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j Purpose and Application

1.1 Purpose

The purpose of the Walloons Groundwater Monitoring Plan is to document the actions that
Origin Energy will undertake to satisfy the groundwater monitoring requirements described
in the Walloons environmental authority (PEN100067807), Schedule C - Water Management.

1.2 Application

This plan applies to all Origin and contractor personnel accountable for Environmentally
Relevant Activities (ERA) described in Schedule 5, No. 6 and No 8 of the Environmental
Protection Regulation (2008), on Petroleum Tenures ATP692, ATP702, PL215, PL216, PL225
and PL226.

Printed copies are not controlled unless issued under a transmittal.
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2.4 Site/Project Supervisor

The site/project supervisor/s shall:

Establish, implement, maintain, document and review this plan with respect
to his/her site/project;

Communicate the expectations of this plan to relevant personnel and ensure
that they conform to the requirements of this plan;

Provide sufficient training, support and resources for the relevant personnel
to competently carry out their designated task/s; and

Manage any environmental harm in accordance with EA PEN100067807 and
ORG-HSE-DVE-006.

2.2 BU Environment Manager/Supervisor

The Business Unit Environment Manager shall:

Communicate cancellation, suspension and/or amendment of environmental
authority PEN100067807 to the site/project supervisor;

Provide technical advice and assistance to site/project supervisor/s for
collection and analysis of sample data;

Act as the single point of contact for communication between the
site/project and Department of Environment and Resource Management
(DERM); and

Submit monitoring data, analysis and assessment to DERM in accordance with
reporting requirements.

2.3 Personnel Conducting Activities

Personnel conducting activities described in the Walloons Sampling Plan Shall:

Ensure that they adhere to the requirements of this plan;
Participate in any necessary training;
Complete and submit all documentation required by this plan; and

Report environmental harm in accordance with ORG-HSE-DVE-006.

Printed copies are not controlled unless issued under a transmittal.
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% Requirements

3.1 General Requirements

3.1.1 HSE

Personnel conducting environmental monitoring activities described in the Walloons
Groundwater Monitoring Plan shall undertake Origin Energy’s Health Safety and

Environment (HSE) modules 0, 1 and site induction.
A record of HSE training and competency shall be kept by Origin Energy’s Organisational

Capability Group.

3.1.2 Activities Overview
Origin Energy have provided for monitoring of groundwater quality and level to detect

significant changes due to the impacts of environmentally relevant activities.

Table 3.1 Groundwater Compliance Monitoring EA PEN100070307

EA Condition Operational Asset/s Monitoring Activity Frequency
C - Water Monitoring Bores Benchmark Water Quality | Biannually
Piezometers Seepage Detection Biannually

3.1.3 Groundwater Monitoring Network
Origin Energy’s groundwater monitoring network has been designed and installed for ponds
containing saline water and includes a number of monitoring sites to: detect seepage from

saline ponds; and determine background water quality near to saline ponds.

Table 3.2 Groundwater Monitoring Network - Sample Locations

Area Operational Asset/s Sample ID | Detection Area | Detection Purpose
Pond D 4*Monitoring Bores T-MB40 - 43 | Shallow Aquifer | Groundwater Quality
Stanbroke 4*Monitoring Bores T-MB36 - 39 | Shallow Aquifer | Groundwater Quality
Pond B 4*Monitoring Bores T-MB32 - 35 | Shallow Aquifer | Groundwater Quality
Pond B 11*Piezometers T-MB21 - 31 | Pond Wall Seepage Detection
Pond A 11*Piezometers T-MBO1 - 11 | Pond Wall Seepage Detection

3.2 Sampling

3.2.1 Equipment
All instruments, equipment and measuring devices used for monitoring activities shall be

calibrated, appropriately operated and maintained.

Printed copies are not controlled unless issued under a transmittal.
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3.2.2 Methodology
Groundwater monitoring activities identified in Table 3.1 shall comply with the latest
edition of the DERM’s ‘Water Quality Sampling Manual’.

3.2.3 Analysis
All analyses and tests shall be carried out by a laboratory that has National Association of
Testing Authorities (NATA) certification for the parameters identified in Table 3.5.

Where a test result of “no result” or “laboratory error” are recorded, a supplementary
sample shall be collected, where possible prior to the next regulatory scheduled test. The
supplementary sample shall be conducted and tested as soon as possible after notification

of the original test result.

