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Groundwater levels measured at monitoring locations in
Table 4-5 exceed the following year-on-year variation
values for any particular quarterly monitoring event?

e WGP MB1-D: 0.18m
e WGP MB1-52:0.17m
. ES MB1-S:0.11m

Surface water levels measured at ES 1 exceed a year-on-
year variation value of 0.15m, as applied to the
established baseline range, for any particular quarterly
monitoring event.

Threshold Criteria

Groundwater levels measured at monitoring locations in
Table 4-5 exceed the following year-on-year variation
values, as applied to the established baseline range, for
two consecutive quarterly monitoring events and is likely
to be project attributable:

e WGP MB1-D: 0.18m
e WGP MB1-52: 0.17m
e ESMBI1-S:0.11m

Surface water levels at ES 1 exceed a year-on-year®
variation value of 0.15m, as applied to the established
baseline range, for two consecutive quarterly monitoring
events and is likely to be project attributable.

Trigger Criteria

Changes to groundwater and surface water quality at
defined monitoring locations (Table 4-5) attributable to
the Proposal exceed historical averages.

Threshold Criteria
Changes to groundwater and surface water quality at
defined monitoring locations (Table 4-5) attributable to

the Proposal exceed historical averages over two
consecutive monitoring events

Undertake a thorough investigation to determine whether the changes observed are
project attributable. Assessment to include comparison to data from the baseline
period and other relevant sites, investigation of other non-WGP2 groundwater
abstraction in the area, as well as regional groundwater patterns, both year-on-year
and long-term;

Re-examine monitoring results (QA/QC) to validate data. Re-monitor or undertake
additional monitoring if required to determine likely causes of exceedances;

Following investigation, document the most probable cause(s) for the observed
exceedance;

If the exceedance is likely to be project attributable, implement additional adaptive
management response measures, as deemed appropriate, including additional
monitoring. Re-assess monitoring results at next quarterly monitoring event to
determine whether the threshold criteria may have been met;

If the exceedance is unlikely to be project attributable, document justification and
continue normal monitoring frequency to assess for any potential future exceedances.

Threshold Contingency Actions

Initiate implementation of contingency measures including:

Re-examine monitoring results (QA/QC) to validate data. Re-monitor if required’;

Ground truth the monitoring results to validate findings of the assessment and identify
any further causes of the exceedance. Where cause is identified during ground truthing
and can be rectified, undertake action immediately. For actions which require alternate
resources, schedule works to be undertaken as soon as possible;

Cross reference groundwater monitoring results with most recent vegetation/surface
water surveys to determine whether an impact can be identified;

Where the threshold exceedance was not caused by construction or operation, resume

standard monitoring frequency;

Where the threshold exceedance can be attributed to the Proposal activities:

o) Implement adaptive management response (modified abstraction) management
guidance within Section 5.0. This may include a reduction in abstraction volumes
or sourcing water from other sources.

o  Once management actions have been completed, extend the monitoring program
to include an additional recharge event to determine if groundwater quality and
level values recover.

o  Continue to implement actions to remediate the exceedance until approval to
cease has been given by the relevant regulator.

Table 4-2 Key Performance Environmental Criteria (Outcome Based)
EPA Objective To maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are protected
Phase Environmental Criteria Response Actions Monitoring Reporting
Construction Trigger Criteria Trigger Contingency Actions Refer to Ministerial Conditions Annual
and Operation Table 4-5 Compliance Assessment Report

(CAR)Reporting any exceedance of
threshold criteria and contingency
actions that have been
implemented due to the
exceedance of threshold criteria
within 48 hours.

3 Year-on-year variations refer to a comparison of the same quarter over two consecutive years. Variation values presented are based on systematic analysis of data from the monitoring of Ejarno Spring groundwater bores by an experienced, subject matter expert,
including comparison with other Perth Basin reference sites and baseline data. Revised trigger levels are based on recommendations made by GEMEC Environmental Consultants per ‘Report on Standing Water Level Trigger and Threshold Level Revision — Ejarno Spring,

(GEMEC, 2022)".
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4.2 Monitoring

To clearly understand if the environmental criteria have been met or exceeded, MEPAU has
(and will continue) to monitor ground and surface waters adjacent to the WGP. Specifically, the
monitoring program will be used to:

e Establish historic groundwater levels and groundwater quality within proximity of Ejarno
Spring (a GDE);

e Establish historic surface water quality within Ejarno Spring;
e Establish the floristic diversity and vegetation quality of Ejarno Spring; and

o Verify groundwater level and water quality trends during construction and operations do
not significantly affect baseline levels.

