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Abbreviations
Term Meaning

BHP BHP Billiton Iron Ore Pty Ltd, as manager and agent for and on behalf of BHP Billiton Minerals Pty Ltd, BHP
Iron Ore (Jimblebar) Pty Ltd, United Iron Pty Ltd, the participants of the Mount Goldsworthy Joint Venture,
Mount Newman Joint Venture and Yandi Joint Venture.

CAR Compliance Assessment Report

CEO Chief Executive Officer

DWER Department of Water and Environmental Regulation

EMP Environmental Management Plan

EPA Environmental Protection Authority

EP Act Environmental Protection Act 1986

EPWRMP East Pilbara Water Resource Management Plan

FVMP Flora and Vegetation Environmental Management Plan

MAR Managed Aquifer Recharge

mbgl metres below ground level

MS Ministerial Statement

OSA Overburden Storage Area

TBC To be confirmed

TDS Total dissolved solids

WMP Water Management Plan
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Summary

Jimblebar Water Management Plan

Proposal title Jimblebar Iron Ore Mine

Proponent name BHP Billiton Iron Ore Pty Ltd

Ministerial Statement XXXX

Purpose of the EMP To meet the requirements of implementation conditions 5 and 8 of Ministerial Statement XXXX

Key Environmental
Factor and Objectives

Inland Waters – To maintain the hydrological regimes and quality of groundwater and surface
water so that environmental values are protected.

Conditions Condition 5 Condition Environmental Management Plan(s)

Condition 8 Water Environmental Management Plan

Key provisions in the
EMP

Outcomes-based provisions (including trigger and threshold criteria) for Innawally Pool, Caramulla
Creek and Caramulla regional aquifer to:

¶ Limit surplus water discharge along Jimblebar Creek to avoid reaching Innawally Pool.

¶ Limit the extent of surplus water discharge along Caramulla Creek.

¶ Limit groundwater rise (mounding) in the Caramulla regional aquifer.
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1 Context, scope and rationale

BHP Billiton Iron Ore Pty Ltd (BHP) has prepared the Jimblebar Water Management Plan (WMP) to meet
requirements under Part IV of the Environmental Protection Act 1986 (EP Act). The plan is submitted as a draft with
the referral documentation for the Jimblebar Optimisation Project (BHP 2019a). The intent is for the WMP to meet
the requirements of MSXXXX Condition 8 Water Environmental Management Plan, should the Revised Proposal for
the Jimblebar Iron Ore Mine be approved for implementation.

BHP has prepared this environmental management plan (EMP) to be consistent with the Instructions on how to
prepare Environmental Protection Act 1986 Part IV Environmental Management Plans (EPA, 2018) (Instructions).

1.1 Proposal

The scope of the WMP is the operations at the Jimblebar Iron Ore Mine (Jimblebar mine) that are approved under
the EP Act.

The Jimblebar mine is located approximately 40 km east of Newman (Figure 1). Mining of iron ore deposits is
undertaken above and below the water table. Mining operations include open pits, overburden storage areas and the
construction and operation of associated mine, processing and rail infrastructure. Groundwater is abstracted for water
supply and to dewater the orebodies. Surplus water management includes transfer to Ophthalmia Dam, controlled
creek discharge and managed aquifer recharge.



Minor drainage line diversion
around proposed OSANew southern OSAs

MAR Borefield Area
(~400 ha)

Surplus Water Pipeline

Ground Disturbance
(various expansions 

to existing operations)
 

Indicative Location of Proposed
Surplus Water Discharge Point

Jim
blebar C

reek

South Jimblebar

Wheelarra Hill

Hashimoto {

C
ar

am
ul

la
 C

re
ek

Shovelanna Creek

200,000

200,000

210,000

210,000

220,000

220,000

7,
40

5,
00

0

7,
40

5,
00

0

7,
41

5,
00

0

7,
41

5,
00

0

Liability  
BHPBIO does not warrant that this map is free from errors or omissions. BHPBIO shall not be 
in any way liable for loss, damage or injury to the user of this map or any other  person or 
organisation consequent upon or incidental to the existence of errors or omissions on this 
map. This map has been compiled with data from numerous sources with different levels of 
reliability and is considered by the authors to be fit for its in tended purpose at the time of 
publication. However, it should be noted that the information shown may be subject to change 
and ultimately, map users are required to determine the suitability of use for any particular 
purpose.  
 