3.2.3.1 Field Analysis Parameters
Table 3.3 Analysis Parameters - Field

Matrix | Grouping Equipment Parameter | Unit
Water | Physio- Dip Meter Level mm
shemical I o6 Probe pH pH

TDS/EC mg/L

3.2.3.2 Laboratory Analysis Parameters
Table 3.4 Analysis Parameters - Laboratory

Matrix | Grouping Sample Container (Preservative) Parameter | Unit

Water | Inorganic | Teflon lined HDPE sample container (pH<2 HNOs) Std Metals | mg/L

Major lons | mg/L
2* Teflon Lined Purge and Trap VOA Vials (pH<2 HCl) | TPH mg/L

3.3 Documentation
Activity checklists, chain of custody forms and laboratory results from all groundwater
monitoring activities identified in Table 3.1 shall be recorded, compiled and kept on-site

for a minimum of five years.

3.3.1 Locations
Universal Transverse Mercator (UTM) coordinates for each sample ID are attached to the

Walloons Groundwater Monitoring Plan as Appendix A.

Printed copies are not controlled unless issued under a transmittal.
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3.3.2 Checklists
A QLD C5G sampling checklist (Appendix B) shall be completed for each groundwater

monitoring activity.

3.3.3 Laboratory Results
Chain of Custody (COC) forms and laboratory results shall be sourced from the analysing

laboratory.

3.4 Assessment

3.4.1 General

Analyses and test results shall be reviewed as soon as practicable after receipt of results,
to identify release of contaminants not in accordance with PEN100067807 schedule of

conditions, evidence of environmental harm and/or exceedence of trigger values.

3.4.2 Trigger Values
Table 3.5 Trigger Values - Background Water Quality

Parameter Trigger Value Immediate Action

Water Level > 10% mid-long term increase Manage in accordance with
pH ORG-HSE-DVE-006

Electrical Conductivity

Sodium Adsorption Ratio

Table 3.6 Trigger Values - Seepage Detection

Parameter Trigger Value Immediate Action

Water Level >0mm Manage in accordance with
ORG-HSE-DVE-006

3.5 Reporting
3.5.1 Environmental Harm

Actual and potential environmental harm shall be managed as an environmental incident,
in accordance with ORG-HSE-DVE-006.

All identified instances of material or significant environmental harm shall be reported to

the Department of Environment and Resource Management as soon as practicable.

Printed copies are not controlled unless issued under a transmittal.
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3.5.2 Regulatory Non Compliance

Actual and potential breaches of PEN100067807 shall be managed as a regulatory non-
compliance incident, in accordance with ORG-HSE-DVE-006.

All identified instances of regulatory non compliance shall be reported to the Department

of Environment and Resource Management as soon as practicable.
3.5.3 Release of Contaminants

All identified instances of release of contaminants to water, greater than two hundred
litres to land or not in accordance with PEN100067807 schedule of conditions shall be
reported to the Department of Environment and Resource Management as soon as

practicable.
3.5.4 Annual Monitoring Report

An Annual Groundwater Monitoring Report shall be prepared each year for submission with

the annual return for environmental authority PEN10067807.
The Annual Groundwater Monitoring Report shall include:
*  Asummary of the previous twelve months monitoring results obtained from

the Walloons groundwater monitoring program;

= An evaluation/explanation of the data collated from the Walloons
groundwater monitoring program;

= A summary of any incidents, releases, and/or equipment failures related to
the Walloons groundwater monitoring program; and

=  Anoutline of actions taken or proposed to minimise the environmental risk
from any deficiency identified in or by the Walloons groundwater monitoring
program.

3.6 Competence
Competency shall be assessed and signed off by the Business Unit Environment Manager,
Field Environmental Supervisor or delegate. A record of competent personnel for each

activity shall be kept on-site.

3.6.1 Sampling
Personnel conducting monitoring activities described in Table 3.1 shall demonstrate the
skill and knowledge required to carry out the task to a standard necessary for the reliance

upon collected data or protection of the environment.

Printed copies are not controlled unless issued under a transmittal.
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3.6.2 Assessment

All determinations of groundwater quality and the evaluation of data for the purposes of
the annual monitoring report shall be performed by a person possessing appropriate

experience and qualifications to perform the required determinations.

