffic rated and flush to grade.
Groundwater monitoring well materials will be supplied by the drilling contractor. All materials will be new
and undamaged. All equipment and materials (except for new materials such as sand) will be
decontaminated and stored in a manner to provide adequate protection from contamination or damage prior
to use. All drilling equipment will be de-contaminated prior to the commencement of drilling and between
locations to minimise the likelihood of cross contamination, with only vegetable-based lubricants used during
the drilling program.
During drilling, soils will be logged in accordance with Australian Standards and the Unified Soil
Classification (USC) system by an LWC Hydrogeologist/ Civil and Environmental Engineer who also noted
the presence of evidence of contamination (e.g. suspicious fill, staining or odour) where appropriate.
Drill cuttings will be screened in the field for volatile organic compounds (VOCs) using a pre-calibrated PID.

2.3

Site Rehabilitation Works

Directly following Stage 1 drilling works undertaken in May 2019, it was considered necessary to engage a
street sweeper to clean the roadway/ footpaths due to the silty sandy and clayey nature of the aquifer unit
and the water produced during installation. The residential properties nearby the drilling locations and the
City of Charles Sturt were very appreciative for the additional attention to rehabilitate each work area. LWC
propose that this be undertaken as part of the Stage 2 works.

Environment Protection
Protection Authority
Environment
Authority |I November
November 2019
2019
Stage
Road , Woodv
ille Assessment
Stage 22 Port
Port Road,
Woodville
Assessment Area
Area

Page 3

,LWC
Land and Water Consu lting

3

PROGRAM ROLES AND RESPONSIBILITES

3.1

Program Team

Table 3-1 presents the 2019 Groundwater Drilling Program team.
Table 3-1 Program Team
Name

Role

Email

Client PM

shannon.thompson@sa.gov.au

Principal Geochemist & Project
Director and HSEC Manager

jfox@lwconsulting.com.au

Supervising Principal
Hydrogeologist

epicken@lwconsulting.com.au

Phone

Location

EPA
Shannon
Thompson

Adelaide

LWC
Dr James Fox
Emily Picken

08 8271 5255

Adelaide

0417 585 058
08 8271 5255

Adelaide

0417 909 233

Drilling Solutions
Steve Juett

Director

admin@underdales.com.au

08 8186 0808

3.2

Roles

3.2.1

Field Supervisor (Vanessa De Chellis/ Emily Picken)

Adelaide

Reporting to the Project Manager (LWC), responsibilities include:


Compliance with all LWC safety plans including:
o

Stop work under any perceived un-safe conditions.

o

Participate in drill rig daily information briefings.

o

Observe and adhere to environmental and cultural awareness requirements.

o

Ensure new personnel are inducted onto the right by drilling contractor staff.



Design of drilling layout in consultation with driller and traffic management (i.e. rig orientation etc.).



Technical supervision of drilling and logging.



Maintain a detailed record of all site activities and personnel onsite.



Check and sign drillers log book each day (revise and discuss with driller if change is necessary).



Provide daily report to Project Manager for distribution.
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3.2.2

Project Manager (Emily Picken)

The Project Manager is responsible for:


Management of scope of works, schedule, drilling sequence, team roles & responsibilities,
communications.



Preparation of the WHS and JSEA plans and ensures that all field staff understands project health
and safety expectations.



Oversee preparation of well installation design.



Prepare weekly progress update to the EPA.



Oversee technical & quality reviews of drilling completion and technical reports.



Facilitate communication between personnel outside of the drilling program and contractors.

3.2.3

Technical Direction and Support (Dr James Fox)

Technical direction is primarily provided by the Project Manager. In the event that the Project Manager
cannot be contacted, the Project Director, Dr James Fox will be on hand to address questions from the Field
Supervisor/ EPA and/ or drillers.

3.2.4

HSEC Manager (Dr James Fox)

The HSEC Manager is responsible for overseeing the Project Manager for who is responsible for ensuring
the project runs in a safe manner, smoothly, on schedule and to budget. They are also responsible for sign
off of the drilling and testing program budget and have final say on the progress of the field program.

3.3

Stakeholders

The following stakeholders have been identified:


Department for Environment and Water (DEW) – Permit Issuers



Environment Protection Authority – Client



City of Charles Sturt – Local Government Area



Underdales Drilling – Sub-contractor (Drilling)



SureSearch/ VacGroup/ Trenchless Pipelaying – Sub Contractor (Services / Potholing)



Prime Traffic Management (Traffic Management)
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4

METHODOLOGY

4.1

Drilling Schedule

Mobilisation for the drilling program will occur on week commencing 2 December 2019 for the Q1 watertable
wells and the precollars with the Q2 wells drilling works commencing on the 16 December 2019.

4.2

Forms, Templates and Checklists

Table 4-1 presents the controlled documents requirements for tasks undertaken by the Site Supervisors.
Table 4-1 Controlled Field Documents
Task

Form, template, checklist

Prepare daily field reports

Daily drilling summary template

Drill site inspection

Drill site inspection form

Calibrate water quality meter

Calibration sheet

Work Area induction

Work area induction form

Vehicle prestart

Vehicle prestart log book

Prepare well design

Driller instruction sheet (DIS)

Prepare drill hole summary

Drill hole summary sheet

Prepare Bore logs

Template within logging software

4.3

Onsite Record Keeping

A field notebook will be used to record all drill site activities, register all personnel arriving and leaving site
and all decisions made during the well installation.
Hardcopies of all forms and paperwork relating to the drilling program are to be kept onsite in a folder for
reference. The field folder should contain the following for each well:


Photocopy of the well permit.



Draft well logs.



Permission from Council.

Additionally, all paper records are to be scanned and filed within the correct folders on the LWC systems.

4.4

Well Permits

Well permits have been approved by DEW for the drilling program. All well permits have been pre-allocated.
Copies of each permit will be provided to the Driller and in LWC report to the EPA.
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5

HEALTH, SAFETY AND ENVIRONMENT
(HSE)

5.1

HSE Objectives Plan

The purpose of the HSE objectives plan for this project is to:


Outline the project team responsibilities for management of health and safety activities.



Provide the framework for the implementation of all health and safety activities and detail the
requirements for the management of hazards at the project site.



Detail the requirements for the management of environmental and cultural issues.

5.2

HSE Outcomes

The outcomes of applying the HSE plan for the project will be:


No HSE incidents.



Identification and management of all hazards.

5.3

Pre-Start Meetings

The Site Supervisors, and all drilling program personnel are to participate in pre-start meetings each
morning.

5.4

Tool Box Talks (TBT)

LWC ToolBox talks will be used on the project as dynamic risk assessment. Group forms will be allowed to
be completed, addressing a specific task for the day if relevant. An LWC TBT will also be completed when
there is a change in the conditions, such as weather.

5.5

Fitness for Duty

Each employee maybe required to take a breathalyser test at the commencement of each shift.

5.6

Job Safety and Environmental Analysis (JSEA)

A job safety and environment analysis (JSEA) for all duties on site to be performed by staff onsite has been
formulated and should be understood and signed by every field person on the drilling program.
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5.7

Rig Induction

All personnel that enter work areas associated with the project are required to undertake an induction. The
induction will be given by Land & Water Consulting and supported by the drilling contractor. The induction
will inform new personnel of:


emergency muster points;



first aid kit and extinguisher locations;



emergency stop and isolation locations;



any hazards in the work area;



PPE requirements;



restricted areas;

Any changes or new hazards will be communicated to the inducted personnel in the event of the drill rig
being moved to a new location.
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APPENDIX B
PROJECT PLAN / SCHEDULE

Environment Protection Authority | November 2019
Stage 2 – Port Road, Woodville, South Australia

-

4iiiF

Page 41

Update to EPA Thursday by 2
pm

Update to EPA Thursday by 2
pm

Update to EPA Thursday by 2
pm

27‐Dec

Update to EPA Thursday by 2
pm

20‐Dec

Update to EPA Thursday by 2
pm

Task

Vanessa De Chellis
James Fox
Emily Picken
Riley Martin
Anthony Cox
Sam Smith

Update to EPA Thursday by 2
pm

Phase

SAQP

VDC
JF
EP
RM
AC
SS

Update to EPA Thursday by 2
pm

~

Planning
Monitoring Field Work and Analysis
Reporting
Sampling and Analysis Quality Plan

Update to EPA Thursday by 2
pm

Legend

Update to EPA Thursday by 2
pm

Assumes Award / Kick Off on 20 November 2019

22‐Nov‐19

Update to EPA Thursday by 2
pm

Revision

Update to EPA Thursday by 2
pm

Project: Port Road, Woodville

Update to EPA Thursday by 2
pm

Client: EPA

Update to EPA Thursday by 2
pm

Attachment B ‐ Stage 2 Port Road, Woodville Assessment Ar

17‐Jan

24‐Jan

31‐Jan

07‐Feb 14‐Feb 21‐Feb 28‐Feb

Week Ending Friday…
Resource

Sub‐Contractor

How?

Duration

2

JF + EP

Order DEW Permits

VD

Service Clearance/ Non‐Destructive
Drilling and Concrete Coring
Groundwater
Well Installation and Development
Groundwater Sampling
Add ID to new wells
Groundwater Sample Analysis
Aquifer Testing (Slug Testing)
Groundwater Well Survey
Reporting
Draft Report Meeting

Reporting

Monitoring

Planning

22‐Nov 29‐Nov
Project Kick Off Meeting

LWC

~1 hour
Via DEW website

1 hour

EP and VD

SureSearch/ Vac Group

Refer SAQP Section 4.2

~8 hours

JR + EP
RM and AC
RM and AC

Underdale Drillers

Refer SAQP Section 4.4 and 4.5.
Refer SAQP Section 4.7.
Refer SAQP Section 4.4.
Refer SQP Section 4.7.
Refer SQP Section 4.10.
Refer SAQP Section 4.6.

10 days
5 days
4 hours
7 business days
2 days
4 hours

Refer SAQP Section 4.11.

1 hour

ALS + Eurofins
EP and VD
Foresight Surveys
EP + VDC + EPA

Prepare Draft Report

VDC

5 days

Draft Report Review

EP + JF

1 day

Issue Draft Report
EPA review Draft Report
Final Report Meeting

EPA
EP + JF

Final Report

EP + VDC + JF

Transfer all relevant electronic files

VDC

1 hour
1 week following
comments / meeting
1 week following
comments / meeting
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06‐Dec

13‐Dec

03‐Jan

10‐Jan

APPENDIX B
GROUNDWATER WELL PERMITS

EPA | June 2020
EPA Assessment Area – Port Road, Woodville, South Australia

MW10 S

GOVERNMENTOF SOUTHAUSTRALIA

DEPARTMENTFOR ENVIRONMENTAND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [F] 873 5 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural Resources ManagementAct 2004

W ELL PERMIT
Subject to full compliance with all the procedures, specifications and limitations contained or
referred to, in the conditions set out below,
·
Permit No:

355217

Expiry Date: 19/11/2020
Permission is hereby granted to:

LWC MANAGEMENT PTY LTD
ACN 609 795 093
SUITE 3, LEVEL 1,
4-8 GOODWOOD ROAD
WAYVILLE SA5034

To undertake the following water affecting activity:
Activity:

Well Construction

Well Use:

Investigation

CONDITIONS:
1.
The activity authorisedby this permit must only be undertakenon the land described
below:

2.

3.

4.

5.
6.

7.