Document Path: Y:\Jobs\A501_A1000\A949\3Project\A949_002_E_ProposedDevelopmentEnvelope_Rev0.mxd

Spatial Data  - Studies Planning & Access

Date:

Scale @ A4:

JIMBLEBAR WATER MANAGEMENT PLAN
Jimblebar Mine

0 1 2 3

Kilometres

±
23/08/2019 

BHP IRON ORE

Figure: 1
Project No:1:125,000

Checked:

Prepared: J. VIS

 
A949/002 REV 0

Revision: REV 0

Coordinate System: GDA 1994 MGA Zone 51
Projection: Transverse Mercator

Datum: GDA 1994

Watercourse
Existing Project Boundary
Proposed Development Envelope
Indicative Previously Assessed Area
Indicative Cleared Area as at FY2019

Indicative Footprint
Drainage Line Diversion
Surplus Water Pipeline
MAR Borefield Area
Ground disturbance
(OSA, various expansions and associated activities)Reviewed: ENVIRO. A&I



BHP Jimblebar Water Management Plan

8

1.2 Key environmental factors

The key environmental factor relevant to this EMP is Inland Waters. Table 1 describes the activities, values and
actual or potential impacts on Inland Waters addressed by this EMP.

Table 1: Key environmental factors, activities and values

Key environmental
factor

Activities Environmental values Actual/Potential Impacts

Inland Waters Discharge of surplus
water to creeks

Innawally Pool

Caramulla Creek

Direct impacts

Changes to surface water regime of
Innawally Pool

Changes to surface water regime of
Caramulla Creek – timing and
duration of flow

Discharge of surplus
water to groundwater
(via injection to aquifers)

Caramulla regional aquifer Direct impacts

Changes in groundwater levels in
Caramulla regional aquifer (increase
causing mounding)

BHP manages other aspects related to Inland Waters through other Part IV EMPs and other legislation. The
relationship between this EMP and other water management is outlined in Section 1.4.1.

1.3 Condition requirements

BHP’s strategic approach is to manage the environment at the subregional or hub level. As future expansions to the
Jimblebar Hub are identified in the Pilbara Expansion Strategic Proposal, BHP has proposed relevant conditions from
the Strategic Proposal Ministerial Statement (MS) 1105, amended only to allow for existing operations at Jimblebar.
This will allow for consistency of conditions (and management) at Jimblebar, for the Revised Proposal and any future
proposals that may be declared as Derived Proposals.

BHP has identified that the following conditions from MS1105 apply in relation to water management at Jimblebar:

¶ Condition Environmental Management Plan/s (entire condition)

¶ Water Environmental Management Plan (part and amended)

The relevant objective sub-clauses that apply to Jimblebar mine are:

Table 2: Relevant condition objective sub-clauses

Water Environmental Management Plan Condition sub-clause Applicable to
Jimblebar

Environmental value/s

The proponent shall manage the implementation of the proposal to
meet the following environmental objective:

(1) maintain the hydrological regimes and quality of groundwater
and surface water so that environmental values are protected,
including where relevant avoiding and minimising direct and indirect
impacts of the proposal, on:

Yes Caramulla Creek

Caramulla regional aquifer

(a) Fortescue Marsh; No
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Water Environmental Management Plan Condition sub-clause Applicable to
Jimblebar

Environmental value/s

(b) hydrological regimes that support threatened and priority
ecological communities;

Yes Ethel Gorge aquifer stygobiont
community Threatened Ecological
Community (see Section 1.4.1)

(c) proclaimed Public Drinking Water Source Areas; No

(d) permanent and ephemeral rock pools; No

(e) wetlands which are Ramsar listed, or listed in the Directory of
Important Wetlands in Australia;

No

(f) wild rivers; No

(g) wetland types which may be poorly represented; Yes Innawally Pool – semi-permanent
pool, identified as perched

(h) natural springs; No

(i) ecosystems which support conservation significant flora/
vegetation and fauna species or communities, including migratory
waterbirds, bats, groundwater dependent biota and subterranean
fauna; and

No

(j) ecosystems which support significant amenity, recreation and
cultural values.