4.2.1 Establish Historic Groundwater Level and Groundwater Quality

MEPAU maintains a Perth Basin Surveillance Sampling Program [PB-HSE-PRO-119], developed
based on historical gas field results and legislative sampling requirements. Groundwater
sampling is conducted in accordance with the requirements of AS/NZS 5667.11:1998 Water
Quality — Sampling - Guidance on Sampling of Groundwaters. Specifically, the Perth Basin
Surveillance Sampling Program includes the:

e Location of groundwater sampling bores; and
¢ Frequency and monitoring parameters at these locations.

Since the previous revision of this Water Management Plan, the groundwater monitoring
program has been expanded to include a number of Superficial and Yarragadee aquifer
monitoring bores located within the WGP, and between the WGP and Ejarno Spring. Although
the Waitsia-02 AB shall no longer be actively used for monitoring potential impacts to Ejarno
Spring (Section 3.4.1.5), this bore location has provided a suitable historic reference point to
support the establishment of groundwater level and quality baseline data and shall continue to
be monitored per the Perth Basin Surveillance Sampling Program (but not under this Water
Management Plan).

Table 4-3 summarises the monitoring parameters for sites that have been used to inform
baseline levels.

Table 4-3 Baseline Groundwater Monitoring
Infrastructure Frequency Number of Years Monitoring Parameters
Waitsia-02 AB Biannually e 2015 e TRH
e 2016 e BTEXN compounds
e pH

e Standing water level (SWL)
e Electrical conductivity

e Total Dissolved Solids
(TDS)

e Dissolved Metals

e (Cations
e Anions
o Alkalinity
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Infrastructure Frequency Number of Years Monitoring Parameters

e Nutrients

Annually e 2017 e TRH
e 2018 e BTEXN compounds
e 2019 e pH
e 2020 e SWL
e 2021 e Electrical conductivity
o 2022 e TDS

e Dissolved Oxygen

4.2.2 Establish Historic Surface Water Quality Within Ejarno Spring

Surface water monitoring is conducted in accordance with the Perth Basin Surveillance
Sampling Program [PB-HSE-PRO-119]. The surface water quality of Ejarno Spring is currently
being monitored quarterly. Table 4-4 summarises the monitoring parameters for surface water
at Ejarno Spring that have been used to inform baseline levels.

Table 4-4 Baseline Surface Water Monitoring (Ejarno Spring)

Infrastructure Frequency Number of Years Monitoring Parameters
ES1 & ES2 Biannually 2015 e TRH
2016 e BTEXN compounds
e pH

e Standing water level (SWL)
e Electrical conductivity
e TDS

e Dissolved Metals

e (Cations
e Anions
e Alkalinity
e Nutrients
Annually 2017 e TRH
2018 e BTEXN compounds
2019 e pH
e SWL
e Electrical conductivity
e TDS

e Dissolved Oxygen

Quarterly 2020 (From June) e TRH
2021 e BTEXN compounds
2022 e pH
o SWL

e Electrical conductivity
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Infrastructure Frequency Number of Years Monitoring Parameters
e TDS
e Dissolved Oxygen

4.2.3 Establish the Floristic Diversity and Vegetation Quality of Ejarno Spring

In November 2020, and prior to the commencement of construction, MEPAU completed a
detailed flora and vegetation survey of Ejarno Spring with the purpose of establishing the
floristic diversity and quality of vegetation associated with the GDE. Following the survey, the
‘Ejarno Springs Study Area Reconnaissance Survey and GDV Assessment’ Report (Umwelt 2021)
was produced that provides a baseline level to which future studies, potentially triggered by
exceeding threshold criteria, can be compared and analysed. The purpose of this analysis is to
establish if changes in water level or quality, attributable to the Proposal, have impacted on the
diversity and quality of Ejarno Spring.