CT 5546/999
Allotment 95 in Filed Plan 123689
Hundred of Yatala
Well Construction must be in accordancewith the General Specificationfor Well
Construction, Modificationand Abandonment in South Australia (or any subsequent or
related policy), as provided by the relevant authority
The equipment, materials and methods used in drilling, plugging, backfillingor sealing of a
well, or the replacement or alteration of the casing, lining or screen of a well, shall not
adversely affect the quality of an undergroundwater resource.
Aquifers shall be protected during drilling, plugging, backfillingor sealing of a well, or the
replacementor alteration of the casing, lining or screen of a well, to prevent adverse
impacts upon the integrity of the aquifer.
This work may be subject to inspection by the Department'sDrilling Inspectors.
If this well is incidental/ancillary to mining operations authorised under the MiningAct
1971, or a regulated activity under the Petroleum and Geothermal EnergyAct 2000 (Acts),
the well must be decommissioned(as outlined in the MinimumConstructionRequirements
for Water Bores in Australia Third Edition) prior to the relinquishment of the licence or
lease under the associated Acts, unless alternative formal arrangementscan be made
with the owner or occupier of the land on which the well is located subject to approval by
the relevant Minister or the Minister's agent.
If the well is consideredunsatisfactory,it may be abandoned and a replacementwell may
then be constructedprovidedthat the abandoned well is backfilled prior to the drill rig
leaving the site.
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DEPARTMENTFOR ENVIRONMENTAND WATER
Mt GambierOffice I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuantto section 135 of the Natural ResourcesManagementAct 2004

WELL PERMIT
8.

Water samplesare requiredfrom all wells drilled in respectof this permit.

9.

Strata samplesare not required.

1O.

The licensedwell driller must forward with his report a plan obtainedfrom the permit
holder, who must mark thereon the location of all wells drilled in respectof this permit.
All wells must be drilledvertical unless written permission is obtained from the Minister,

11.
12.
13.
14.

15.

Where a well passesor will pass through two or more aquifers, an imperviousseal shall
be made and maintainedbetween the aquifers to prevent leakagebetweenthe aquifers.
All groundwaterextractedduring sampling and/or purgingmust be containedand
disposed of In an appropriatemannerto minimise risk to health and the environment.
A lithologicallog is to be submitted with the drillerswell constructionreport from all wells
drilled in respectof this permit as per the National EnvironmentalProtection(assessment
of Site Contamination)measure 1999.
Wells are to be backfilledwhen no longer requiredfor ongoingmonitoringand
investigation purposes.

16.

This permitauthorises the constructionof a well on the portionof road adjacent to the
land parcel describedabove.

17.

Due to known soil/groundwatercontaminationin the sedimentsand aquifers above,
caution should be taken in the drilling and/or cementingof this well.
The well is not to penetratebeyond a depth of 15 metresunlessapproved by the
RegionalHydrogeologist.

18.

NOTES:
1.

2.
3.
4.
5,
6,

7.

8.

Under section202(1)(b)(ii) of the Natural ResourcesManagementAct 2004, you have a
right of appealto the Environment,Resourcesand DevelopmentCourt against the
impositionof any conditionon this permit. The appeal must be institutedwithin six weeks
of the date of permit issue. The appeal must also be served upon this departmentwithin
that time.
This permit is not transferable.
This well constructionpermit Is not an authorisationfor a personto enter private property
and prior authoritymust be obtainedfrom the land owner in all circumstances.
The issue of this permitdoes not negate the requirementto complywith the provisionsof
other Acts that may impacton the activity undertakenpursuantto this permit.
This permit is not an approvalto clear native vegetation.
It is recommendedthat all drilling equipment be decontaminatedprior to constructionof a
new well or rehabilitationof an existing well to preventthe introductionor transfer of iron
bacteria. Similarprecautionsshould also be taken with pump installationequipment.
Due to potentialland contaminationissues it is recommendedthat a hydrogeological
assessmentbe carried out to determinethe long term prospectsfor groundwaterquality
and quantitywith regardto the site and desired use.
This permitdoes not authorisethe taking of water from the well for any purpose other than
testing.
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GOVERNMENTOF SOUTH AUSTRALIA

DEPARTMENTFOR ENVIRONMENT AND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [F) 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural Resources Management Act 2004

WELL PERMIT
9.

If the extracted groundwater supply is required for human consumption, it is recommended
that the water be quality tested.

TAKE NOTE that the permit holder, or a person acting on behalf of the permit holder, who
contravenes or fails to comply with a condition of this permit is guilty of an offence, and
such acts or ommlsions may result in the variation, suspension or revocation of the
permit.

Date : 19/11/2019

Sonya Knight
Senior Water Licensing Officer
Delegate of Minister for Environment and Water
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MW10 M

GOVERNMENT
OFSOUTH
AUSTRAL~

DEPARTMENTFOR ENVIRONMENTAND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [Pl 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural Resources Management Act 2004

WELL PERMIT
Subject to full compliance with all the procedures, specifications and limitations contained or
referred to, in the conditions set out below,

Permit No:

355218

ExpiryDate: 19/11/2020
PermissionIs hereby grantedto:

LWC MANAGEMENT PTY LTD
ACN 609 795 093
SUITE 3, LEVEL 1,
4-8 GOODWOOD ROAD
WA YVILLE SA5034

To undertake the followingwater affecting activity:

Activity:

Well Construction

Well Use:

Investigation

CONDITIONS:
1.

The activity authorised by this permit must only be undertaken on the land described
below :
CT 5546/999
Allotment 95 in Filed Plan 123689
Hundred of Yatala

2.

Well Construction must be in accordance with the General Specification for Well
Construction , Modification and Abandonment in South Australia (or any subsequent or
related policy), as provided by the relevant authority

3.

The equipment, materials and methods used in drilling , plugging , backfilling or sealing of a
well , or the replacement or alteration of the casing , lining or screen of a well , shall not
adversely affect the quality of an underground water resource.

4.

Aquifers shall be protected during drilling , plugging , backfilling or sealing of a well, or the
replacement or alteration of the casing , lining or screen of a well, to prevent adverse
impacts upon the integrity of the aquifer .

5.

This work may be subject to inspection by the Department 's Drilling Inspectors .

6.

If this well is incidental/ancillary to mining operations authorised under the Mining Act
1971 , or a regulated activity under the Petroleum and Geothermal Energy Act 2000 (Acts),
the well must be decommissioned (as outlined in the Minimum Construction Requirements
for Water Bores in Australia Third Edition) prior to the relinquishment of the licence or
lease under the associated Acts , unless alternative formal arrangements can be made
with the owner or occupier of the land on which the well is located subject to approval by
the relevant Minister or the Minister's agent.

7.

The work may only be undertaken by the holder of a Class 2 Well Drillers' Licence who
must notify this Department's Drilling Inspector at least 24 hours prior to the
commencement of drilling,
·
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DEPARTMENTFOR ENVIRONMENTAND WATER
Mt GambierOffice I PO Box 1046 I Mt GambierSA 5290 I [P] 8735 1134 [F] 8735 1135

PERMITto undertakea WATER AFFECTINGACTIVITY
pursuant to section 135 of the Natural Resource$ Management Act 2004

WELL PERMIT
8.

9.

If the well is consideredunsatisfactory,it may be abandonedand a replacementwell may
then be constructedprovidedthat the abandonedwell is backfilledprior to the drill rig
leavingthe site.
Water samplesare requiredfrom all wells drilled in respectof this permit.

10.

Strata samplesare not required.

11.

The licensedwell driller must forward with his report a plan obtainedfrom the permit
holder,who must mark thereon the location of all wells drilled in respect of this permit.
All wells must be drilled vertical unless written permissionis obtainedfrom the Minister.

12.
13.
14.
15.

16.
17.
18.

Where a well passesor will pass through two or more aquifers, an imperviousseal shall
be made and maintainedbetweenthe aquifers to prevent leakage betweenthe aquifers.
All groundwaterextractedduring sampling and/or purging must be containedand
disposedof in an appropriatemannerto minimiserisk to health and the environment.
A lithologicallog is to be submittedwith the drillerswell constructionreport from all wells
drilled in respectof this permit as per the NationalEnvironmentalProtection(assessment
of Site Contamination)measure 1999.
Wells are to be backfilledwhen no longer requiredfor ongoing monitoringand
investigationpurposes.
Due to knownsoil/groundwatercontaminationin the sedimentsand aquifers above,
caution shouldbe taken in the drilling and/or cementingof this well.
This permit authorisesthe constructionof a well on the portion of road adjacent to the
land parcel describedabove.

NOTES:

1.

2.
3.
4.
5.
6.

7.

8.

Under section202(1)(b)(ii)of the Natural ResourcesManagementAct 2004, you have a
right of appealto the Environment,Resourcesand DevelopmentCourt against the
impositionof any conditionon this permit. The appeal must be institutedwithin six weeks
of the date of permit issue. The appeal must also be seNed upon this departmentwithin
that time.
This permit is not transferable.
This well constructionpermit is not an authorisationfor a personto enter private property
and prior authoritymust be obtained from the land owner in all circumstances.
The issue of this permitdoes not negate the requirementto complywith the provisionsof
other Acts that may impacton the activity undertakenpursuantto this permit.
This permit is not an approvalto clear native vegetation.
It is recommendedthat all drilling equipmentbe decontaminatedprior to constructionof a
new well or rehabilitationof an existing well to preventthe introductionor transfer of iron
bacteria. Similarprecautionsshould also be taken with pump installationequipment.
Due to potentialland contaminationissues it is recommendedthat a hydrogeological
assessmentbe carried out to determinethe long term prospectsfor groundwaterquality
and quantitywith regard to the site and desired use.
This permitdoes not authorisethe taking of water from the well for any purpose other than
testing.
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GOVERNMENTOF SOUTH AUSTRALIA

DEPARTMENTFOR ENVIRONMENTAND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [Fl 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section

135 of the Natural ResourcesManagementAct 2004

WELL PERMIT
9.

If the extracted groundwater supply is required for human consumpt ion, it is recommended
that the water be quality teste d.

TAKE NOTE that the permit holder, or a person acting on behalf of the permit holder, who
contravenes or falls to comply with a condition of this permit is guilty of an offence, and
such acts or ommislons may result in the variation, suspension or revocation of the
permit.

Date: 19/11/2019
Sonya Knight
Senior Water Licensing Officer
Delegate of Minister for Environment and Water

Page 3 of 3

MW11-Q1

GO VERNMEN T OF SOUTH AUST RALIA

DEPARTMENTFOR ENVIRONMENTAND WATER
Mt Gambier Office

I PO Box 1046 I Mt Gambier

SA 5290

I [P] 8735

1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural ResourcesManagementAct 2004

WELL PERMIT
Subject to full compliance with all the procedures , spec ifications and limitations contained or
referred to, in the conditions set out below ,
Permit No:

355219

Expiry Date: 19/11/2020
Permissionis hereby granted to:

LWC MANAGEM ENT PTY LTD
ACN 609 795 093
SUITE 3, LEV EL 1,
4-8 GOODWOOD ROAD
WAYVILLE SA5034

To undertakethe following water affectingactivity:
Activity:

Well Construction

Well Use:

Investigation

CONDITIONS:
1.
The activity authorised by this permit must only be undertaken on the land descr ibed
below :
CT 5713/289
Allotment 61 in Filed Plan 118943
Hundred of Yatala
2.

W ell Construction must be in accordance with the General Specification for Well
Construction , Modification and Abandonment in South Australia (or any subsequent or
related policy) , as provided by the relevant authority

3.

The equipment, materials and methods used in drilling , plugging , backfilling or sealing of a
well , or the replacement or alteration of the casing , lining or screen of a well , shall not
adversely affect the quality of an underground water resource .

4.

Aquifers shall be protected during drilling , plugging , backfilling or sealing of a well, or the
replacement or alteration of the casing, lining or screen of a well , to prevent adverse
impacts upon the integrity of the aquifer .

5.

This work may be subject to inspection by the Department's Drilling Inspectors .

6.

If this well is incidental/ancillary to mining operations authorised under the Mining Act
1971, or a regulated activity under the Petroleum and Geothermal Energy Act 2000 (Acts) ,
the well must be decommissioned (as outlined in the Minimum Construction Requirements
for Water Bores in Australia Third Edition) prior to the relinquishment of the licence or
lease under the associated Acts , unless alternative formal arrangements can be made
with the owner or occupier of the land on which the well is located subject to approval by
the relevant Minister or the Minister's agent.
·
·

7.