No

BHP has provided the condition requirements in the provisions table (see Section 2), which the Instructions allow for,
if there are multiple conditions and/or condition clauses.

1.4 Rationale and approach

As required by the Instructions, this section provides a concise description of the rationale and approach for the
provisions in this EMP.

1.4.1 Management approach

BHP uses a regional and site specific approach to manage the impacts of its operations on Inland Waters. The wa-
ter management framework for the Jimblebar mine is shown in Figure 2.

BHP applied a risk-based approach to identify and prioritise provisions in this EMP. The purpose of the provisions is
to protect the environmental values in Table 1. BHP applies a regional approach to surplus water management, as
outlined in the Pilbara Water Resource Management Strategy (BHP 2018a). In developing the provisions, BHP has
used available scientific information from recent investigations and studies, and has applied learnings from the
management of surplus water at other relevant mine sites in the Eastern Pilbara and the broader Pilbara.

This EMP does not duplicate management of surplus water addressed by other Part IV EMPs and other regulation
administered by the Department of Water and Environmental Regulation (DWER), i.e. EP Act Part V and Rights in
Water and Irrigation Act 1914 (RiWI Act). This includes:

¶ Water quality in Ethel Gorge and Ophthalmia Dam: Eastern Pilbara Water Resources Management Plan
(approved Version 6.0) – Schedules 1c and 3 (BHP 2018b).

¶ Limits of rates of surplus discharge to Ophthalmia Dam, creeks and MAR: Part V Licence L5415/1/1988/9.
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¶ Monitoring of flow rates, volumes and groundwater levels at the point source of discharge (creeks and
MAR borefield): Part V Licence L5415/1/1988/9.

¶ Monitoring of water quality at the point source of discharge and along the pathway (creeks and aquifer):
Part V Licence L5415/1/1988/9.

Potential impacts on riparian vegetation from surplus discharge are managed by the Jimblebar Flora and Vegetation
Management Plan (BHP 2019b).

The Part V Licence will be updated to amend conditions related to Innawally Pool, if required, and to include
Caramulla Creek and the Caramulla MAR, should the Revised Proposal for the Jimblebar Iron Ore Mine be approved
for implementation.

1.4.2 Rationale

Table 3 provides a concise description (in tabular format) of the rationale for the EMP provisions in Section 2,
including:

¶ survey and study findings;

¶ key assumptions and uncertainties; and

¶ rationale for choice of provisions.
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Pilbara Water Resource Management StrategyPilbara

Region

Site

Environmental Protection Act 1986, Part IV
Jimblebar Iron Ore Mine, Ministerial Statement XXXX

Environmental Protection Act 1986, Part V
Wheelarra Hill (Jimblebar) Iron Ore Mine,
Licence L5415/1988/9

Eastern Pilbara Water Resource Management Plan
Includes management of:

¶ Water quality in Ethel Gorge and Ophthalmia Dam – Schedules 1c and 3 (MSXXXX, Condition 7
Subterranean Fauna Environmental Management Plan, Condition 8 Water Environmental Management Plan)

Jimblebar Water Management Plan

Condition 8 Water Environmental Management
Plan

Manages surplus water discharge:

¶ Limits the extent of surface water flow in
Jimblebar Creek (to avoid Innawally Pool)

