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1. Introduction 

AGL Energy Limited (AGL) is developing the Newcastle Gas Storage Facility 

Project in Tomago and Hexham, New South Wales. The Project is required to 

meet AGL’s peak gas market requirements over winter and to provide additional 

security of gas supply during supply disruption events. New South Wales 

currently has no reliable gas storage capacity. 

1.1. Purpose and Scope 

This Groundwater Management Sub Plan (GWMP) forms part of the Construction 

Environmental Management Plan to construct and install the Main Power Supply 

(MPS) for the AGL Newcastle Gas Storage Facility (NGSF).  The MPS works are 

shown on Figure 1. 

The scope of works covered by this GWMP includes: 

Transmission Line 

• Two new concrete 33 kV power poles within the existing Ausgrid 

easement.  Each power pole will be approximately 650 mm diameter at 

ground level and will extend approximately 14 metres above ground level. 

• Replace existing timber pole (JS50181) with a new concrete pole.  The 

new pole will have a diameter of approximately 600 mm at ground level 

and will extend approximately 11 metres above ground level.  One new 

stay wire will be located on the new pole and will be located entirely within 

the existing Ausgrid easement. 

• Two sets of four underground cables (three 33 kV underground cables and 

one earth cable) between the new poles and the switching station.  The 

cables will be located wholly within existing Ausgrid easements.  For the 

majority of their length, each set of four cables will be located within 

conduits in a trench.  Each of the 33 kV cables will be located within a  

150 mm diameter conduit, while the earth cable will be located within a 

100 mm diameter conduit. The conduits will have a length of 

approximately 400 metres and will be backfilled with fluidized thermal 

backfill and compacted backfill.  Between the end of the conduits and each 

of the poles (up to approximately 20 metres), the cables will be direct 

buried (no fluidised backfill).  Approximately 8 metres of each of the 

cables will then extend up the 33 kV power poles to connect with the 

overhead lines. 
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• Remove the three existing aboveground power lines that run between the 

new concrete 33 kV power poles. This will only be done once construction 

works are complete and the switching station is energized.  

Switching Station 

• A switching station building on the northern side of the pre-formed earth 

pad within the NGSF site.  The switching station will have high voltage 

switchgear equipment installed with contained sulphur hexafluoride (SF6) 

gas used for electrical insulation.  

• An auxiliary transformer adjacent to the switching station.  The auxiliary 

transformer is a standalone unit and will contain transformer mineral oil 

with an internal bund to hold this oil in case of a leak. 

• A gravel access track to provide Ausgrid independent access to the 

switching station without having to enter the NGSF site. 

• A concrete hardstand area for vehicular access to the switching station. 

• Surrounding gravel areas. These areas will have a buried impervious 

membrane between the gravel and the soil. The purpose of the membrane 

is to ensure that stormwater from the area housing the buildings and 

transformers does not infiltrate into the underlying groundwater. 

• Stormwater piping that will direct the stormwater to the stormwater 

treatment system for the main NGSF site. 

Substation 

• A substation building on the southern side of the pre-formed earth pad 

within the NGSF site.   

• Two main transformers south of the substation. The main transformers 

are separated and each will contain transformer mineral oil with an 

external bund to hold this oil in case of a leak. 

• A concrete access road to provide AGL access to the substation. 

• Surrounding gravel areas. These areas will have a buried impervious 

membrane between the gravel and the soil. The purpose of the membrane 

is to ensure that stormwater from the area housing the buildings and 

transformers does not infiltrate into the underlying groundwater. 

• Stormwater piping that will direct the stormwater to the stormwater 

treatment system for the main NGSF site. 
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The purpose of this GWMP is to describe how risks to groundwater associated 

with the MPS will be managed during construction. 

This Plan has been prepared to address the requirements of the Minister’s 

Conditions of Approval (CoA), the AGL Statement of Commitments (SoC), the 

safeguards listed in the Environmental Assessment (EA) and Preferred Project 

and Response to Submissions Report (PPR), and all applicable legislation. 