4.2.4 Understand Groundwater Level and Water Quality Trends During Construction and
Operations

Since the latest revision to this Water Management Plan a series of Superficial and Yarragadee
aquifer monitoring bores have been installed between the WGP and Ejarno Spring and at the
WGP. In addition, a surface water sampling location has been established at Ejarno Spring The
monitoring bores between Ejarno Spring and the WGP have been fitted with data loggers to
provide a continuous understanding of groundwater level for the duration of baseline
monitoring. Two Superficial aquifer monitoring bores have also been installed at the WGP.

Water samples will be collected quarterly to further inform baseline water quality for the
WGP2. Groundwater levels and water quality results from pre-construction samples will be
averaged and the trigger and threshold criteria in this Water Management Plan updated
accordingly.

Further to this, monitoring during the construction phase of the WGP2, will continue to be
utilised to understand trends and inform more frequent review of trigger and threshold criteria.
It is expected that following the completion of construction, the volume of water abstracted
will reduce, thus MEPAU plans to reduce the frequency of monitoring events if no significant
changes to baseline levels are identified during construction.

The proposed monitoring program during construction and operations is presented in Table

4-5,
Table 4-5 Monitoring Program
Type Sampling location Phase Frequency Monitoring Parameters
Groundwater | ¢ Waitsia-02 AB All Phases Quarterly e Water Level

(k.)asellne c?nly) Baseline Quarterly * TRH
e Ejarno Spring (ES e BTEXN compounds

MB1-S)
e Between the WGP * PH
and Ejarno Spring e Electrical conductivity
(WGP MB1-S2 and e TDS
WGP MB1-D)

e Dissolved Oxygen
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Type

Sampling location

Phase

Frequency

Monitoring Parameters

Construction

Quarterly

Operations /
Ongoing

Annually*

TRH

BTEXN compounds
pH

Electrical conductivity
TDS

Dissolved Oxygen
Water Level

Surface
Water

Ejarno Spring (ES1
and ES2)

Construction

Quarterly

Operations

Annually?

TRH

BTEX compounds;

pH

SWL;

Electrical conductivity;
TDS

Dissolved Oxygen .

Ejarno Spring
floristic
diversity and
vegetation

Ejarno Spring

Construction

One-off

Baseline vegetation
condition report that
details vegetation
quality and diversity

condition prior to the Proposal

commencing

Ad-hoc e Astriggered by
exceedance of

threshold criteria

Operations Ad-hoc e Astriggered by
exceedance of

threshold criteria

4.3 Reporting

The environmental outcome will be reported against Trigger and Threshold criteria (Table 4-2)
for each calendar year in the Annual CAR for the Proposal.

The CAR will also include a summary of analysis of monitoring data to facilitate adaptive
management.

In the event that trigger and threshold criteria are exceeded during the reporting period, the
annual report will include a description of the effectiveness of any management contingency
actions that have been implemented to manage the impact.

4 Following the completion of construction activities and submission of reports to DWER, MEPAU plan to reduce the
frequency of the monitoring program to be commensurate with the level of impact and risk and be undertaken annually.
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5.0 ADAPTIVE MANAGEMENT AND REVIEW OF THIS PLAN

5.1

5.2

Monitoring and Adaptive Management

A monitoring program is required to measure the effectiveness of the management actions as
defined in this Water Management Plan. The outcomes of the monitoring program will
contribute to ongoing improvements in management actions to ensure an adaptive
management approach is adopted.

MEPAU will implement adaptive management to learn from the implementation of mitigation
measures, monitoring and evaluation against trigger and threshold criteria, to more effectively
meet the conditioned environmental outcome.

The following approaches will apply:
e  Monitoring data will be systematically evaluated and compared to baseline;

¢ The effectiveness and relevance of trigger level and threshold contingency actions will be
evaluated on an annual basis to determine if any changes to management actions are
required; and

¢ Increased understanding of the hydrogeological regimes based on additional internal and
external studies will be incorporated into the monitoring and management approach
when newer relevant information becomes available where applicable.