¶ Limits the extent of surface water flow in
Caramulla Creek

¶ Limits groundwater level rise (mounding) in
the Caramulla regional aquifer

L5415/1988/9

¶ Conditions 1.2.10, 2.2 and 2.3: Controls the
rates of emissions (surplus water discharge)
to Ophthalmia Dam, Copper and Jimblebar
creeks and aquifers (MAR injection)

¶ Conditions 2.2 and 2.3: Specifies the location
of the point source emissions (surplus water
discharge) to surface and groundwater

¶ Conditions 3.2 and 3.3: Specifies monitoring
at the point source of discharge (Ophthalmia
Dam, creek and MAR borefield) - flow rates,
volumes, groundwater levels

¶ Condition 3.5: Specifies water quality
monitoring at the point source of discharge
and along the pathway (creeks and aquifer)

GWL158795(9)

¶ Controls the rate of groundwater abstraction
from the Jimblebar mine, including for
dewatering and injection

Groundwater Operating Strategy

GWL 158795(9) Condition 6

¶ Specifies monitoring at the source
(production and dewatering bores) -
abstraction rate, abstraction volume,
groundwater levels, water quality

¶ Specifies monitoring along the pathway – 
groundwater levels

Figure 2: Jimblebar water management framework
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Table 3: Rationale for provisions

Surveys and studies Survey and studies findings Key assumptions and uncertainties Rationale for choice of provisions

Value: Innawally Pool

Proposed outcome: Avoid impacts to Innawally Pool from surplus water discharge

Jimblebar Optimisation Project:
Jimblebar Iron Ore Mine Revised
Proposal - Environmental Review
Document – referral supplementary
report (BHP 2019a)

Innawally Pool aquatic fauna survey
(ecologia 2017)

Ecohydrological conceptualisation for
the Eastern Pilbara (RPS 2015)

¶ Innawally Pool (Figure 3) is a thought to be a perched
semi-permanent water feature and not connected with
the regional watertable.

¶ The pool’s extent changes seasonally and is currently
approximately 500 m long by 30 m wide (measured in
May 2019), located within the Development Envelope,
close to the northern boundary of the Development
Envelope.

¶ The water depth in Innawally Pool ranged from 0.6 to
1.2 m from sampling in the dry and wet seasons in 2017.

¶ Sampling in 2017 in the dry and wet season found that
Innawally supported vertebrate fauna (including frogs
and turtles but excluding fish) and invertebrate species.

¶ Sampling in 2017 found that supports vertebrate and
invertebrate fauna species. All aquatic biota recorded
during the survey are known to have a broader
distribution throughout the Pilbara, Australia or globally.

Uncertainties

¶ Innawally Pool is a thought to be a perched semi-permanent water
feature, but BHP has not drilled the area to confirm the hydrogeology
of the pool.

¶ Change in seasonal extent of pool. Anecdotal evidence from 2009
suggested it was up to 1000 m long, however, this was following a
large flood in March 2009. In the 2010 documentation supporting the
Jimblebar Iron Ore Project, it was mapped to the north of the
Development Envelope. The current location of the pool is within the
Development Envelope.

Type of provisions

BHP has chosen outcomes-based provisions as BHP can control the rate of discharge into
Jimblebar Creek (and its tributaries) (Figure 3) and measure the extent of the wetting front.

Choice of Provisions

BHP has taken a precautionary approach to avoid water from surplus discharge reaching
Innawally Pool, as Innawally Pool is the only semi-permanent water feature in the upper
reaches of Jimblebar Creek.

BHP has proposed a conservative wetting front extent threshold 200 m upstream of
Innawally Pool. BHP has also proposed a trigger 500 m upstream of Innawally Pool (to be
confirmed (TBC)), to provide sufficient early warning to be able to implement appropriate
actions (including modifying or ceasing discharge).

BHP will establish an appropriate reference site to be able to determine natural no-flow and
flow conditions, as the criteria will only apply during no-flow conditions. BHP has installed
gauging stations approximately 700 and 1,500 m upstream of Innawally Pool on Jimblebar
Creek and Copper Creek (tributary Jimblebar Creek) as early warning sites and will install
gauging stations at the trigger and threshold locations.