1.2. Background 

The Tomago, Tomaree and Stockton Groundwater Sources are dune sand 

aquifers within the Lower North Coast and Hunter Water Management Areas. 

Collectively they are known as the Tomago Sandbed aquifers and cover an area 

of approximately 275 km2 along a coastal strip up to 15 km wide. These aquifers 

are low salinity, high yield water sources that form an important part of the 

regional potable water supply for the greater Newcastle area. The gas storage 

facility site overlays the Tomago Sandbeds and is within the Hunter Water Special 

Area (Figure 2).  Depth to groundwater across the project area is quite shallow 

varying from 0.08 – approximately 3.5 metres below ground level (see  

Table 2-1). 

The following reports provide background information on the groundwater 

conditions (depth and quality) which will be encountered during construction: 

• Newcastle Gas Storage Facility Project, Groundwater Assessment, Tomago 

NSW (Coffey reference GEOTLCOV24054AA-AF, 13 January 2011 (Coffey, 

2011)); 

• Preliminary Contamination Assessment, Newcastle Gas Storage Facility, 

Tomago Aluminium Land, Tomago NSW (Coffey reference 

ENAUWARA04016AA-R02a, October 2010 (Coffey, 2010a));  

• Newcastle Natural Gas Storage Facility – Report on Preliminary 

Geotechnical Investigation (WorleyParsons reference 401010-00648-SS-

REP-0001, 14 October 2010 (WorleyParsons, 2010). 

• Coffey Groundwater Baseline Monitoring Report, Coffey Geotechnics, 

2012a & 2012b (in GMP) 

1.3. Objectives 

The key objective of the GWMP is to ensure that impacts to groundwater are 

minimised and to comply with regulatory requirements and commitments made 

by AGL in its EA, Statement of Commitments and PPR.  
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1.4. Relevant Legislative Requirements and Guidelines 

1.4.1 Legislation 

Groundwater management activities carried out for the Project shall comply with 

relevant policy, legislation, regulations and guidelines. These include but are not 

limited to the policy, legislation, regulations and guidelines listed in Table 1-1. 

Table 1-1  Key Policy, Legislation and Regulations 

Legislation / Policy Relevance 

NSW Environmental 

Planning and 

Assessment Act 1979 

EP&A Act  

The EP&A Act and Regulation include provisions to ensure that proposals 

which have the potential to impact the environment are subject to detailed 

assessment, and provide opportunity for public involvement. 

The EP&A Act requires compliance with the conditions of the project 

approval granted for the Project under Part 3A of the EP&A Act 

Protection of the 

Environment 

Operations Act 1997 

POEO Act 

The purpose of the POEO Act is to control pollution and set up a licensing 

regime for certain activities.  An environmental protection licence will be 

required for the construction of the Gas Storage Facility. 

The POEO ACT also regulates waste, including excavated soils.   

Hunter Water 

Regulation 2010 

(NSW)  

Hunter Water Act 1991 

The Hunter Water Regulation 2010 (NSW) makes provision for the 

regulation of certain activities within areas declared to be special areas 

under the Hunter Water Act 1991. The Tomago Sandbeds Catchment area is 

a special area within this Act and the gas plant site is located in the south 

western corner of the Tomago Sandbeds Catchment area. 

The regulation states that certain specified activities cannot be undertaken 

without approval in the special areas that include the Tomago Sandbeds 

catchment. The restrictions on the use of the land and development include 

extractive industries and activities that pollute waters. No extractive 

industry is proposed as part of the Project.  