If the well is considered unsatisfactory, it may be abandoned and a replacement well may
then be constructed provided that the abandoned well is backfilled prior to the drill rig
leaving the site .
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DEPARTMENT FOR ENVIRONMENT AND WATER
Mt GambierOffice I PO Box 1046 I Mt Gambier SA 5290 I [P) 8735 1134 [F] 8735 1135

PERMITto undertakea WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural ResourcesManagementAct 2004

WELL PERMIT
8.

Water samplesare requiredfrom all wells drilled in respectof this permit.

9.

Strata samplesare not required.

10.

The licensedwell driller must forward with his report a plan obtainedfrom the permit
holder,who must mark thereon the location of all wells drilled in respect of this permit.
All wells must be drilled vertical unless written permissionis obtainedfrom the Minister.

11.
12.
13.
14.

15.
16,
17.
18.

Where a well passes or will pass through two or more aquifers,an imperviousseal shall
be made and maintainedbetweenthe aquifers to prevent leakage betweenthe aquifers.
All groundwaterextractedduring sampling and/or purging must be containedand
disposed of in an appropriatemannerto minimiserisk to health and the environment.
A lithologicallog is to be submittedwith the drillers well constructionreport from all wells
drilled in respectof this permit as per the National EnvironmentalProtection(assessment
of Site Contamination)measure1999.
Wells are to be backfilledwhen no longer requiredfor ongoing monitoringand
investigationpurposes.
This permit authorisesthe constructionof a well on the portionof road adjacent to the
land parcel describedabove.
The well is not to penetratebeyond a depth of 15 metres unlessapprovedby the
RegionalHydrogeologist.
Due to knownsoil/groundwatercontaminationin the sedimentsand aquifers above,
caution should be taken In the drilling and/or cementingof this well.

NOTES:

1.

2.
3.
4.
5.
6.

7.

8.

Under section202(1)(b)(ii) of the Natural ResourcesManagementAct 2004, you have a
right of appeal to the Environment,Resourcesand DevelopmentCourt against the
impositionof any conditionon this permit. The appeal must be institutedwithin six weeks
of the date of permit issue.The appeal must also be served upon this departmentwithin
that time.
This permit is not transferable.
This well constructionpermit is not an authorisationfor a personto enter private property
and prior authoritymust be obtained from the land owner in all circumstances.
The issue of this permit does not negate the requirementto complywith the provisionsof
other Acts that may impacton the activity undertakenpursuantto this permit.
This permit is not an approvalto clear native vegetation.
It is recommendedthat all drilling equipmentbe decontaminatedprior to constructionof a
new well or rehabilitationof an existingwell to preventthe introductionor transfer of iron
bacteria. Similarprecautionsshould also be taken with pump installationequipment.
Due to potentialland contaminationissues it is recommendedthat a hydrogeological
assessmentbe carried out to determinethe long term prospectsfor groundwaterquality
and quantitywith regardto the site and desired use.
This permitdoes not authorisethe taking of water from the well for any purposeother than
testing.
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GOVERNMENTOF SOUTHAUSTRALIA

DEPARTMENTFOR ENVIRONMENTAND WATER
Mt Gambier Offic e I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [Fl 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural Resources Management Act 2004

WELL PERMIT
9.

If the extracted groundwater supply is required for human consumption, it is recommended
that the water be quality tested .

TAKE NOTE that the permit holder, or a person acting on behalf of the permit holder, who
contravenes or fails to comply with a condition of this permit is guilty of an offe nce, and
such acts or ommisions may result In the variation, suspension or revocation of the
permit.

Date : 19/11/2019
Sonya Knight
Senior Water Licensing Officer
Delegate of Minister for Environment and Water
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GOVERNMENT
OFSOUTH
AUSTRALIA

DEPARTMENTFOR ENVIRONMENTAND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural Resources ManagementAct 2004

WELL PERMIT
Subject to full compliance with all the procedures, specifications and limitations contained or
referred to, in the conditions set out below,
Permit No:

355220

Expiry Date: 19/11/2020
PermissionIs hereby grantedto:

LWC MANAGEMENTPTY LTD
ACN 609 795 093
SUITE 3, LEVEL 1,
4~8GOODWOODROAD
WAYVILLE SA5034

To undertakethe followingwater affectingactivity:
Activity:

Well Construction

Well Use:

Investigation

CONDITIONS:

1.

2.

3.

4.

5.
6.

7.

The activity authorisedby this permit must only be undertaken on the land described
below:
CT 5713/289
Allotment 61 in Filed Plan 118943
Hundred of Yatala
Well Constructionmust be in accordancewith the General Specificationfor Well
Construction,Modificationand Abandonment in South Australia (or any subsequentor
related policy), as provided by the relevant authority
The equipment, materialsand methods used in drilling, plugging, backfillingor sealing of a
well, or the replacement or alteration of the casing, lining or screen of a well, shall not
adversely affect the quality of an undergroundwater resource.
Aquifers shall be protectedduring drilling, plugging, backfilling or sealing of a well, or the
replacement or alteration of the casing, lining or screen of a well, to prevent adverse
impacts upon the integrity of the aquifer.
This work may be subject to inspectionby the Department'sDrilling Inspectors.
If this well is incidental/ancillaryto mining operations authorised under the MiningAct
1971, or a regulated activity under the Petroleum and GeothermalEnergy Act 2000 (Acts),
the well must be decommissioned(as outlined in the MinimumConstructionRequirements
for Water Bores in AustraliaThird Edition) prior to the relinquishmentof the licence or
lease under the associatedActs, unless alternative formal arrangementscan be made
with the owner or occupier of the land on which the well is located subject to approval by
the relevant Minister or the Minister's agent.
The work may only be undertakenby the holder of a Class 2 Well Drillers' Licencewho
must notify this Department'sDrilling Inspectorat least 24 hours prior to the
commencementof drilling.
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DEPARTMENTFOR ENVIRONMENTAND WATER
Mt GambierOffice I PO Box 1046 I Mt Gambier SA 5290 I [P) 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuantto section 135 of the Natural ResourcesManagementAct 2004

WELL PERMIT
8.

9.

If the well is consideredunsatisfactory, it may be abandonedand a replacementwell may
then be constructedprovidedthat the abandonedwell is backfilledprior to the drill rig
leaving the site.
Water samplesare required from all wells drilled in respect of this permit.

1O.

Strata samplesare not required.

11.

The licensedwell driller must forward with his report a plan obtainedfrom the permit
holder, who must mark thereon the location of all wells drilled in respectof this permit.
All wells must be drilledvertical unless written permissionis obtainedfrom the Minister.

12.
13.
14.
15.

16.
17.
18.

Where a well passesor will pass through two or more aquifers, an imperviousseal shall
be made and maintainedbetweenthe aquifers to prevent leakagebetweenthe aquifers.
All groundwaterextractedduring sampling and/or purging must be containedand
disposed of in an appropriatemannerto minimise risk to health and the environment.
A lithologicallog is to be submittedwith the drillerswell constructionreportfrom all wells
drilled in respectof this permit as per the National EnvironmentalProtection(assessment
of Site Contamination) measure 1999.
Wells are to be backfilledwhen no longer requiredfor ongoingmonitoringand
investigationpurposes.
This permit authorisesthe constructionof a well on the portionof road adjacentto the
land parcel describedabove.
Due to knownsoil/groundwatercontaminationin the sedimentsand aquifers above,
caution should be taken in the drilling and/or cementingof this well.

NOTES:

1.

2.
3.
4.
5.
6.

7.

8.

Under section202(1)(b)(il) of the Natural ResourcesManagementAct 2004, you have a
right of appeal to the Environment,Resourcesand DevelopmentCourt against the
impositionof any conditionon this permit. The appeal must be institutedwithin six weeks
of the date of permit issue, The appeal must also be served upon this departmentwithin
that time.
This permit is not transferable.
This well constructionpermit is not an authorisationfor a personto enter private property
and prior authoritymust be obtainedfrom the land owner in all circumstances.
The issue of this permitdoes not negate the requirementto complywith the provisionsof
other Acts that may impacton the activity undertakenpursuantto this permit.
This permit is not an approvalto clear native vegetation.
It is recommendedthat all drilling equipment be decontaminatedprior to constructionof a
new well or rehabilitationof an existing well to preventthe Introductionor transfer of iron
bacteria. Similarprecautionsshould also be taken with pump installationequipment.
Due to potentialland contaminationissues it is recommendedthat a hydrogeological
assessmentbe carried out to determinethe long term prospectsfor groundwaterquality
and quantitywith regardto the site and desired use.
This permit does not authorisethe taking of water from the well for any purpose other than
testing.
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GOVERNMENT OF SOUTH AUSTRALIA

DEPARTMENTFOR ENVIRONMENTAND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural Resources Management Act 2004

WELL PERMIT
9.

If the extracted groundwater supply is required for human consumption, it is recommended
that the water be quality tested.

TAKE NOTE that the permit holderj or a person acting on behalf of the permit holder, who
contravenes or fails to comply with a condition of this permit is guilty of an offence, and
such acts or ommlsions may result In the variation, suspension or revocation of the
permit.

Date: 19/11/2019
Sonya Knight
Senior Water Licensing Officer
Delegate of Minister for Environment and Water
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GOVERNMENT OF SOUTHAUSTRALIA

DEPARTMENTFOR ENVIRONMENTAND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural Resource s Management Act 2004

WELL PERMIT
Subject to full compliance with all the procedures, specifications and limitations contained or
referred to, in the conditions set out below.
Permit No:

355221

Expiry Date: 19/11/2020
PermissionIs hereby grantedto:

LWC MANAGEMENT PTY LTD
ACN 609 795 093
SUITE 3, LEVEL 1,
4-8 GOODWOOD ROAD
WAYVILLE SA5034

To undertakethe followingwater affectingactivity:
Activity:

Well Construction

Well Use: Investigation
CONDITIONS:

1.

The activity authorised by this permit must only be undertaken on the land described
below:
CT 5705/556
Allotment 61 in Deposited Plan 1258
Hundred of Yatala

2.

3.

4.

5.
6.

7.

Well Construction must be in accordance with the General Specification for Well
Construction, Modificationand Abandonment in South Australia (or any subsequent or
related policy), as provided by the relevant authority
The equipment, materials and methods used in drilling, plugging, backfilling or sealing of a
well. or the replacement or alteration of the casing, lining or screen of a well, shall not
adversely affect the quality of an underground water resource.
Aquifers shall be protected during drilling, plugging, backfilling or sealing of a well, or the
replacement or alteration of the casing, lining or screen of a well, to prevent adverse
impacts upon the integrity of the aquifer.
This work may be subject to inspection by the Department's Drilling Inspectors.
If this well is incidental/ancillaryto mining operations authorised under the MiningAct
1971, or a regulated activity under the Petroleum and Geothermal Energy Act 2000 (Acts),
the well must be decommissioned(as outlined in the MinimumConstruction Requirements
for Water Bores in Australia Third Edition) prior to the relinquishmentof the licence or
lease under the associated Acts, unless alternative formal arrangementscan be made
with the owner or occupier of the land on which the well is located subject to approval by
the relevant Minister or the Minister's agent.
If the well is considered unsatisfactory, it may be abandoned and a replacementwell may
then be constructed provided that the abandoned well is backfilled prior to the drill rig
leaving the site.
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DEPARTMENTFOR ENVIRONMENTANDWATER
Mt GambierOffice I PO Box 1046 I Mt GambierSA 5290 I [P] 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuantto section 135 of the Natural ResourcesManagementAct 2004

WELL PERMIT
8.

Water samplesare requiredfrom all wells drilled in respectof this permit.

9.

Strata samplesare not required.

1O.

The licensedwell driller must forward with his report a plan obtainedfrom the permit
holder, who must mark thereon the location of all wells drilled in respect of this permit.
All wells must be drilled vertical unless written permissionis obtainedfrom the Minister.

11.
12.
13.
14.

15.
16.
17.
18.