Monthly monitoring of the wetting front extent is considered to be frequent enough to
determine how quickly the wetting front progresses and respond accordingly.

Environmental value: Caramulla Creek
Proposed outcome: Limit the extent of surface water flow in Caramulla Creek from surplus water discharge

Jimblebar Optimisation Project:
Jimblebar Iron Ore Mine Revised
Proposal - Environmental Review
Document – referral supplementary
report (BHP 2019a)

Jimblebar surplus water
management: Caramulla Creek
discharge modelling (BHP 2019c)

¶ The predicted maximum wetting front for a rate of
75 ML/d is 34 km from the northern boundary of the
Development Envelope (northern most location of the
discharge point) (Figure 4).

¶ The wetting front will not reach the closest identified river
pool (Jinerabar Pool), which is located on Jimblebar
Creek approximately 1.5 km upstream of the confluence
of Jimblebar and Caramulla creeks with the Fortescue
River.

¶ The time to peak wetting front distance is 3-4 years (i.e.
approximately 10 km/year).

¶ Flow will remain in the main channel of Caramulla
Creek.

Assumptions

¶ Maximum discharge to Caramulla Creek is 75 ML/d (capacity of the
Caramulla pipeline).

¶ A conservative low-loss scenario (low seepage rates) was assumed
for the wetting front predictions.

¶ The geometry of the alluvium and associated seepage front are
approximate and are constant along the length of the model.

¶ Flow depths and widths estimated within 3 km of the northern
boundary of the Development Envelope will be similar further along
the predicted wetting front extent.

Uncertainties

¶ Infiltration rates, due to uncertainty associated with rating curves
(conversion of water levels to flow rates).

¶ Alluvium properties (thickness, width and specific yield) and therefore
seepage rates.

¶ No account is taken of rainfall/ runoff/ recharge.

¶ Which main channel discharge will follow along braided section of
Caramulla Creek.

Type of provisions

BHP has chosen outcomes-based provisions as BHP can control the rate of discharge into
Caramulla Creek and measure the extent of the wetting front.

Choice of Provisions

The wetting front threshold (34 km) corresponds to the predicted extent for a maximum
flow rate of 75 ML/d. The proposed trigger (30 km) (TBC) is considered to be sufficiently
upstream of the threshold to provide sufficient early warning to be able to implement
appropriate actions (including modifying or ceasing discharge). Based on the predicted
time to peak wetting front distance, it will take approximately 6 months for discharge to flow
from the trigger to the threshold.

BHP will establish an appropriate reference site to be able to determine natural no-flow and
flow conditions, as the criteria will only apply during no-flow conditions. BHP has existing
gauging stations on Caramulla Creek at the northern boundary of the Development
Envelope and approximately 38 km downstream (i.e. past the threshold). BHP will install
additional gauging stations at appropriate locations, including the trigger and threshold
locations. Monitoring locations will be linked to riparian vegetation health monitoring sites
detailed in the Jimblebar Flora and Vegetation Management Plan (BHP, 2019b).

Based on the predicted time to peak wetting front distance, quarterly monitoring of the
wetting front extent is considered frequent enough to determine how quickly the wetting
front progresses and respond accordingly.
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Surveys and studies Survey and studies findings Key assumptions and uncertainties Rationale for choice of provisions

Value: Caramulla regional aquifer
Proposed outcome: Limit groundwater rise in the Caramulla regional aquifer from surplus water discharge

Jimblebar Optimisation Project:
Jimblebar Iron Ore Mine Revised
Proposal - Environmental Review
Document – referral supplementary
report (BHP 2019a)

Caramulla MAR Phase 1 Summary
(BHP 2019d)

Caramulla MAR injection modelling
(BHP 2019e)

Jimblebar detailed hydrogeological
assessment (BHP 2017)

¶ Drilling indicates that groundwater levels in the regional
aquifer in the Caramulla Valley are approximately 50 m
below ground level (mbgl).