Water Sharing Plan 

(WSP) for the Tomago 

Tomaree Stockton 

Groundwater Sources 

Water Management 

Act 2000 

Groundwater within the Project area is managed as part of the Water 

Sharing Plan (WSP) for the Tomago Tomaree Stockton Groundwater Sources 

gazetted on 7 February 2003 and amended on 1 July 2004. This is a legal 

document made under the Water Management Act 2000 and applies to 

30 June 2014. The WSP is administered by the NSW Office of Water (NOW).  

The Tomago Tomaree Stockton WSP quantifies the available water and 

contains rules for how water is shared between the environment and 

licensees, and between the different categories of licences. Climate and the 

level of recharge to groundwater sources vary from year to year. The WSP 

therefore uses the average annual recharge as the basis for sharing water in 

these groundwater sources. 

The Tomago groundwater source is fully allocated and no further access 

licences are being issued by the NOW. To obtain access, groundwater 

allocation must be purchased on a temporary or permanent basis. 

This Project will need to ensure that the development does not affect the 

water quantities, water qualities or associated ecosystems that are 

recognised under this WSP. 
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Legislation / Policy Relevance 

Water Management 

Act 2000 

Water Act 1912 

The Water Management Act 2000 (NSW) (WM Act) aims to ensure the 

sustainable management of water resources in NSW for present and future 

generations, primarily through the issue of licenses and approvals for the 

extraction and use of water from rivers and groundwater aquifers. The WM 

Act applies to parts of NSW that are subject to Water Sharing Plans (WSPs). 

Those areas of NSW not covered by such plans are managed in accordance 

with the Water Act 1912 (NSW). 

Prior to installation of groundwater monitoring bores or production bores, 

appropriate groundwater licenses from the NSW Office of Water will be 

obtained adhering to relevant NSW legislation (Water Management Act 2000 

and the Water Act 1912).  

Appropriate licenses were obtained prior to commencement of the initial 

drilling program for the three monitoring bores (MW1-MW3) in August 2010 

and again for the June 2011 drilling program to install the additional 

monitoring bores for the baseline and construction monitoring network 

(MW3A-MW11, and BH4, BH8, BH11, BH15). 

State Groundwater 

Policy Framework 

(NSW) 

Groundwater management in NSW is guided by the State Groundwater 

Policy Framework Document developed by the NSW Department of Land and 

Water Conservation (DLWC) in 1997. A set of three component policies have 

been developed in association with stakeholder-based working groups, 

identifying management needs and providing management principles and 

guidelines. The policies commit agencies to the review and modification of 

related regulatory and operational activities, and to the support of 

cooperative management programs. The three policies are listed below: 

Groundwater Quality Protection Policy (DLWC, 1998); 

Groundwater Quantity Management Policy; and 

Groundwater Dependent Ecosystems Policy (DLWC, 2002). 

This GWMP takes into account the above principles. 

1.4.2 Guidelines 

Guidelines for Groundwater Protection in Australia 

The Guidelines for Groundwater Protection in Australia (ARMCANZ and ANZECC, 

1995) are part of the National Water Quality Management Strategy. The 

guidelines provide a framework for protecting groundwater from contamination in 

Australia and involve the identification of specific beneficial uses and values for 

every major aquifer.  

The guidelines outline a number of protection strategies to protect each aquifer 

and all involve groundwater monitoring. This GWMP is consistent with the 

requirements of the guidelines and other documents identified here.  A 

groundwater monitoring program for the greater NGSF project which is being 

implemented by AGL has been developed in consultation with relevant agencies 

and is described in detail within the Groundwater Management Sub plan for the 

CEMP for the construction of the main gas storage facility. 
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Other guidelines, specifications and policy documents relevant to this Plan 

include: 

• AGL Life Guard Standard 19 – Environmental Aspects and Impacts. 

• Agriculture and Resource Management Council of Australia and New 

Zealand and Australian and New Zealand Environment and Conservation 

Council (1995) National Water Quality Management Strategy – Guidelines 

for Groundwater Protection in Australia. 

• Australian and New Zealand Environment and Conservation Council and 

Agriculture and Resource Management Council of Australia and New 

Zealand (2000) National Water Quality Management Strategy - Australian 

and New Zealand Guidelines for Fresh and Marine Water Quality. 