Where a well passesor will pass through two or more aquifers, an imperviousseal shall
be made and maintainedbetween the aquifers to prevent leakagebetweenthe aquifers.
All groundwaterextractedduring sampling and/or purging must be containedand
disposed of in an appropriatemannerto minimiserisk to health and the environment.
A lithologicallog is to be submittedwith the drillerswell constructionreport from all wells
drilled In respectof this permit as per the National EnvironmentalProtection(assessment
of Site Contamination)measure 1999.
Wells are to be backfilledwhen no longer requiredfor ongoingmonitoringand
investigationpurposes.
This permitauthorisesthe constructionof a well on the portionof road adjacentto the
land parcel describedabove.
Due to knownsoil/groundwatercontaminationin the sedimentsand aquifers above,
caution should be taken in the drilling and/or cementingof this well.
The well is not to penetratebeyond a depth of 15 metresunless approved by the
RegionalHydrogeologist.

NOTES:

1.

2.
3.
4.
5.
6.

7.

8.

Under section202(1)(b)(ii)of the Natural ResourcesManagementAct 2004, you have a
right of appealto the Environment,Resourcesand DevelopmentCourt against the
impositionof any conditionon this permit. The appeal must be institutedwithin six weeks
of the date of permit issue. The appeal must also be served upon this departmentwithin
that time.
Thls permit is not transferable.
This well construction permit is not an authorisationfor a personto enter private property
and prior authoritymust be obtained from the land owner in all circumstances.
The issue of this permit does not negate the requirementto complywith the provisionsof
other Acts that may impacton the activity undertakenpursuantto this permit.
This permit is not an approvalto clear native vegetation.
It is recommendedthat all drilling equipmentbe decontaminatedprior to constructionof a
new well or rehabilitationof an existing well to preventthe introductionor transfer of iron
bacteria. Similarprecautionsshould also be taken with pump installationequipment.
Due to potentialland contaminationissues it is recommendedthat a hydrogeological
assessmentbe carried out to determinethe long term prospectsfor groundwaterquality
and quantitywith regardto the site and desired use.
This permitdoes not authorisethe taking of water from the well for any purpose other than
testing.

Page2 of 3

GOVERNMENT OF SOUTH AUSTRALIA

DEPARTMENTFOR ENVIRONMENTAND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [F] 8735 1135

PERMIT to undertakea WATER AFFECTINGACTIVITY
pursuaht to section 135 of the Natural Resources Management Act 2004

WELL PERMIT
9.

If the extracted groundwatersupply is required for human consumption, it is recommended
that the water be quality tested.

TAKE NOTE that the permit holder, or a person acting on behalf of the permit holder, who
contravenes or falls to comply with a condition of this permit Is guilty of an offencej and
such acts or ommlslons may result in the variation, suspension or revocation of the
permit.

Date: 19/11/2019

Sonya Knight
Senior Water Licensin g Officer
Delegate of Minister for Envi ronment and Water
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GOVERNMENT
OF SOUTHAUSTRALIA

MW12-Q2

DEPARTMEN
T FOR ENVIRONMENTAND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [Pl 8735 1134 [F] 8735 1135

PERMIT to undertake a WA TER AFFECTING ACTIVITY
pursuant to section 135 of the Natural ResourcesManagementAct 2004

WEL L PERM IT
Subject to full compliance with all the procedures, specifications and limitations contained or
referred to, in the conditions set out below.
Permit No:

355222

Expiry Date : 19/11/2020
Permission Is hereby granted to :

LWC MANAGEM ENT PTY LTD
ACN 609 795 093

SUITE 3, LEVEL 1,
4-8 GOODWOOD ROAD
WAYVILLE SA5034

To undertake the followlng water affecting activity:
Activity:

Well Construction

Well Use:

Investigation

CONDITIONS:

1.

The activity authorised by this permit must only be undertaken on the land described
below :
CT 5705/556
Allotment 61 in Deposited Plan 1258
Hundred of Yatala

2.

Well Construction must be in accordance with the General Specification for Well
Construction , Modification and Abandonment in South Australia (or any subsequent or
related policy), as provided by the relevant authority

3.

The equipment. materials and methods used in drilling, plugging, backfilling or sealing of a
well , or the replacement or alteration of the casing, lining or screen of a well, shall not
adversely affect the quality of an underground water resource.

4.

Aquifers shall be protected during drilling, plugging, backfilling or sealing of a well, or the
replacement or alteration of the casing, lining or screen of a well, to prevent adverse
impacts upon the integrity of the aquifer.

5.

This work may be subject to inspection by the Department 's Drilling Inspectors .

6.

If this well is incidental/ancillary to mining operations authorised under the Mining Act
1971, or a regulated activity under the Petroleum and Geothermal Energy Act 2000 (Acts),
the well must be decommissioned (as outlined in the Minimum Construction Requirements
for Water Bores in Australia Third Edition) prior to the relinquishment of the licence or
lease under the associated Acts, unless alternative formal arrangements can be made
with the owner or occupier of the land on which the well is located subject to approval by
the relevant Minister or the Minister's agent.

7.

The work may only be undertaken by the holder of a Class 2 Well Drillers' Licence who
must notify this Department's Drilling Inspector at least 24 hours prior to the
commencement of drilling.
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DEPARTMENTFOR ENVIRONMENTAND WATER
Mt GambierOffice I PO Box 1046 I Mt GambierSA 5290 I [P] 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuantto section 135 of the Natural ResourcesManagementAct 2004

WELL PERMIT
8.

9.

If the well is consideredunsatisfactory, it may be abandonedand a replacementwell may
then be constructedprovidedthat the abandonedwell is backfilledprior to the drill rig
leavingthe site.
Water samplesare requiredfrom all wells drilled in respectof this permit.

1O.

Strata samplesare not required.

11.

The licensedwell driller must forward with his report a plan obtainedfrom the permit
holder, who must mark thereon the location of all wells drilled in respect of this permit.
All wells must be drilled vertical unless written permissionis obtainedfrom the Minister.

12.
13.
14.
15.

16.
17.
18.

Where a well passes or will pass through two or more aquifers, an imperviousseal shall
be made and maintainedbetweenthe aquifers to prevent leakage betweenthe aquifers.
All groundwaterextractedduring samplingand/or purging must be containedand
disposed of in an appropriatemannerto minimiserisk to health and the environment.
A lithological log is to be submittedwith the drillers well constructionreport from all wells
drilled in respectof this permit as per the National EnvironmentalProtection(assessment
of Site Contamination)measure1999.
Wells are to be backfilledwhen no longer requiredfor ongoing monitoringand
investigationpurposes.
This permit authorisesthe constructionof a well on the portion of road adjacentto the
land parcel describedabove.
Due to knownsoil/groundwatercontaminationin the sediments and aquifers above,
caution should be taken in the drilling and/or cementingof this well.

NOTES:

1.

2.
3.
4.
5.
6.

7.

8.

Under section202(1)(b)(ii)of the Natural ResourcesManagementAct 2004, you have a
right of appeal to the Environment.Resourcesand DevelopmentCourt againstthe
impositionof any conditionon this permit. The appeal must be institutedwithin six weeks
of the date of permit issue. The appeal must also be served upon this departmentwithin
that time.
This permit is not transferable.
This well constructionpermit is not an authorisationfor a personto enter private property
and prior authoritymust be obtainedfrom the land owner in all circumstances.
The issue of this permit does not negate the requirementto complywith the provisionsof
other Acts that may impacton the activity undertakenpursuantto this permit.
This permit is not an approvalto clear native vegetation.
It is recommendedthat all drilling equipmentbe decontaminatedprior to constructionof a
new well or rehabilitationof an existingwell to preventthe introductionor transfer of iron
bacteria. Similar precautionsshould also be taken with pump installationequipment.
Due to potentialland contaminationissues it is recommendedthat a hydrogeological
assessmentbe carried out to determine the long term prospectsfor groundwaterquality
and quantitywith regardto the site and desired use.
This permitdoes not authorise the taking of water from the well for any purposeother than
testing.
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GOVERNMENT OF SOUTH AUSTRALIA

DEPARTMENTFOR ENVIRONMENTAND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural Resources Management Act 2004

WELL PERMIT
9.

If the extracted groundwater supply is required for human consumption, it is recommended
that the water be quality tested .

TAKE NOTE that the permit holder, or a person acting on behalf of the permit holder, who
contravenes or fails to comp ly with a condition of this permit Is guilty of an offence, and
such acts or ommisions may result in the variation, suspension or revocation of the
permit.

Date: 19/11/2019
Sonya Knig ht
Senior Water Licensin g Offi cer
Delegate of Minister for Environment and Water
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GOVERNM
ENTOF SOUTHAUSTRALIA

DEPARTMENT FOR ENVIRONMENT AND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural Resources Management Act 2004

WELL PERMIT
Subject to full compliance with all the procedures , specifications and limitations contained or
referred to , in the conditions set out below ,
Permit No:

359260

Expiry Date: 17/01/2021
Permission is hereby granted to:

LWC MANAGEMENT PTY LTD
ACN 609 795 093
SUITE 3, LEVEL 1,
4-8 GOODWOOD ROAD
WAYVILLE SA5034

To undertake the following water affecting activity:
Activity:

Well Backfill

Well Use:

Investigation

Work is to be carried out on Well Number: 6628 30243
CONDITIONS:

1.

The activity authorised by this permit must only be undertaken on the land described
below:
CT 5521/580
Allotment 87 in Filed Plan 123681
Hundred of Yatala

2.

3.

4.

5.
6.

Well Construction must be in accordance with the General Specification for Well
Construction , Modification and Abandonment in South Australia (or any subsequent or
related policy), as provided by the relevant authority
The equipment, materials and methods used in drilling , plugging, backfilling or sealing of a
well , or the replacement or alteration of the casing , lining or screen of a well , shall not
adversely affect the quality of an underground water resource.
Aquifers shall be protected during drilling , plugging, backfilling or sealing of a well, or the
replacement or alteration of the casing , lining or screen of a well, to prevent adverse
impacts upon the integrity of the aquifer.
This work may be subject to inspection by the Department's Drilling Inspectors.
If this well is incidental/ancillary to mining operations authorised under the Mining Act
1971, or a regulated activity under the Petroleum and Geothermal Energy Act 2000 (Acts),
the well must be decommissioned (as outlined in the Minimum Construction Requirements
for Water Bores in Australia Third Edition) prior to the relinquishment of the licence or
lease under the associated Acts , unless alternative formal arrangements can be made
with the owner or occupier of the land on which the well is located subject to approval by
the relevant Minister or the Minister's agent.
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DEPARTMENTFOR ENVIRONMENTAND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [P) 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuantto section 135 of the Natural ResourcesManagementAct 2004

WELL PERMIT
7.

If the well is considered unsatisfactory, it may be abandoned and a replacement well may
then be constructed provided that the abandoned well is backfilled prior to the drill rig
leaving the site.

8.

Water samples are required from all wells drilled in respect of this permit.

9.

Strata samples are not required.

10.

The licensed well driller must forward with his report a plan obtained from the permit
holder, who must mark thereon the location of all wells drilled in respect of this permit.

11.

All wells must be drilled vertical unless written permission is obtained from the Minister.

12.

Where a well passes or will pass through two or more aquifers, an impervious seal shall
be made and maintained between the aquifers to prevent leakage between the aquifers .
The licensed well driller must forward with his report a plan obtained from the permit
holder, who must mark thereon the location of all wells drilled in respect of this permit.
If possible the well must be cleaned out to full depth before backfilling.

13.
14.
15.

Any contaminated material removed from the well during a clean out must be disposed of
in an approved manner.

16.

The well must be backfilled from original depth to surface with cement or a Departmentally
approved method

17.

Wells that are no longer operational or new wells that are not proposed to be operational
shall be back filled in an appropriate manner.

18.

Due to known soil/groundwater contamination in the sediments and aquifers above,
caution should be taken in the drilling and/or cementing of this well.

19.

This permit authorises the decommissioning of a well on the portion of road adjacent to
the land parcel described above.

NOTES:

1.