Adaptive management practices that will be assessed as part of this approach may include:

e Evaluation of the monitoring program, data and comparison to baseline data and
reference sites on an annual basis to verify whether responses to project activities are the
same or similar to predictions;

e Evaluation of assumptions and uncertainties of the management and monitoring
program;

e Re-evaluation of the risk assessment and revision of risk-based priorities as a result of
monitoring outcomes;

e Review of data and information gathered over the review period that has increased
understanding of site environment in the context of the regional ecosystem; and

e Assessment of changes which are outside the control of the project and the management
measures identified (i.e. a new project within the area or region; regional change affecting
management).

Management Plan Review

This Water Management Plan is intended to be dynamic and may be updated to reflect changes
in management practices and the natural environment over time. This approach will allow
flexibility to adopt new approaches/management measures. The effectiveness and relevance
of trigger level and threshold contingency actions will be evaluated on an as needs basis, and
any amendments to management actions will be made accordingly. This will include:

e Amendment of management actions that are not achieving the desired outcomes;

e Monitoring that identifies additional impacts requiring additional management actions or
changes to existing management actions;
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e Changes to relevant legislation that may affect the implementation of management
actions;

e Improvements to management practices to achieve a greater environmental outcome;
and

e Updates to trigger and threshold criteria following the completion of baseline sample
collection prior to commencing any groundwater abstraction.

6.0 STAKEHOLDER ENGAGEMENT

Consistent with the EPA’s expectations for this Water Management Plan to align with the
principles of EIA, MEPAU consulted with stakeholders, including but not limited to DWER during
the development of the EPA referral. For a full summary of stakeholder engagement records
refer to MEPAU, 2019.

Any additional consultation regarding this Water Management Plan will be captured in
subsequent revisions.

7.0 PUBLIC AVAILABILITY

A copy of this Water Management Plan is available on the MEPAU website. As per MEPAU’s
Compliance Assessment Plan [WAT-HSE-PLN-00004], this Water Management Plan and any
associated validated environmental data shall be made available to members of the public
within 7 days of MEPAU receiving such a request.
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ATTACHMENT 1
WAITSIA GAS PROJECT GROUNDWATER ASSESSMENT (2020)
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Figure 3-1 Model computational grid and boundary conditions
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Figure 3-4 Example model section (W-E) across the project area and Ejarno
Spring

3.2 Model Calibration

3.2.1 Approach

The approach to undertaking model calibration was by performing an iterative adjustment of
selected aquifer parameters (hydraulic conductivities) to minimise the difference between
observed and modelled groundwater levels at monitoring bore locations. Locations of
groundwater targets for which water levels were computed are shown in Figure 3-1.

SMS solver was used to obtain the simulation results from the MODFLOW-USG numerical
model, with head and residual convergence criteria of 0.001. Since the available water level
data is not detailed enough to show seasonal variation in groundwater levels (Figure 3-6 and
Figure 3-7), the model was calibrated in the transient state using time-averaged variables
(recharge, evapotranspiration, pumping, throughflow) for the period 2014 to 2019. Seasonal
variations are assumed to be in order of a 1-2 metres so this approximation is considered
appropriate.

For comparison the model constructed for the purposes of this assessment was also run with
GARAMS-derived hydraulic parameters for the regional DWER model.

3.2.2 Calibration Results

Hydrographs from ten selected representative bore locations were compared to computed water
levels hydrographs and are presented in Figure 3-6. The location of the bores used for
calibration is presented in Figure 3-1.

The comparison of real versus simulated levels suggests an acceptable calibration, with
matches particular valid around the project site (bore WO02), but also in locations further from the
site, with one exception for WAIB1 which is over 6 km NNW of the project site. The WAIB1
location is not far from the Irwin River (Figure 3-1) and may be affected by recharge from the
river via infiltration in this area, or different (less permeable) hydraulic conditions. Due to the
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distance from the Project site, the difference in actual and simulated water levels at WAIB1 is
not considered to impact the representativeness of the ‘local’ model in the area of interest
(Project site).

A scaled mean square error (SRMS) of 7.4% was achieved for the calibration period. When
comparing the modelled and observed heads, the majority of the wells were within the 95%
confidence interval. Existing differences between observed and modelled values may have
been caused by the parameters and predictions adopted to represent average conditions within
the 0.5 km2 model grid cells; or by the assumed uniform aquifer parameters for the
hydrogeological formations. The SRMS value is also affected by the lack of calibration for bore
location WAIBL, if this was not considered the SRMS value would be 4.3%.