• Landcom (2006) Urban Stormwater: Soils and Construction (Blue Book). 

• National Health and Medical Research Council (2004) National Water 

Quality Management Strategy – Australian Drinking Water Guidelines 

2004. 

• NSW Department of Housing (1998) Managing Urban Stormwater: Soils 

and Construction. 

1.5. Minister’s Conditions of Approval and Statement of 

Commitments 

The CoAs that are relevant to this Groundwater Management Sub Plan are listed 

Table 1-2 below. 

Table 1-2  Conditions of Approval 

CoA Conditions Sub Plan 

Reference 

A7 With the approval of the Director-General, the Proponent may submit 

any strategy, plan or programme required by this approval on a 

progressive basis for discrete work packages or stages. 

This Plan 

A14 The Proponent shall implement all reasonable and feasible measures to 

prevent and/or minimise any material harm to the environment that 

may result from the construction, operation or rehabilitation of the 

project. 

This Plan 

A15 The Proponent shall notify the Director-General and any other relevant 

agencies of any incident associated with the project as soon as 

practicable after the Proponent becomes aware of the incident. Within 

seven days of becoming aware of the incident, the Proponent shall 

provide the Director-General and any relevant agencies with a detailed 

Section 5.4 of 

the CEMP 

Appendix C to 

this Plan 



 

 

Groundwater Management Sub Plan 

Newcastle Gas Storage Facility – Main Power Supply 
7 

CoA Conditions Sub Plan 

Reference 

report on the incident. 

B15 During construction, the Proponent shall store and handle all dangerous 

goods, as defined by the Australian Dangerous Goods Code, strictly in 

accordance with: 

(a) all relevant Australian Standards; and 

(b) DECC's Environment Protection Manual Technical Bulletin – Bunding 

and Spill Management. 

In the event of an inconsistency between the requirements listed from 

(a) to (b) above, the most stringent requirement shall prevail to the 

extent of the inconsistency. 

Table B-4, 

Appendix B  

B20 Except as may be expressly provided by an Environment Protection 

Licence for the project, the Proponent shall comply with section 120 of 

the Protection of the Environment Operations Act1997 during 

construction of the project. 

This Plan and 

SWMP, 

Appendix B4 

to the CEMP 

B41 The Proponent shall not cause, permit or allow any waste generated 

outside the site to be received at the site for storage, treatment, 

processing, reprocessing, or disposal on the site during construction, 

except as expressly permitted by a licence under the Protection of the 

Environment Operations Act 1997, if such a licence is required in 

relation to that waste. 

Table B-3, 

Appendix B  

B57(c) As part of the Construction Environmental Management Plan required 

under condition B56 of this approval, the Proponent shall prepare and 

implement the following: 

a Groundwater Management Plan prepared in consultation with NOW 

and HWC to detail how impacts to groundwater will be avoided and 

mitigated during the construction and operation of the project. The Plan 

shall integrate data from groundwater monitoring under taken as 

required by condition B25 to set baseline and to establish targets and 

thresholds for the duration of the project. A contingency plan shall be 

developed as part of the Groundwater Management Plan in the event 

that groundwater is compromised during construction, such as through 

drawdown from horizontal directional drilling. 

This Plan 

 

The Statement of Commitments relevant to this Groundwater Management Sub 

Plan are presented in Table 1-3 below. 

Table 1-3  Statement of Commitments 

SoC Commitments Sub Plan 

Reference 

107 The GWMP will be prepared and implemented as part of the CEMP 

and will describe best practice control measures to reduce the risk of 

contamination of shallow groundwater, or the substantial alteration 

of groundwater flows due to drawdown effects. The proposed (on-

site) monitoring network will be effective in identifying any impacts 

during construction of the Project.  