Under section 202(1)(b)(ii) of the Natural Resources Management Act 2004, you have a
right of appeal to the Environment, Resources and Development Court against the
imposition of any condition on this permit. The appeal must be instituted within six weeks
of the date of permit issue. The appeal must also be served upon this department within
that time.

2.

This permit is not transferable .

3.

This well construction permit is not an authorisation for a person to enter private property
and prior authority must be obtained from the land owner in all circumstances.

4.

The issue of this permit does not negate the requirement to comply with the provisions of
other Acts that may impact on the activity undertaken pursuant to this permit.
This permit is not an approval to clear native vegetation .

5.
6.

It is recommended that all drilling equipment be decontaminated prior to construction of a
new well or rehabilitation of an existing well to prevent the introduction or transfer of iron
bacteria. Similar precautions should also be taken with pump installation equipment.

Page 2 of 3

GOVERNM ENT OF SOUTH AUSTRALIA

DEPARTMENT FOR ENVIRONMENT AND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [Pl 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural Resources Management Act 2004

WELL PERMIT
TAKE NOTE that the permit holder, or a person acting on behalf of the permit holder, who
contravenes or fails to comply with a condition of this permit is guilty of an offence, and
such acts or ommisions may result in the variation, suspension or revocation of the
permit.

Date: 17/01/2020
Sonya Knight
Senior Water Licensing Officer
Delegate of Minister for Environment and Water
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GOVERNMENT OF SOUTH AUSTRALIA

DEPARTMENT FOR ENVIRONMENT AND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural Resources Management Act 2004

WELL PERMIT
Subject to full compliance with all the procedures , specifications and limitations contained or
referred to , in the conditions set out below,
Permit No:

359261

Expiry Date: 17/01/2021
Permission is hereby granted to:

LWC MANAGEMENT PTY LTD
ACN 609 795 093
SUITE 3, LEVEL 1,
4-8 GOODWOOD ROAD
WAYVILLE SA5034

To undertake the following water affecting activity:
Activity:

Well Backfill

Well Use:

Investigation

Work is to be carried out on Well Number: 6628 30236
CONDITIONS:

1.

The activity authorised by this permit must only be undertaken on the land described
below:
CT 5191/7
Allotment 3 in Filed Plan 108056
Hundred of Yatala

2.

3.

4.

Well Construction must be in accordance with the General Specification for Well
Construction , Modification and Abandonment in South Australia (or any subsequent or
related policy), as provided by the relevant authority
The equipment , materials and methods used in drilling, plugging, backfilling or sealing of a
well , or the replacement or alteration of the casing, lining or screen of a well, shall not
adversely affect the quality of an underground water resource.
Aquifers shall be protected during drilling , plugging , backfilling or sealing of a well, or the
replacement or alteration of the casing, lining or screen of a well, to prevent adverse
impacts upon the integrity of the aquifer.

5.

This work may be subject to inspection by the Department's Drilling Inspectors.

6.

If this well is incidental/ancillary to mining operations authorised under the Mining Act
1971, or a regulated activity under the Petroleum and Geothermal Energy Act 2000 (Acts),
the well must be decommissioned (as outlined in the Minimum Construction Requirements
for Water Bores in Australia Third Edition) prior to the relinquishment of the licence or
lease under the associated Acts , unless alternative formal arrangements can be made
with the owner or occupier of the land on which the well is located subject to approval by
the relevant Minister or the Minister's agent.
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DEPARTMENTFOR ENVIRONMENTAND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuantto section 135 of the Natural ResourcesManagementAct 2004

WELL PERMIT
7.

If the well is considered unsatisfactory, it may be abandoned and a replacement well may
then be constructed provided that the abandoned well is backfilled prior to the drill rig
leaving the site.

8.

Water samples are required from all wells drilled in respect of this permit.

9.

Strata samples are not required.

10.

The licensed well driller must forward with his report a plan obtained from the permit
holder, who must mark thereon the location of all wells drilled in respect of this permit.

11.

All wells must be drilled vertical unless written permission is obtained from the Minister.

12.

Where a well passes or will pass through two or more aquifers, an impervious seal shall
be made and maintained between the aquifers to prevent leakage between the aquifers.
The licensed well driller must forward with his report a plan obtained from the permit
holder, who must mark thereon the location of all wells drilled in respect of this permit.

13.
14.

If possible the well must be cleaned out to full depth before backfilling.

15.

Any contaminated material removed from the well during a clean out must be disposed of
in an approved manner.

16.

The well must be backfilled from original depth to surface with cement or a Departmentally
approved method

17.

Wells that are no longer operational or new wells that are not proposed to be operational
shall be back filled in an appropriate manner.

18.

Due to known soil/groundwater contamination in the sediments and aquifers above,
caution should be taken in the drilling and/or cementing of this well.

19.

This permit authorises the decommissioning of a well on the portion of road adjacent to
the land parcel described above.

NOTES:

1.

Under section 202(1)(b)(ii) of the Natural Resources Management Act 2004, you have a
right of appeal to the Environment, Resources and Development Court against the
imposition of any condition on this permit. The appeal must be instituted within six weeks
of the date of permit issue. The appeal must also be served upon this department within
that time.

2.

This permit is not transferable.

3.

This well construction permit is not an authorisation for a person to enter private property
and prior authority must be obtained from the land owner in all circumstances.

4.

The issue of this permit does not negate the requirement to comply with the provisions of
other Acts that may impact on the activity undertaken pursuant to this permit.
This permit is not an approval to clear native vegetation .

5.
6.

It is recommended that all drilling equipment be decontaminated prior to construction of a
new well or rehabilitation of an existing well to prevent the introduction or transfer of iron
bacteria. Similar precautions should also be taken with pump installation equipment.
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GOVERNMENT OF SOUTH AUSTRALIA

DEPARTMENT FOR ENVIRONMENT AND WATER
Mt Gambier Office

I PO Box 1046 I Mt Gambier

SA 5290 I [P] 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural Resources Management Act 2004

WELL PERMIT
TAKE NOTE that the permit holder, or a person acting on behalf of the permit holder, who
contravenes or fails to comply with a condition of this permit is guilty of an offence, and
such acts or ommisions may result in the variation, suspension or revocation of the
permit.

Date: 1710112020
Sonya Knight
Senior Water Licensing Officer
Delegate of Minister for Environment and Water
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GOVERNM ENT OF SOUTH AUSTRALIA

DEPARTMENT FOR ENVIRONMENT AND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural Resources Management Act 2004

WELL PERMIT
Subject to full compliance with all the procedures , specifications and limitations contained or
referred to , in the conditions set out below,
Permit No:

359262

Expiry Date: 17/01/2021
Permission is hereby granted to:

LWC MANAGEMENT PTY LTD
ACN 609 795 093
SUITE 3, LEVEL 1,
4-8 GOODWOOD ROAD
WAYVILLE SA5034

To undertake the following water affecting activity:
Activity:

Well Backfill

Well Use:

Investigation

Work is to be carried out on Well Number: 6628 30238
CONDITIONS:

1.

The activity authorised by this permit must only be undertaken on the land described
below:
CT 5711/936
Allotment 4 in Filed Plan 131912
Hundred of Yatala

2.

3.

4.

Well Construction must be in accordance with the General Specification for Well
Construction , Modification and Abandonment in South Austra lia (or any subsequent or
related policy) , as provided by the relevant authority
The equipment , materials and methods used in drilling, plugging , backfilling or sealing of a
well , or the replacement or alteration of the casing , lining or screen of a well , shall not
adversely affect the quality of an underground water resource .
Aquifers shall be protected during drilling , plugging , backfilling or sealing of a well, or the
replacement or alteration of the casing , lining or screen of a well , to prevent adverse
impacts upon the integrity of the aquifer.

5.

This work may be subject to inspection by the Department 's Drilling Inspectors .

6.

If this well is incidental/ancillary to mining operations authorised under the Mining Act
1971, or a regulated activity under the Petroleum and Geothe rmal Energy Act 2000 (Acts),
the well must be decommissioned (as outlined in the Minimum Construction Requirements
for Water Bores in Australia Third Edition) prior to the relinquishment of the licence or
lease under the associated Acts , unless alternative formal arrangements can be made
with the owner or occupier of the land on which the well is located subject to approval by
the relevant Minister or the Minister's agent.
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DEPARTMENTFOR ENVIRONMENTAND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural Resources Management Act 2004

WELL PERMIT
7.

If the well is considered unsatisfactory, it may be abandoned and a replacement well may
then be constructed provided that the abandoned well is backfilled prior to the drill rig
leaving the site.

8.

Water samples are required from all wells drilled in respect of this permit.

9.

Strata samples are not required.

10.

The licensed well driller must forward with his report a plan obtained from the permit
holder, who must mark thereon the location of all wells drilled in respect of this permit.

11.

All wells must be drilled vertical unless written permission is obtained from the Minister.

12.

Where a well passes or will pass through two or more aquifers, an impervious seal shall
be made and maintained between the aquifers to prevent leakage between the aquifers.
The licensed well driller must forward with his report a plan obtained from the permit
holder, who must mark thereon the location of all wells drilled in respect of this permit.
If possible the well must be cleaned out to full depth before backfilling.

13.
14.
15.

Any contaminated material removed from the well during a clean out must be disposed of
in an approved manner.

16.

The well must be backfilled from original depth to surface with cement or a Departmentally
approved method

17.

Wells that are no longer operational or new wells that are not proposed to be operational
shall be back filled in an appropriate manner.

18.

Due to known soil/groundwater contamination in the sediments and aquifers above ,
caution should be taken in the drilling and/or cementing of this well.

19.

This permit authorises the decommissioning of a well on the portion of road adjacent to
the land parcel described above.

NOTES:

1.

Under section 202(1)(b)(ii) of the Natural Resources Management Act 2004, you have a
right of appeal to the Environment, Resources and Development Court against the
imposition of any condition on this permit. The appeal must be instituted within six weeks
of the date of permit issue. The appeal must also be served upon this department within
that time.

2.

This permit is not transferable .

3.

This well construction permit is not an authorisation for a person to enter private property
and prior authority must be obtained from the land owner in all circumstances.

4.

The issue of this permit does not negate the requirement to comply with the provisions of
other Acts that may impact on the activity undertaken pursuant to this permit.
This permit is not an approval to clear native vegetation.

5.
6.

It is recommended that all drilling equipment be decontaminated prior to construction of a
new well or rehabilitation of an existing well to prevent the introduction or transfer of iron
bacteria. Similar precautions should also be taken with pump installation equipment.
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GOVERNMENT OF SOUTH AUSTRALIA

DEPARTMENT FOR ENVIRONMENT AND WATER
Mt Gambier Office I PO Box 1046 I Mt Gambier SA 5290 I [P] 8735 1134 [F] 8735 1135

PERMIT to undertake a WATER AFFECTING ACTIVITY
pursuant to section 135 of the Natural Resources Management Act 2004

WELL PERMIT
TAKE NOTE that the permit holder, or a person acting on behalf of the permit holder, who
contravenes or fails to comply with a condition of this permit is guilty of an offence, and
such acts or ommisions may result in the variation, suspension or revocation of the
permit.

Date: 17/01/2020
Sonya Knight
Senior Water Licensing Officer
Delegate of Minister for Environment and Water
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APPENDIX C
PLATES

EPA | June 2020
EPA Assessment Area – Port Road, Woodville, South Australia

LWC

Plate 1 - MW01-Q1

Plate 2 – Facing North, MW‐2‐Q3 Former Pre‐Collar
(Front), MW02‐Q1 (middle) and MW02‐Q2 (back)

Environment Protection Authority – Woodville Stage 2 Environmental Assessment

Plate 3 ‐ MW02‐Q1 and MW02‐Q2

1

LWC

Plate 4 ‐ MW03‐Q1

Plate 5 ‐ MW04‐Q1

Environment Protection Authority – Woodville Stage 2 Environmental Assessment

Plate 6 ‐ MW05‐Q1

2

LWC

Plate 7 ‐ MW06‐Q1

Environment Protection Authority – Woodville Stage 2 Environmental Assessment

Plate 8 – Facing North East, MW07‐Q1 (Left) and MW02‐Q2 (Right)

3

LWC

Plate 9 ‐ MW08‐Q1 (Left) and MW08–Q2 (Right)

Environment Protection Authority – Woodville Stage 2 Environmental Assessment

Plate 10 ‐ MW09‐Q1

4

LWC

Plate 11 – Facing North West, MW10‐Q2 (Left) and MW10‐Q1 (Right)

Environment Protection Authority – Woodville Stage 2 Environmental Assessment

Plate 12 – Facing North East, MW11‐Q1 (Front) and MW11‐Q2 (Back).