The match between observed and computed hydrographs for the case with GARAMS regional

model derived parameters is shown in Figure 3-7. This suggests a generally less acceptable fit
when compared with the results of the ‘local’ model. It is therefore concluded that local model is
a more adequate representation of the project site conditions.

Storage parameters adopted are consistent with the GARAMS regional model (GHD 2011), as
they have been found less sensitive to changes. The GARAMS regional model and this local
model calibration confirmed that modelled water levels are more sensitive to lateral hydraulic
conductivity values, in this case of the Superficial aquifer and to a smaller degree to hydraulic
conductivity of the Yarragadee aquifer. Hydraulic conductivity values were optimised for site-
specific conditions and compared to the GARAMS regional model parameterisation.

Calibrated parameters for locally calibrated model are tabulated in Figure 3-5:

Figure 3-5 Summary of calibrated parameters

Hydraulic Specific storage /

conductivity specific yield (Ss/Sy)
Kh/Kv (m/d)

Alluvium (L1) 15/1.5 0.0001/0.2

Yarragadee subcrop (L1) 6/0.6 0.00001/0.1
Tamala Limestone (L1) 200/100 0.00001/0.2
Base of Superficials (L2) 3/0.01 0.00001/0.1
Yarragadee (L3, L4) 3/0.01 0.00001/0.1

3.2.3 Parameter Sensitivity

Sensitivity of the model results was also tested to assess the assumption regarding the
presumed low permeability of the surficial sediments potentially present beneath the Ejarno
Spring. The overall local model calibration was not affected by perturbations of the permeability
of the surficial sediments (within layer 1).

A conservative approach was taken in the base case model, with permeability of these
sediments assumed to be equal to the rest of alluvial sediments.
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Figure 3-7 Comparison between observed (black dots) and computed

hydrographs (green) of the calibration targets, GARAMS
parameters
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3.3 Predictive Modelling of Proposed Abstraction

3.3.1 Evaluated Cases

The potential impact of the proposed abstraction at 60,000 kL/yr from the gas plant area was
assessed by examining the water level change induced by pumping, specifically on the Ejarno
Spring (GDE) and third party licensed users in the area.

The water level change (referred to as drawdown) is defined as the difference between the
water level before abstraction commences and five years after continuous abstraction.

Simulations of abstraction were undertaken from a theoretical production bore set in the top
section of Yarragadee aquifer and located along the eastern boundary of the Waitsia processing
area (approximately 500 west of the Ejarno Spring).

Three conceptual scenarios were evaluated:
1. ‘Base case (BC) —the model with locally calibrated parameters

2. ‘GARAMS parameterisation case (GPC)’ — as above but with hydraulic parameters taken
from the GARAMS regional model

3. ‘Lacustrine low K case (LLKC)” — as BC but with a low hydraulic conductivity unit beneath
the Ejarno Spring.

The impact of the abstraction on water levels was evaluated using delineation of drawdown for
both the Yarragadee and Superficial aquifers.

3.3.2 Results

Drawdown contours (representing reduction in water level) presented in Figure 3-8 to Figure
3-13 suggest negligible to minor water level changes attributable to abstraction from a
theoretical bore at the Waitsia processing area.

The modelled changes in Superficial aquifer at the western edge of the lake at Ejarno Spring
represent show a maximum reduction in water levels of 6, 0 and 5 cm after five years of
pumping for scenarios (1) to (3) respectively.

The modelled changes in Yarragadee aquifer water levels are predicted to show a decrease by
up to 19 cm at the Ejarno Spring. Predicted drawdown estimates of water levels are within the
order of magnitude previously determined in the Mitsui WMP using the analytical solution (Theis
equation) and reflects the relatively minor abstraction rate of 2 L/s. the Project site.
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Figure 3-8 Computed water level change, base case, Superficial aquifer
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Figure 3-9 Computed water level change, lacustrine low K case, Superficial aquifer
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Figure 3-13 Computed water level change, GARAMS parameter case, Yarragadee aquifer
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