Appendix B 

Table 5-2 

Monitoring 

network 

described in 

GWMP for main 
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SoC Commitments Sub Plan 

Reference 

The GWMP will define the groundwater monitoring network including 

groundwater level and quality monitoring frequencies, present a spill 

response plan and a contingency plan to respond to any spills or 

measured groundwater contamination.  

NGSF site and 

also AGL 

Groundwater 

Monitoring 

program. 

 The GWMP will be based on the following principles:  

91 • Minimise groundwater use; Table B-2, 

Appendix B 

48 • Re-inject excess groundwater pumped from trenches during 

construction where possible to minimise temporary changes in 

local groundwater levels; 

Table B-2, 

Appendix B 

111 • Replace material excavated from trenches to minimise changes 

to groundwater flows, as far as practical. Where possible, 

pipelines will be bedded on sand in the base of the trench; 

Table B-2, 

Appendix B 

172 • Protect groundwater quality; Table B-1, 

Appendix B 

120 • If a significant chemical spill or leakage occurs, or if parameters 

measured exceed guidelines, an emergency response plan will 

be implemented that includes the following measures: 

Appendix C 

99 • Clean up the contamination source and any soil impacts; Appendix C 

108 • Assess the groundwater quality with respect to background 

concentrations; 

Appendix C 

121 • Advise the Environment Protection Authority (EPA), NSW Office 

of Water (NOW) and Hunter Water Corporation (HWC) of the 

spill; 

Appendix C 

110 • Install additional monitoring bores, review analytical suite and 

increase monitoring frequency; 

Appendix C 

132 • Prepare Remediation Action Plan which is likely to include 

hydraulic containment using one or more down gradient (new) 

pumping bores; and. 

Appendix C 

99 • Pump the reclaimed water to a treatment facility for 

treatment/disposal and re-inject to groundwater if the water 

meets relevant site criteria. 

Appendix C 

105 A groundwater management plan will be prepared in consultation 

with HWC, EPA and NOW. The groundwater management plan will 

include, but not be limited to: 

• A description of the quantity and source of all surface water 

supplies relating to construction. 

• A description of all dewatering activities including the quantity 

of groundwater to be taken. 

• A detailed baseline data on groundwater levels and quality. 

• Groundwater quality impact assessment criteria. 

• A program to monitor groundwater levels and quality. 

This sub plan. 

Baseline 

monitoring and 

ongoing 

monitoring 

addressed in 

GWMP for main 

NGSF site and 

AGL 

Groundwater 

Monitoring 
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SoC Commitments Sub Plan 

Reference 

• A program to monitor the effects of any change in groundwater 

levels and quality on groundwater dependent ecosystems. 

• A protocol for the investigation, notification and mitigation of 

identified exceedances of the groundwater quality impact 

assessment criteria. 

• A strategy to prevent illegal dumping of waste on the site and 

any access roads or tracks. 

Program 

 

96 Measures for preventing contamination of surface water described in 

the SWMP will assist in preventing the contamination of groundwater.  

Measures for preventing contaminated soils or Acid Sulphate Soils 

(ASS) from contaminating surface water are described in the Soil 

Management Sub Plan (SMP) and Acid Sulphate Soil Management 

Sub Plan (ASSMP). These measures will prevent contamination of 

groundwater by negating the infiltration of contaminated surface 

water and the leaching of potential contaminants from the soil into 

the groundwater. 

Management measures outlined in the SWMP relevant to the GWMP 

include the following principles: 

SWMP, Appendix 

B4 to CEMP and 

ASSMP, Appendix 

B7 to CEMP 

 • Minimise land disturbance. Table B-1, 

Appendix B 

 • Control stormwater runoff from construction sites.  Table B-1, 

Appendix B 

 • Provide sedimentation treatment for all surface runoff from 

disturbed areas. 

Table B-1, 

Appendix B 

 • As far as practical, separate clean water (i.e. runoff from 

undisturbed areas), and potentially contaminated water at the 

construction sites.  