5

LWC

Plate 13 – Facing North East, MW12‐Q2 (Left) and MW12‐Q1 (Right)

Environment Protection Authority – Woodville Stage 2 Environmental Assessment

6

LWC

Plate 14 – Facing North, DD1 (Front), DD7 (Middle) and MWD (Back)

Environment Protection Authority – Woodville Stage 2 Environmental Assessment

Plate 15 – Filtered Water Extracted from DD1

7

LWC

Plate 16 ‐Facing East, DD3 (Front), DD2 (Middle) and DW6
(Back)

Environment Protection Authority – Woodville Stage 2 Environmental Assessment

Plate 17 ‐ DW5

8

LWC

Plate 18 ‐ DW2

Environment Protection Authority – Woodville Stage 2 Environmental Assessment

Plate 19 ‐ DD6

9

LWC

Plate 20 ‐ WB7

Environment Protection Authority – Woodville Stage 2 Environmental Assessment

10

Plate 21 – Decommissioned Former MW02‐Q3 Pre‐Collar – Final Condition Shown on the Right

Environment Protection Authority – Woodville Stage 2 Environmental Assessment

11

Plate 22 – Decommissioned Former MW07‐Q3 Pre‐Collar – Final Condition Shown on the Right

Environment Protection Authority – Woodville Stage 2 Environmental Assessment

12

LWC

Plate 23 – Decommissioned Former MW08‐Q3 Pre‐Collar – Final Condition Shown on the Right

Environment Protection Authority – Woodville Stage 2 Environmental Assessment

13

APPENDIX D
GROUNDWATER LITHOLOGICAL LOGS

EPA | June 2020
EPA Assessment Area – Port Road, Woodville, South Australia

MONITORING WELL CONSTRUCTION LOG - MW10-Q1

/J Lwc
Land & Weter Consulting

SCREEN 4.5 - 10.5 mBGL

DRILLING DATE 03/12/2019

DRILL DIAMETER 152mm

SURFACE Gatic

DRILLING COMPANY Underdale Drillers

CASING DIAMETER 50mm

COORDINATES E: 275237.77 N: 6137115.92

DRILLER Paulie McDonald

SLOT APERTURE 0.5mm

COORD. SYS. GDA 94 Zone 54

SURFACE ELEVATION 8.394 mAHD

DEW Permit 355217

LOGGED BY V. De Chellis

1
1.5
2

Cement Grout

0.5

2.5

3.5

Bentonite

3

4
4.5
5

Lithology

medium
FILL:
grain, Gravelly SAND, brown/ grey, fine
to
medium grain, gravels up to 5mm,
backfill
no
odour or staining
Potholing
from
Clayey SAND, brown, medium grain,
undertaken
potholing,
no
-no odour or staining
no
odours
return
or
for
staining.
sampling
Sandy CLAY, low plasticity, brown,
decreasing sand content with depth, no
odours or staining
Sandy
CLAY,
brown,
low
plasticity,
decreasing
sand
content
with
depth,
no
odours
or
staining.

8.5
9
9.5

Gravel Pack

6.5

8

F

D

F

D

F

M

F/S

Sandy
CLAY,
brown,
coarse
grain
sand,
moderate
plasticity,
decreasing
clay
content
with
depth,
no
odours
or
staining.

0

Bitumen at surface.
Limited recovery for sampling
due to potholing

0.5

1.4

0.8

0.9
Water level gauged at
5.646mPVC on 07/01/2020.

M

6

7.5

D

Sandy CLAY, moderate plasticity,
brown, coarse grain sand, decreasing
clay content with depth, no odours or
staining

5.5

7

D
D
uu

Comments

PID

Well
Installation
(mBGL)

Consistency

TOTAL DEPTH 10.5 mBGL

Moisture

CASING 0 - 4.5 mBGL

CLIENT Environment Protection Authority

Samples

GRAVEL PACK 0 - 4 mBGL

DRILLING METHOD Hollow Flight Auger

Graphic Log

DRILL RIG MK5

PROJECT NAME Woodville South Stage 2

Depth (m)

PROJECT NUMBER GI-04

F/S

W

S

W

S

W

S

2.3

Water cut around 6.5mBGL
(driller noted softening of soil).

2

0.5

10
10.5

EOH at 10.5 m BGL

11
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MONITORING WELL CONSTRUCTION LOG - MW11-Q1

Lwc

Land & Weter Consulting

TOTAL DEPTH 7.5 mBGL

SCREEN 3.5 - 7.5 mBGL

DRILLING DATE 03/12/2019

DRILL DIAMETER 152mm

SURFACE Gatic

DRILLING COMPANY Underdale Drillers

CASING DIAMETER 50mm

COORDINATES E: 274975.54 N: 6137090.43

DRILLER Paulie McDonald

SLOT APERTURE 0.5mm

COORD. SYS. GDA 94 Zone 54

SURFACE ELEVATION 8.149 mAHD

DEW Permit 355219

LOGGED BY V. De Chellis

FILL: Gravelly SAND, brown, fine
to
medium grain, gravels up to 5mm,
FILL:
no
odour or staining
SAND
Gravelly SAND, grey, coarse
grain, gravels up to 30mm, no odour
or staining
Clayey SAND, brown, medium grain, no
odour or staining.

Cement Grout

0.5
1
1.5

Lithology

D
D
UU

0

nn

0.1

D

Bentonite

2
2.5

L/D

nD 1nL/D

3

Comments

PID

Depth (m)

Well
Installation
(mBGL)

Consistency

CASING 0 - 3.5 mBGL

CLIENT Environment Protection Authority

Moisture

GRAVEL PACK 0 - 3 mBGL

DRILLING METHOD Hollow Flight Auger

Samples

DRILL RIG MK5

PROJECT NAME Woodville South Stage 2

Graphic Log

PROJECT NUMBER GI-04

I\Bitumen at surface.

Limited recovery for sampling
due to potholing

J

0.2

Clayey
SAND

3.5

D

4

L/D

0.2

Gravel Pack

4.5
5
- 5.5

\r

=l\r

6
6.5
~~r---

7
7.5

u,,

~=,--:,\',
1;,-,c

p;)

~

-f'~

f"l\
)!;l,~,--

nD 1nL/D

II

Sandy CLAY, moderate plasticity,
brown, no odour or staining.

W

S

0.3

0.1

Water level gauged at
5.412mPVC on 07/01/2020
Water cut around 5.5mBGL
(driller noted softening of
soils).

I

Sandy
CLAY

CLAY, moderate to high plasticity,
CLAY no odour or staining.
brown,

nM 1nF/H

0.3

EOH at 7.5 m BGL

8
8.5
9
9.5
10
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MONITORING WELL CONSTRUCTION LOG - MW12-Q1

Lwc

Land & Weter Consulting

CASING 0 - 3.5 mBGL

CLIENT Environment Protection Authority

TOTAL DEPTH 8 mBGL

SCREEN 3.5 - 8 mBGL

DRILLING DATE 03/12/2019

DRILL DIAMETER 152 mm

SURFACE Gatic

DRILLING COMPANY Underdale Drillers

CASING DIAMETER 50 mm

COORDINATES E: 274824.21 N: 6137213.68

DRILLER Paulie McDonald

SLOT APERTURE 0.5 mm

COORD. SYS. GDA 94 Zone 54

SURFACE ELEVATION 7.332 mAHD

DEW Permit 355221

LOGGED BY V. De Chellis

Cement Grout

0.5
1
1.5

Bentonite

Clay
SAND

3
3.5
4
4.5

- 5.5

\r

Gravel Pack

5

=l\r

6

~~r---

7.5
8

Sandy
CLAY

Sandy CLAY, moderate plasticity, no
odour or staining

D
D
UU

0

nn

0.2

D

D

nD 1nF

D

F

I\Concrete at surface.

Limited recovery for sampling
due to potholing

J

0

0.1

nM/W1nS/F

0.6

nW 1nS/F

0.2

0D/M 1nH

0.0

Water level gauged at
4.778mPVC on 07/01/2020.
Water cut around 5mBGL
(driller noted softening of
Isoils).

I

Sandy
CLAY

6.5
7

I
II

Sandy CLAY, low plasticity, brown, no
odour or staining

I

Comments

PID

m,

FILL: Gravelly SAND, brown, fine
Fillmedium grain, gravels up to 5mm,
Potholing
to
undertaken
odour___
or staining
,,,L___no
~
I
I
I
-Silty Sandy CLAY, moderate
I
I
I
I
I
I
no
I
I
I
plasticity, brown, no odour or staining
I
I
I
return
Clay
for SAND, brown, medium to coarse
grained,
samplingno odour or staining

2
2.5

Lithology

Samples

Depth (m)

Well
Installation
(mBGL)

Consistency

GRAVEL PACK 3 - 8 mBGL

DRILLING METHOD Hollow Flight Auger

Moisture

DRILL RIG MK5

PROJECT NAME Woodville South Stage 2

Graphic Log

PROJECT NUMBER GI-04

u,,

~=,--:,\',
Ir

~

PSi-f'•Y.
~

';J.

~

CLAY,
CLAY moderate to high plasticity,
brown, no odour or staining
EOH at 8.0 m BGL

8.5
9
9.5
10

Page 1 of 1

produced by ESlog.ESdat.net on 10 Feb 2020

MONITORING WELL CONSTRUCTION LOG - MW10-Q2

/J Lwc
Land & Weter Consulting

SCREEN 16 - 25 mBGL

DRILLING DATE 14/1/2020 to 17/1/2020

DRILL DIAMETER 225mm/152mm

SURFACE Gatic

DRILLING COMPANY Underdale Drillers

CASING DIAMETER 0.05m

COORDINATES E: 275236.84 N: 6137114.90

DRILLER Ray Greenslade

SLOT APERTURE 0.5mm

COORD. SYS. GDA94 Zone 54

SURFACE ELEVATION 8.394 mAHD

DEW Permit 355218

LOGGED BY V. De Chellis

FILL:
Fill: Gravelly SAND, brown/ grey, fine
to
medium grain, gravels up to 5mm,
SAND
no odour or staining
Clayey SAND, brown, medium grain,
no odour or staining
Sandy CLAY, low plasticity, brown,
coarse grain sand, decreasing sand
Sandy with depth, no odours or
content
CLAY
staining

1
2
3

6
7
8
9

Cemented PVC Pre-Collar

4
5

Lithology

Sandy CLAY, moderate plasticity,
coarse grain sand, decreasing clay
content with depth, no odours or
staining
Sandy
CLAY

10
11
12

Bentonite

13
14
15
16

Sandy
Clayey
Clay SAND, brown, coarse grain, no
odours
CLAY, or staining
coarse
grained
sand
Sandy CLAY/CLAY, moderate to high
from
plasticity, no odours or staining. Hard
CLAY
8.5mBGL.
layers throughout this lithology including
some possible calcrete gravels
Sandy CLAY/Clayey SAND, moderate
plasticity clay, brown, fine to coarse
grain sand, no odours or staining

D
F
uu
D

F

D

F

D

F

M

F/S

M/W F/S
W

S

W

S

W

S

W

L

D/M F/H

Comments

PID

Well
Installation
(mBGL)

Consistency

TOTAL DEPTH 25 mBGL

Moisture

CASING 0 - 16 mBGL

CLIENT Environment Protection Authority

Samples

GRAVEL PACK 14.8 - 25 mBGL

DRILLING METHOD Solid / Hollow Flight Auger

Graphic Log

DRILL RIG MK10

PROJECT NAME Woodville South Stage 2

Depth (m)

PROJECT NUMBER GI-04

0

Bitumen at surface.
Limited recovery for sampling
due to potholing

0.5
0.3
0.8
0.9

Water level gauged at
5.674mPBC on 29/01/2020.