¶ Modelling results suggest that it is unlikely that the MAR
scheme will be able to accept the maximum discharge
rate of 75 ML/d (likely rate to remain within 25 mbgl
mounding threshold is 15-30 ML/d).

Assumptions

¶ Clay layer is not continuous.

¶ Conservative groundwater mounding threshold of 25 mbgl, based on
facultative phreatophytes species (i.e. Eucalyptus victrix and E.
camaldulensis) occurring in the area, which are estimated to be able
to access groundwater at depths of 21 mbgl.

Uncertainties

¶ Clay layer’s lateral extent, hydraulic parameters and heterogeneity,
and continuity.

¶ The response to injection will also be controlled by the hydraulic
conductivity of the regional aquifers beneath the clay and also the
specific yield of the non-clay Tertiary detritals where the confining
clay is not present.

Type of provisions

BHP has chosen outcomes-based provisions for the Caramulla MAR (Figure 5) as BHP
can control the rate of injection and measure groundwater levels and the extent of
mounding.

Choice of Provisions

The groundwater level criteria will be based on standing water levels as the drilling
indicates that the aquifer is under confining pressure (BHP 2019d). The groundwater rise
threshold (25 mbgl) is conservatively based on the depth that plant roots may become
exposed to groundwater. Facultative phreatophytes species (i.e. Eucalyptus victrix and E.
camaldulensis) are estimated to be able to access groundwater at depths of 21 mbgl.

The trigger (29 mbgl) (TBC) is considered to provide sufficient early warning to be able to
implement appropriate actions (including modifying or ceasing discharge).

BHP will establish monitoring sites (using existing and/or new bores) within the mounding
zone to monitor ground level rise from groundwater injection. BHP will also establish an
appropriate reference site/s (using existing and/or new bores) outside the predicted
mounding zone site to monitor natural changes in groundwater levels.

Monthly monitoring is consistent with the frequency of monitoring for groundwater
undertaken for the Part V and RiWI licences.
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2 EMP Provisions

BHP has provided detail on the EMP provisions in a table (Table 4), as per the preferred approach outlined in the
Instructions. BHP has not used the ‘Schedule’ approach (which the Instructions state may be used), as this EMP
covers only one operation (and one proposed Ministerial Statement). BHP may adopt the ‘Schedule’ approach in
future for this EMP.
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Table 4: Outcome-based provisions

EPA factor and objective Inland Waters - to maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are protected.

Key environmental value/s Innawally Pool, Caramulla Creek, Caramulla regional aquifer

Condition objective 8-1 The proponent shall manage the implementation of the proposal to meet the following environmental objective:

(1) maintain the hydrological regimes and quality of groundwater and surface water so that environmental values are protected, including where relevant avoiding and minimising direct and indirect impacts of
the proposal, on:

(a) hydrological regimes that support threatened and priority ecological communities; and

(b) wetland types which may be poorly represented.

EMP outcomes

Condition 5-2(1)

specify environmental outcomes that achieve the

environmental objectives, as specified in condition 8-1;

(1) Avoid impacts to Innawally Pool from surplus water discharge.

(2) Limit the extent of surface water flow in Caramulla Creek from surplus water discharge.

(3) Limit groundwater rise in the Caramulla regional aquifer from surplus water discharge.

Key impacts and risks Significant changes in flow regimes to Innawally Pool and in Caramulla Creek.

Significant changes in groundwater regime in Caramulla regional aquifer.