Table B-1, 

Appendix B 

97 • Build temporary or permanent infrastructure to capture any 

spills or leaks of potentially contaminating chemicals before 

they enter the environment 

Appendix B 

Appendix C 

36 • Collect and store amenities wastewater before transporting off-

site for treatment or disposal. 

Table B-1, 

Appendix B 

102 NOW will be consulted regarding any construction dewatering of 

pipeline excavations to ensure that any extractions are properly 

licensed (if required). 

Section 3 

Table B2, 

Appendix B 

126 All water supplies for construction and operations will be sourced 

from an authorized and reliable supply.  

Table B-1, 

Appendix B 
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1.6. Responsibilities 

Key personnel responsible for implementation of the measures set out in this 

CHMP are: 

• Project Manager 

• Site Manager 

• Site Supervisor  

• SQE Advisor 
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2. Identification and Assessment 

2.1. Existing Environment 

The Project site and northern section of the gas pipeline corridor are located 

above the Tomago Sandbeds and within the Hunter Water Special Area. The 

Tomago Sandbeds aquifer is a low salinity, high yield water source that forms an 

important part of the regional potable water supply for the greater Newcastle 

area. The closest Hunter Water Corporation (HWC) water supply pumping station 

is Pump Station 20, which is approximately 500m north of the Project site (shown 

in blue in Figure 3). Groundwater beneath the Project site flows northwest 

towards Pump Station 20 as shown in Figure 4. 

The Tomago Sandbeds is mostly a homogeneous and unconsolidated sand unit 

consisting mainly of fine to medium grained quartzose beach sand deposits and 

underlain by impervious clay and rock. The sandy nature of the sediments at the 

Project site suggest that rainfall recharge to the aquifer is rapid. In areas with 

indurated horizons within the sand body, the rate of groundwater infiltration 

would be greatly reduced. 

The thickness of the Tomago Sandbeds aquifer ranges from 4m in the west and 

northeast of the Project site, to more than 45m in a palaeochannel that traverses 

north of Project site from the Hunter River to Fullerton Cove. Shallow bedrock 

occurs immediately to the southwest and to the northeast of the Project site. 

The aquifer is a shallow unconfined aquifer with all recharge originating from local 

rainfall recharge. Groundwater discharge is to wetland areas, vegetation and 

nearby HWC production bores. Groundwater levels at the Project site are listed in 

Table 2-1 and include details of newly installed groundwater monitoring bores 

MW4 - MW7 constructed by Coffey to assess baseline conditions at boundary 

locations shown in green in Figure 3. Also included are bores completed by 

WorleyParsons as part of geotechnical studies (BH4, BH8, BH11, and BH15) 

shown in orange in Figure 3. Monitoring bore MW3A was installed during the June 

2011 drilling program to replace the existing monitoring bore MW3, which was 

found to be collapsed. 

2.2. Groundwater Monitoring Bore Locations 

Groundwater monitoring bore locations within the Project site to be used during 

the construction program are shown in green and orange in Figure 3.  
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2.3. Groundwater Monitoring Network 

Depth to groundwater data gained from the AGL Groundwater Monitoring 

baseline studies is provided below.  Monitoring well 5 (MW5) is the closest well to 

the MPS works. 

Table 2-1  Gas storage facility site groundwater levels 

Bore 

ID 

Easting 

(m MGA) 

Northing 

(m MGA) 

Total 

Depth 

(m bgl) 

Screened 

Interval 

(m bgl) 

RL Top of 

PVC 

Casing 

(m AHD) 

RL 

Ground 

Level 

(m AHD) 

GW 

Depth 

(m bgl) 

GW Level 

(m AHD) 