2.3
2
0.5
0.5

0.5

0.9

W/D H
D

H

D
F/H
M/W F

0.2

Bands of hard and soft material from
16 m to 23 m BGL.

17

19
20
21

Gravel Pack

18
Sandy
CLAY/Clayey
SAND

M/W F

0.1

22
23
24
25

M/D F/H
Sandy CLAY, moderate to high
plasticity, brown, increasing in firmness
from
24 m BGL, no odours or staining
Sandy
CLAY

D

H

0.1
0.1

EOH at 25 mBGL

26
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MONITORING WELL CONSTRUCTION LOG - MW11-Q2

/J Lwc
Land & Weter Consulting

SCREEN 9.0 - 23 mBGL

DRILLING DATE 4/12/2019 and 16/12/2019

DRILL DIAMETER 225mm / 152mm

SURFACE Gatic

DRILLING COMPANY Underdale Drillers

CASING DIAMETER 0.05m

COORDINATES E: 274976.67 N: 6137091.81

DRILLER Paulie McDonald / David Holme

SLOT APERTURE 0.5mm

COORD. SYS. GDA94 Zone 54

SURFACE ELEVATION 8.145 mAHD

DEW Permit 355220

LOGGED BY V. De Chellis

FILL:
Fill: Gravelly SAND, brown, fine
to
medium grain, gravels up to 5mm,
SAND
no odour or staining
Gravelly SAND, grey, coarse
grain, gravels up to 30mm, no odour
or staining
Clayey SAND, brown, medium grain, no
SAND
odour or staining.

3
4
5
6

Cemented PVC Pre-Collar

1
2

Bentonite

7
8

Lithology

Sandy CLAY, moderate plasticity,
brown, no odour or staining
Sandy
CLAY
CLAY, moderate to high plasticity,
brown,
CLAY no odour or staining
Sandy CLAY/Clayey SAND, low
plasticity clay, brown, fine to coarse
grain sand, no odour or staining

9
10

D
L
uu
D

L/D

D

L/D

D

L/D

D

L/D

W

S

M

F/H

D/M F/H

Comments

PID

Well
Installation
(mBGL)

Consistency

TOTAL DEPTH 23 mBGL

Moisture

CASING 0.0 - 9 mBGL

CLIENT Environment Protection Authority

Samples

GRAVEL PACK 8.3 - 23.0 mBGL

DRILLING METHOD Solid / Hollow Flight Auger

Graphic Log

DRILL RIG MK10

PROJECT NAME Woodville South Stage 2

Depth (m)

PROJECT NUMBER GI-04

0

Bitumen at surface.
Limited recovery for sampling
due to potholing

0.1
0.2
0.2
0.3

Water level gauged at
5.491mPVC on 07/01/2020

0.1
0.3

0

11
12
13

M/W F/S

15
16
17
18
19
20
21
22
23

Gravel Pack

14
Sandy
CLAY

M/W F/H

Firm/Hard Layer from 16 m BGL to
16.5 m BGL
Gravel layer from 18 m BGL to
18.5 m BGL.
M/W F/H
Hard bands interbedded with soft bands
from 19 m BGL to 20 m BGL.
Increasing in firmness from 20 m BGL
to 21.5 m BGL.
CLAY, moderate to high plasticity, brown
with slight grey/red mottling, some
CLAY nodules present, no odour or
calcrete
staining

D

H

0

EOH at 23 mBGL

24
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MONITORING WELL CONSTRUCTION LOG - MW12-Q2

/J Lwc
Land & Weter Consulting

SCREEN 10.0 - 22.0 mBGL

DRILLING DATE 16/12/2019 to 19/12/2019

DRILL DIAMETER 225mm/152mm

SURFACE Gatic

DRILLING COMPANY Underdale Drillers

CASING DIAMETER 0.05m

COORDINATES E: 274822.36 N: 6137213.17

DRILLER Ray Greenslade

SLOT APERTURE 0.5mm

COORD. SYS. GDA94 / Zone 54

SURFACE ELEVATION 7.276 mAHD

DEW Permit 355222

LOGGED BY V. De Chellis

FILL: Gravelly SAND, brown, fine
SAND
to medium grain, gravels up to 5mm,
no odour or staining
Silty Sandy CLAY, moderate
plasticity,
Clayey brown, no odour or staining
Clayey
SAND SAND, brown, medium to
coarse grain, no odour or staining
Sandy CLAY, low plasticity, brown, no
odour or staining
Sandy
CLAY

3
4
5
6

Cemented PVC Pre-Collar

1
2

Sandy
CLAY

Bentonite

9

CLAY, medium to high plasticity, brown,
no odour or staining.
CLAY
Sandy CLAY/ Clayey SAND, moderate
plasticity, brown, fine to coarse grain
sand, no odours or staining

10
11

D
D
uu
D

D

D

F

D

F

M/W S/F

Sandy CLAY, moderate plasticity,
brown, no odour or staining

7
8

Lithology

W

S/F

D/M H

W

F/S

W

F

Comments

PID

Well
Installation
(mBGL)

Consistency

TOTAL DEPTH 22 mBGL

Moisture

CASING 0.0-10.0 mBGL

CLIENT Environment Protection Authority

Samples

GRAVEL PACK 9.4-22.0 mBGL

DRILLING METHOD Solid / Hollow Flight Auger

Graphic Log

DRILL RIG MK10

PROJECT NAME Woodville South Stage 2

Depth (m)

PROJECT NUMBER GI-04

0

Limited recovery for sampling
due to potholing

0.2
0
0.1

Water level gauged at
4.703mPVC on 07/01/2020

0.6

0.2
0

12
13

15
16
17

Gravel Pack

14
Sandy
CLAY,
Clayey
Series
SAND of hard, thin bands inter bedded
with soft bands from 15.8 m BGL to
16 m BGL

18
19
20
21
22

Increasing in firmness from 19.2 m BGL
to 20.8 m BGL
Clay, moderate to high plasticity, brown
with slight grey/red mottling, some
concrete
nodules present, no odours or
CLAY
staining

D/M F/H

0

EOH at 22 mBGL

23
24
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APPENDIX E
CALIBRATION CERTIFICATES

EPA | June 2020
EPA Assessment Area – Port Road, Woodville, South Australia

2112119

Oil / Water Interface Meter
Instrument
Serial No.

Geotech Interface Meter (60M)
3894

Item

Test
Compartment
Capacity

Battery

Pass
✓

✓

Connectors

Condition

✓

Tape Check
Connectors

Cleaned
Checked for cuts

✓

Instrument Test

At surface level

✓

✓

✓
✓

I

I

Certificate of Calibrati , n
ent has been cleaned and tested .

Calibration date:

Air-Met Scientific Pty Ltd
1300 137 067
Comments

✓

Cleaned/Decon .
Operation

Probe

air met

2/12/2019

9.0V

16/ 12119

Oil / Water Interface Meter
Instrument
Serial No.

Item
Battery

Geotech Interface Meter (60m)

3957

Air-Met Scientific Pty Ltd
1300 137 067

Test
Compartment
Capacity

Pass

Comments

✓

✓

Cleaned/Decon .
Operation

✓

Connectors

Condition

✓

Tape Check
Connectors

Cleaned
Checked for cuts

✓

Instrument Test

At surface level

✓

Probe

air met

✓

✓

Certificate of Calibra ibn
ent has been cleaned and tested .

Calibration date:

16-Dec-19

Next calibration due:

14-Feb-20

9.5V

6/ 1/20

Oil / Water Interface Meter
Instrument
Serial No.

Item
Battery

Test
Compartment
Capacity

Air-Met Scientific Pty Ltd
1300137067
Comments

Pass
✓
✓

Cleaned/Decon .
Operation

✓

Connectors

Condition

✓

Tape Check

Cleaned
Checked for cuts

✓

At surface level

✓

Probe

air met

Interface Meter (60M)
312446

8.8V

✓

✓

Instrument Test

✓

Certificate of Calibration
This is to certify that the above instrumen has been cleaned and tested .

-----"---"-'-++---1-➔(

_C_a_11_·b_i_a_te_d_b_,,_._·
Calibration date:
Next calibration due:

_____

/2020
6/03/2020

James Draper

24/01/2020

Oil / Water Interface Meter
Instrument
Serial No.

Item
Batterv

Test
Compartment
Capacity

Air-Met Scientific Pty Ltd
1300 137 067

Pass

Comments

✓
✓

Cleaned/Decon.
Operation

✓

Connectors

Condit ion

✓

Tape Check
Connectors

Cleaned
Checked for cuts

✓

Instrument Test

At surface level

✓

Probe

airmet

Geotech Interface Meter (60M)
4497

9.2V

✓

✓
✓

Certificate of Calibration
This is to cert ify that the above instrument has been cleaned and tested .

Calibrated by:
Calibration date:

..7

~
24/01/2020

Giovanni Pambuan

.......__
PID Calibration Certificate
Instrument
Serial No.

a........

airmet

PhoCheck Tiger
T-105434

Air-Met Scientific Pty Ltd
1300 137 067
Item
Battery

Switch/keypad
Displav

Grill Filter
Pump

PCB
Connectors
Sensor
Alarms
Software
Data logger
Download
Other tests:

Pass

Test
Charge Condition
Fuses
Capacity
Recharge OK?
Operation
Intensity
Operation
I (segments)
Condition
Seal
Operation
Filter
Flow
Valves Diaphragm
Condition
Condition
PIO

Comments

✓
✓
✓
✓
✓
✓
✓
✓

✓
✓
✓
✓
✓
✓
✓

Beeper
Settings
Version
Operation
Operation

✓

10.6 ev

✓

Low
50ppm

✓

IHiah
I1ooppm

ITWA

ISTEL

I

I

✓
✓
✓

Certificate of Calibration
This is to certify that the above instrument has been calibrated to the following specifications :
Diffusion mode

Aspirated mode

Sensor

Serial no

PIO Lam

Calibration date:

ation gas and Certified
ntration
m lsobut lene NIST

2/12/2019

Gas bottle
No
998199

Instrument Reading
100.7

m

'

PIO Calibration Certificate
Instrument
Serial No.

a.......

air met

PhoCheck Tiger
T-105897

Air-Met Scientific Pty Ltd

1300 137 067
Item
Battery

Switch/keypad
Display

Grill Filter

Pump

PCB
Connectors
Sensor
Alarms
Software
Data logger
Download
Other tests :

Test
Charge Condition
Fuses
Capacity
Recharge OK?
Operation
Intensity
Operation
(segments)
Condition
Seal
Operation
Filter
Flow
Valves, Diaphragm
Condition
Condition
PIO

Beeper
Settings
Version
Operation
Operation

Comments

Pass
✓
✓
✓

✓
✓
✓
✓
✓
✓
✓
✓

✓
✓
✓
✓
✓

10.6 ev

✓

Low
50ppm

✓

IHiah
l 1ooppm

ITWA

ISTEL

I

I

✓
✓
✓

Certificate of Calibration
This is to certify that the above instrument has been calibrated to the following specifications :
Diffusion mode

Aspirated mode

Sensor

Serial no

Certified
NIST

PIO Lam

Calibration date:

13-Dec-19

Gas bottle No

998199

Instrument Reading
100.2

m

'

a......._

PID Calibration Certificate
Instrument
Serial No.

air met

PhoCheck Tiger
T-113974

Air-Met Scientific Pty Ltd

1300 137 067
Item
Battery

Switch/keypad
~

y

Grill Filter
Pump

PCB
Connectors
Sensor
Alarms
Software
Data logger
Download
Other tests:

Test
Charge Condition
Fuses
Capacity
Recharge OK?
Operation
Intensity
Operation
I(segments)
Condition
Seal
Operation
Filter
Flow
Valves , Diaphragm
Condition
Condition
PIO

Pass

Comments

✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓
✓

✓
✓
✓

Beeper
Settings
Version
Operation
Operation

✓

10.6 ev

✓

Low
50ppm

✓

IHi~h
l100ppm

ITWA
I

ISTEL
I

✓
✓
✓

Certificate of Calibration
This is to certify that the above instrument has been calibrated to the following specifications :
Diffusion mode

Aspirated mode

Sensor

Serial no

Certified

PIO Lam

Calibration date:

13/01/2020

Next calibration due:

13/04/2020

Gas bottle
No
998199

Instrument Reading

100.6

m

Stericup® Quick Release
Catalogue Number:

S2HVU01 RE

Membrane Type:

Ourapore® (PVOF)

Pore Size Rating :

0.45µm

Lot Number :

MP185101G2

Sterilization Date :

DEC 2018

Expiry Date:

DEC 2021

Good Manufacturing Practice
This product was manufactured fn a Facility that
meets i=DA Device Good Manufacturing Pract ice
Standards under the Qua lity Sys tem Regulation and
ISO 13485 Standard for Medical Device production.