MSXXXX Condition clauses - Outcome-based provisions

Environmental criteria:

¶ Trigger criteria

¶ Threshold criteria

Response actions:

¶ Trigger level actions

¶ Threshold contingency actions

Monitoring Reporting

Condition 5-2

(2) specify trigger criteria that will
provide early warning for the
implementation of trigger level
actions if exceeded;

(3) specify threshold criteria that
provides a limit beyond which
the environmental outcome is
not achieved;

Condition 5-2

(5) specify trigger level actions to be implemented in the event that trigger criteria have been exceeded

(6) specify threshold contingency actions to be implemented in the event that threshold criteria are
exceeded

Condition 5-7

In the event that monitoring, tests, surveys or investigations indicates exceedance of threshold criteria
specified in a Condition Environmental Management Plan(s), the proponent shall:

(2) immediately implement the trigger level actions and/or threshold contingency actions specified in the
Condition Environmental Management Plan(s) and continue implementation of those actions until the
trigger criteria and/or threshold criteria are being met and implementation of the trigger level actions
and/or threshold contingency actions are no longer required;

(3) investigate to determine the cause of the trigger criteria and/or threshold criteria being exceeded;

(4) identify additional measures required to prevent the trigger criteria and/or threshold criteria being
exceeded in the future;

(5) investigate to determine potential environmental harm or alteration of the environment that occurred
due to threshold criteria being exceeded.

Condition 6-2

(4) specify monitoring to
determine if trigger
criteria and threshold
criteria are exceeded

Condition 5-2

(7) provide the format and timing for the reporting of monitoring results against trigger criteria and threshold criteria to
demonstrate that condition 8-1 has been met over the reporting period in the Compliance Assessment Report required
by condition 3-6;

(8) provide for reporting of exceedances of the trigger and threshold criteria.

Condition 5-7

In the event that monitoring, tests, surveys or investigations indicates exceedance of trigger criteria and/or threshold criteria
specified in a Condition Environmental Management Plan(s), the proponent shall:

(1) report the exceedance in writing to the CEO within seven (7) days of the exceedance being identified;

(5) provide a report to the CEO within ninety (90) days of the exceedance being reported. The report shall include:

(a) details of any trigger level actions or threshold contingency actions implemented;

(b) the effectiveness of the trigger level actions or threshold contingency actions implemented, monitored and measured
against trigger criteria and threshold criteria;

(c) the findings of the investigations required by conditions 5-7(3) and 5-7(5);

(d) additional measures to prevent the trigger or threshold criteria being exceeded in the future; and

(e) measures to prevent, control or abate the environmental harm or alteration of the environment which may have
occurred.

Outcome-based provisions

Environmental criteria:

¶ Trigger criteria

¶ Threshold criteria

Response actions:

¶ Trigger level actions

¶ Threshold contingency actions

Monitoring Reporting

Wetting front extent:

Trigger criterion 1
The Jimblebar Creek wetting front reaches 500 m
(TBC) from the upstream extent of Innawally Pool
(Figure 3) under natural no-flow conditions.

Trigger level actions (and timing to implement)

¶ Review discharge regime, frequency, extent and timing.

¶ Review contingency actions, including potential modification to surplus water
management and discharge regime (re-distribution or decrease of surplus water).

¶ Implement remedial or management actions as appropriate within 2 days (TBC) of
identifying the trigger exceedance.

Establish reference site (location TBC) upstream
of discharge point/s to monitor when flow starts
and stops naturally (Figure 3).

Install gauging stations at appropriate locations
along Jimblebar Creek and/or tributaries (TBC)
to monitor surplus water discharge (Figure 3).

Monthly inspection/monitoring (TBC) of surface
water wetting front during periods of surplus

Annual reporting

¶ Report the environmental outcome against the trigger criteria and
threshold criteria for each calendar year in the Annual
Compliance Assessment Report for MSXXXX.

¶ If the trigger criterion was exceeded during the reporting period,
discuss potential reasons for exceedance of the trigger criterion
and include a description of the effectiveness of trigger level
actions.
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Outcome-based provisions

Environmental criteria:

¶ Trigger criteria

¶ Threshold criteria

Response actions:

¶ Trigger level actions

¶ Threshold contingency actions

Monitoring Reporting

Threshold criterion 1
The Jimblebar Creek wetting front reaches 200 m
from the upstream extent of Innawally Pool (Figure 3)
under natural no-flow conditions.

Threshold contingency actions (and timing to implement)

¶ If exceedance of threshold criterion is considered likely to be attributable to
surface water discharge, cease surface discharge into Jimblebar Creek or its
tributaries.