Printed copies are not controlled unless issued under a transmittal.
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4. Compliance and Assurance

Table 4.1 Methods of monitoring compliance with this procedure

Compliance monitoring method Performed by Frequency
HSE Audit Function 2 yearly
Environment
Manager

Origin requires all applicable personnel to comply with this plan. Compliance with this plan
will be periodically monitored by the site/project supervisor or delegate and will be
included in the scope of relevant audits/reviews.

Printed copies are not controlled unless issued under a transmittal.
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Definitions of terms used in this directive:

Term Definition
COoC Chain of Custody
DERM Department of Environment and Resource Management
ERA Environmentally Relevant Activities
HDPE High Density Polyethylene
HSE Health Safety and Environment

Ma_terial Harm

As per Environmental Protection Act (1994)

NATA

National Association of Testing Authorities

Serious Harm

As per Environmental Protection Act (1994)

UT™m Universal Transverse Mercator
VOA Volatile Organic Analysis
[_ Printed copies are not controlled unless issued under a transmittal.
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APPENDIX A
WALLOONS GROUNDWATER SAMPLE LOCATIONS
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Walloons Groundwater Sample Locations - Background Water Quality
Area Operational Asset Sample ID UTM Coordinates
Pond D Monitoring Bore T-MB40 235416.0 7025459.0
T-MB41 235993.0 7025354.0
T-MB42 235715.0 7024272.0
T-MB43 235316.0 7024520.0
Stanbroke T-MB36 237062.0 7028947.0
T-MB37 237356.0 7028862.0
T-MB38 237284.0 7029020.0
T-MB39 237123.0 7029087.0
Pond B T-MB32 236396.0 7021921.0
T-MB33 236396.0 7024422.0
T-MB34 238762.0 7021161.0
T-MB35 239311.0 7021047.0
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Walloons Groundwater Sample Locations - Seepage Detection

Area Operational Asset Sample ID UTM Coordinates
Pond A Piezometer T-MBO1 237124.0 7021095.0
T-MBO2 237240.0 7021068.0
T-MBO3 237380.0 7020968.0
T-MBO4 237526.0 7020828.0
T-MBO5 237525.0 7020600.0
T-MBO6 237021.0 7020269.0
T-MBO7 237027.0 7020920.0
T-MBO8 237973.0 7020724.0
T-MB09 237848.0 7020587.0
T-MB10 237402.0 7020445.0
T-MB11 237213.0 7020283.0
Pond B T-MB21 239354.0 7021439.0
T-MB22 238649.0 7021710.0
T-MB23 238647.0 7021713.0
T-MB24 238866.0 7021877.0
T-MB25 238871.0 7021877.0
T-MB26 239124.0 7021832.0
T-MB27 239126.0 7021832.0
T-MB28 239392.0 7021782.0
T-MB29 239392.0 7021782.0
T-MB30 239379.0 7021554.0
T-MB31 239377.0 7021544.0
Printed copies are not controlled unless issued under a transmittal. —|
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APPENDIX B
QLD CSG SAMPLING CHECKLIST
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Queensland Environmental Sampling Checklist
Monitoring Activity

Sample Method:
Date/Time:

Area

Site:
Asset:

Field Analysis

Equipment:

Calibration date:

Person Analysing Samples:
Sample ID/s:

Parameters:

Laboratory Analysis

Laboratory:

Person Collecting Samples:
COC Number:

Sample ID/s:

Parameters:

Results sent to:

Sign Off

Sampling Activity Complete: Y/N
Notified Environment Group: Y/N
Name:

Signature:

Printed copies are not controlled unless issued under a transmittal.

Q-4000-95-TR-0002 Rev 0 Page 17 of 19




Walloons Groundwater Monitoring Plan
Monitoring Program

origin

Field Results

Sample ID | 1. pH 2. EC 3. Depth | 4. 5. 6. 7
Sample ID | 1. pH 2.EC 3. Depth | 4. 5. 6. 7.
Sample ID | 1. pH 2..EC 3. Depth 4, 9; 6. 7.
Sample ID | 1. pH 2, EC 3. Depth 4, 5. 6. 7.

Printed copies are not controlled unless issued under a transmittal. J
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APPENDIX C
WALLOONS GROUNDWATER MAPS
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