Quality Assurance Lot
Release Criteria

Quality Assurance Audit
Criteria

This manufacturing lot was sampled. tested and
released by Quality Assurance to the following
specification:

This product was designed and manufactured lo
meet the following characteristics that are
confirmed by testing on an audit basis.

Integrity
Each lot is air tested for reverse burst at 30° water
during the manufacturing process to ensure both
membrane and housing integrity .

Filter Flow Rate
Samples exh ibit an initial flow time of not more
than 40 seconds to filler 500ml of water at 25"Hg
vacuum

Bacterial Endotoxins
An aqueous extraction from the unit contains less
than or equal to 20 EU/Unit as determined using
the Limulus Amebocyte Lysate (LAL) Test

Sterilization Validation
Gamma lrradiali::in dose is ccnfirmed on a
quarterly basis according to AAMI practices and
recommendat ions.

Sterility
ISO®9001 :2015 Quality Standard
This product was manufactured in Facility whose
Quality Management System is approved by an
accredited registerin9 body to the appropriate ISO
9001 :2008 Quality Systems Standard.

This prod uct h!!S been steri lized by GAMMA
irradiation in a validated sterilization cyc le and
meets an established dose as per AAMI validation
guidelines.

Thomas Brackett

Membrane Bubble Point
Component Materials Tox icity
Membranes were tested and meet the criteria for the
current USP Class VI Biological Test for Plastics.
Fluid path component materials were tested and
determi ned to be non-cytotoxic in accord ance wilt,
the current USP
Stericup, Durapore and Mfllipore are registered
trademarks of Merck KGaA
ISO is a registe red trademar1<of the Internationa l
Organization for Standardization .
20264233 Rev: 1 .0

Samples were 'tested according to an established
procedure to determine the water bubble point of
this product
Minimum observed water bubble point is 22 psi

Quality Manager

Stericup® Quick Release

Quality Assurance Lot
Release Criteria

Quality Assurance Audit
Criteria

This manufacturing lot was sampled, tested and
released by Quality Assurance to the. following
specification:

This product was designed and manufactured to
meet the following characteristics that are
confirmed by testing on an audit basis .

Catalogue Number:

S2HVU01RE

Membrane Type:

Durapore® (PVDF)

Pore Size Rating :

0.45µm

Lot Number:

MP191804G2

Integrity

Sterilization Date :
Exp iry Date:

APR 2019

Each lot is air tested for reverse burst at 30" water
dunng the manufacturln.9 process to ensure both
membrane and housing integrity.

APR 2022

Good Manufacturing Practice
This product was manufactured in a Facility that
meets FDA Device Good Manufacturing Practice
Standards under the Quality System Regulation and
ISO 13485 Standard for Medica l Device production .

Filter Flow Rate
Samples exhibit an initial flow time of not more
than 40 seconds to filter 500ml of waler at 25"Hg
vacuum

Bacteria l Endotoxins
An aqueo us extraction from U,e unit contains less
than or equal to 20 EU/Unit as determined using
the Umulus Amebocyte lysate (LAL) Test

Sterilization Validation
Gamma lrradia~on dose is confirmed on a
quarterly basis according to MMI practices and
recommendations.

Sterility
ISO®9001 :2015 Qua lity Standard
This product was manufactured in Faci lity whose
Quality Management System is approved by an
accredited regis tering body to the appropriate ISO
9001 :2008 Quality Systems Standard.

Th is product has been ster]lized by GAMMA
irradiation in a validated sterilization cycle and
meets an established dose as per MMI validation
guidelines .

Membrane Bubble Point
Component Materials Toxicity
Membranes were tested and meet the criteria for the
current USP Class VI BiologicalT est for Plastics.
Fluid path component materials were tested and
dete rmined lo be non-cytotoxic in accordance with
the current USP
Stericup , Durapore and Mill ipore are registered
trademarks of Merck KGaA
ISO is a registered trademark Of the Jnternational
Organfzation for Standardization .
20264233 Rev: 1 .0

Samples were tested according to an established
procedure to determine the water bubble point of
this product
Minimum observed water bubble point is 22 psi

Thomas Brackett
Quality Manager

Multi Parameter Water Meter
Instrument
Serial No.

Item
Batterv

Switch/keypad
Display

Grill Filter
PCB
Connectors
Sensor

Alarms
Software
Data logger
Download
Other tests:

air met

YSI Quatro Pro Plus
11C100758

Test
CharQe Condition
Fuses
Capacity

Air-Met Scientific Pty Ltd
1300 137 067
Comments

Pass
✓
✓

✓
✓

Operat ion
Intensity
Operation
(segments)
Condition
Seal
Condition
Condition
1. pH
2. mV
3. EC
4 . D.O
5. Temp

✓

✓
✓
✓
✓
✓

✓
✓
✓

✓
✓

Beeper
Settings
Version
Operation
Operation

Certificate of Calibration
This is to certify that the above instrument has been calibrated to the following specifications:

Sensor

Serial no

Standard Solutions

1. pH 7.00
2. pH 4 .00
3. mV
4. EC
6 . D.O
7. Temp

Calibrated by:

I
I
I

1/
(o/'f,
V

Cahbrat,on date.

pH 7.00
PH 4 .00
231mV
2.76 ms
0 oom
22 .8

V

Certified

Solution Bottle
Number
330737
330734
333082/329762
329027
123302
MultiThem

James Draper
13-Dec-19

Instrument Reading

pH 7.00
pH 4 .00
231mV
2.76mS
0oom
22 .8

Multi Parameter Water Meter
Instrument
Serial No.

Item
Battery

Switch/keypad
Display

Grill Filter
PCB
Connectors
Sensor

Alarms
Software
Data logger
Download
Other tests:

air met

YSI Quatro Pro Plus
18D102941

Test
Charge Condition
Fuses
Capacity

Air-Met Scientific Pty Ltd
1300137067
Pass

Comments

✓
✓
✓
✓

Operation
Intensity
Operation
(segments)
Condition
Seal
Condition
Condition
1. pH
2. mV
3. EC
4. 0 .0
5. Temp

✓
✓
✓
✓
✓

✓
✓
✓
✓

✓
✓

Beeper
Settings
Version
Operation
Operation

Certificate of Calibration
This is to certify that the above instrument has been calibrated to the following specifications :

Sensor

Serial no

1. 0 .0
2. Conductivitv
3. pH7
4 . pH4
5. ORP mV
7. Temp °C

Calibrated by:

Standard Solutions

.
i

I

r,

I

I

0 ppm
2760uS
pH 7.00
pH 4 .00
231mV
28.4

<IT);I I

Certified

Solution Bottle
Number
123302
329027
330737
330734
333082/329762
Multimeter

James Draper

Caltbrat,on date:

18-Dec -19

Next calibration due:

15-Jun-20

Instrument Reading

0 oom
2760uS
pH 7.01
pH 4 .00
231mV
28.4

Multi Parameter Water Meter
Instrument
Serial No.

Item
Battery

Switch/keypad
Display

Grill Filter
PCB
Connectors
Sensor

Alarms
Software
Data loqger
Download
Other tests:

air met

YSI Quatro Pro Plus

12C101136

Air-Met Scientific Pty Ltd
1300137067

Test
Charge Condition
Fuses
Capacity

Pass

Comments

✓
✓
✓
✓

Operation
Intensity
Operation
(segments)
Condition
Seal
Condition
Condition
1. pH
2. mV
3. EC
4. D.O
5. Temp

✓
✓
✓
✓

✓
✓
✓

✓
✓

✓
✓

Beeper
Settings
Version
Operation
Operation

Certificate of Calibration
This is to certify that the above instrument has been calibrated to the following specifications :
Diffusion mode

Aspirated mode

Sensor

Serial no

Standard Solutions

1. pH 7.00
2. pH 4.00
3. mV
4 . EC
6. D.O
7. Temp

Calibrated by:
Calibration date:

pH 7.00
pH 4 .00
231mV
2.760 ms
0 ppm
21.5

\JUi I
I

I

Certified Solution Bottle
Number
330737
330734
333082/329762
329027
123302
MultiTherm
James Draper

6/01/2020

Instrument Reading

pH 7.00
pH 4 .00
231 mV
2.760 ms
0.0ppm
21 .5

Multi Parameter Water Meter
Instrument
Serial No.

Item
Battery

Switch/keypad
Display

Grill Filter
PCB
Connectors
Sensor

Alarms
Software
Data logger
Download
other tests:

air met

YSI Quatro Pro Plus
09K101341

Test
Charge Condition
Fuses
Capacity

Operation
Intensity
Operation
(segments)
Condition
Seal
Condition
Condition
1. pH
2. mV
3. EC
4 . 0.0
5. Temp

Air-Met Scientific Pty Ltd
1300137067
Comments

Pass
✓
✓
✓

✓
✓

✓
✓

✓

✓
✓

✓
✓
✓

✓
✓

Beeper
Settings
Version
Operation
Operation

Certificate of Calibration
This is to certify that the above instrument has been calibrated to the following specifications :

Sensor

Serial no

pH 7.00
pH 4.00
231mV
2760 us
0 ppm
22

1. pH 7.00
2. pH 4.00
3. mV
4. EC
6. 0 .0
7. Temp

~-~

Calibrated bv:
Calibration date:

Standard Solutions

./

U/
16-Jan-20

Certified Solution Bottle
Number
330737
330734
333082/329762
329027
123302
MultiThem
Giovanni Pambuan

Instrument Reading

pH 6.99
pH 3.99
227 mV
2760 us
0 ppm
23

Multi Parameter Water Meter
Instrument
Serial No.

Item
Battery

Switch/keypad
Display

Grill Filter
PCB
Connectors
Sensor

Alarms
Software
Data logger
Download
Other tests:

air met

YSI Quatro Pro Plus
11C100760

Test
Charge Condition
Fuses
Capacity

Operation
Intensity
Operation
(segments)
Condition
Seal
Condition
Condition
1. pH
2. mV
3. EC
4. 0.0
5. Temp

Air-Met Scientific Pty Ltd
1300137067
Pass

Comments

✓

✓
✓
✓

✓
✓
✓
✓

✓
✓
✓

✓
✓
✓

✓

Beeper
Settings
Version
Operation
Operation

Certificate of Calibration
This is to certify that the above instrument has been calibrated to the following specifications :

Sensor

Serial no

1. 0 .0
2. Conductivity
3. pH?
4. PH4
5. ORP mV
7. Temp °C

Standard Solutions
O ppm
2760uS
PH 7.00
pH 4.00
231 mV
25 .5

Calibration date:

24-Jan-20

Next calibration due:

22-Jul-20

Certified Solution Bottle
Number
123302
329027
330737
330734
333082/329762
MultiMeter

Instrument Reading

0 oom
2760uS
pH 7.00
pH 4.00
227 mV
22.8