¶ Implement contingency action/s, including ceasing surplus water discharge within
24 hours (TBC) of identifying the threshold exceedance.

¶ Increase frequency and/or extent of on-ground assessments as appropriate.

¶ Monitor to ensure contingency actions are successful and review procedures, if
appropriate.

water discharge and natural no-flow conditions
at the monitoring locations (TBC) (Figure 3).

¶ If the threshold criterion was exceeded during the reporting
period, discuss potential reasons for exceedance of the threshold
criterion and include a description of the effectiveness of
threshold contingency action/s.

Exception reporting

¶ Notify Superintendent HSE within 24 hours (TBC) if trigger
criterion is exceeded.

¶ Notify General Manager within 24 hours (TBC) if threshold
criterion is exceeded.

¶ Notify the CEO of DWER in writing within 7 days of identifying the
exceedance of the trigger criteria and/or threshold criteria.

¶ Provide a report to the CEO within 90 days of the exceedance of
the trigger criteria and/or threshold criteria being reported to
DWER, addressing the requirements of condition 5-7(5).

Wetting front extent:

Trigger criterion 2
The Caramulla Creek wetting front reaches 30 km
from the northern boundary of the Development
Envelope (Figure 4), under natural no-flow conditions.

Threshold criterion 2
The Caramulla Creek wetting front reaches 34 km
from the northern boundary of the Development
Envelope (Figure 4), under natural no-flow conditions.

Trigger level actions (and timing to implement)

¶ Review discharge regime, frequency, extent and timing.

¶ Review contingency actions, including potential modification to surplus water
management and discharge regime (re-distribution or decrease of surplus water).

¶ Implement remedial or management actions as appropriate within 2 days (TBC) of
identifying the trigger exceedance.

Threshold contingency actions (and timing to implement)

¶ If exceedance of threshold criterion is considered likely to be attributable to
surface water discharge, cease surface discharge into Caramulla Creek.

¶ Implement contingency action/s, including ceasing surplus water discharge within
24 hours (TBC) of identifying the threshold exceedance.

¶ Increase frequency and/or extent of on-ground assessments as appropriate.

¶ Monitor to ensure contingency actions are successful and review procedures, if
appropriate.

Establish reference site (location TBC) upstream
of discharge point on Caramulla Creek to
monitor when flow starts and stops naturally
(Figure 4).

Install gauging stations at appropriate locations
along Caramulla Creek (TBC) to monitor surplus
water discharge (Figure 3).

Quarterly inspection/monitoring (TBC) of surface
water wetting front during periods of surplus
water discharge and natural no-flow conditions
at established monitoring locations (TBC)
(Figure 4).

Groundwater level rise (mounding):

Trigger criterion 3
Groundwater levels in monitoring bore/s within the
Caramulla MAR area reach 29 m below ground level.

Threshold criterion 3
Groundwater levels monitoring bore/s within the
Caramulla MAR area reach 25 m below ground level.

Trigger level actions (and timing to implement)

¶ Review discharge regime, frequency, extent, timing and hydrological model.

¶ Review contingency actions, including potential modification to surplus water
management and discharge regime (re-distribution or decrease of surplus water).

¶ Implement remedial or management actions as appropriate within 2 days (TBC) of
identifying the trigger exceedance.

Threshold contingency actions (and timing to implement)

¶ If exceedance of threshold criterion is considered likely to be attributable to
surface water discharge, cease surface discharge into Caramulla MAR.

¶ Implement contingency action/s, including ceasing groundwater injection within 24
hours (TBC) of identifying the threshold exceedance.

¶ Increase frequency and/or extent of on-ground assessments as appropriate.

¶ Monitor to ensure contingency actions are successful and review procedures, if
appropriate.

Establish reference site/s outside the predicted
extent of mounding.

Monthly monitoring of groundwater levels from
monitoring bores within the Caramulla MAR area
(Figure 5) and reference bore/s outside the
predicted mounding zone.
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