MW1 380829 6368998 4.2 1.7 to 4.2 4.50 4.00 2.10 1.90 

MW2 381681 6368871 3.5 0.5 to 3.5 4.10 3.35 0.08 3.27 

MW3A 381200 6368608 6.2 2.5 to 5.5 7.38 6.78 3.07 3.71 

MW4 380879 6368810 6.4 2.3 to 5.3 6.24 5.43 3.01 2.42 

MW5 381028 6368973 6.0 2.1 to 5.1 4.28 3.67 1.16 2.51 

MW6 381202 6368946 5.7 2.0 to 5.0 4.74 4.14 1.26 2.88 

MW7 381408 6368910 5.7 1.5 to 4.5 4.29 3.80 0.63 3.17 

BH4 381266.6 6368734 8.4 5.4 to 8.4 7.68 6.83 2.98 3.86 

BH8 381166.3 6368863 10.3 

7.3 to 

10.3 5.25 4.80 1.46 3.34 

BH11 380974.2 6368842 8.5 5.5 to 8.5 7.32 6.97 3.36 3.61 

BH15 381089.2 6368730 5.5  2.0 to 5.5 6.15 5.65 2.08 3.58 

m AHD – Australian Height Datum. 
m bgl – metres below ground level. 

Note: Groundwater levels for MW1-MW7 recorded on 20 June 2011 and groundwater levels for BH4, 
BH8, BH11 and BH15 recorded on 2 August 2011. 

Groundwater levels measured for MW1, MW2 and MW3 for August 2010 were 

combined with the Tomago Aluminium Corporation (TAC) August 2010 data from 

62 monitoring bores and the July 2010 data from 21 bores monitored by HWC to 

compile a groundwater contour map which in the regional area.  

The interpreted location of the groundwater divide is illustrated in Figure 4 and is 

approximately 700 m south of the gas plant site. North of the divide groundwater 

flows to the northwest and south of the divide groundwater flows to the 

southeast.  

2.4. Main Power Supply Trench 

Groundwater levels along the trenches that will house cabling from the NGSF site 

to transmission lines approximately 400 metres to the north are likely to be in 
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the order of 1 metre below ground level based on monitoring results from MW5 

during baseline studies undertaken for AGL (Coffey Geotechnics 2012a and 

2012b).  

Dewatering  

Works are expected to be conducted in a staged approach with trenches open for 

1-2 days at time. It is envisaged that any dewatering activity will be undertaken 

with a small pump with the discharge directed to  sediment and velocity control 

devices (hay bales and geotextile materials) and the water be allowed to infiltrate 

into the ground away from the excavation.  

Pole insertion will have a limited interface with ground water. The amount of 

water displaced will be equivalent to the volume of the pole. Displaced water will 

be allowed to reinfiltrate directly to the ground. The spoil removed from the pole 

hole will be either removed by suction truck and disposed of in an approved 

manner or stockpiled with sediment erosion control measures in place.   

The excavation to insert the precast concrete pull pit is relatively small. The 

excavation will be open for a short period of less than 5 days and it is expected 

that dewatering will be minimal.  It is envisaged that any dewatering activity will 

be undertaken with a small pump with the discharge directed to  sediment and 

velocity control devices (hay bales and geotextile materials) and the water be 

allowed to infiltrate into the ground away from the excavation. The spoil removed 

from the pull pit excavation will be stockpiled with sediment erosion control 

measures in place.   

 

2.5. Potential Groundwater Impacts 

The Project activities are described in detail in the main body of the CEMP.  

During construction, including installation of building footings, the pipeline and 

access roads, the following potential groundwater impacts could occur: 

• Local drawdown as a result of dewatering during excavation including 

trenching; 

• Changes to local water levels as a result of reduced local rainfall recharge 

due to hardstand and building areas balanced by increased recharge to 

the aquifer as a result of the removal of vegetation; 

• Discharge of water from trenches, ponds or other excavations during 

construction that have been exposed to contaminated soil or ASS and that 
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has elevated contaminant concentrations. This is unlikely to occur within 

the gas plant site and the pipeline trenching route as the risk of 

contaminated or acid sulphate soils occurring are low;  

• Illegal dumping on-site; and 

• Leaks and spills from construction equipment or high risk activities (such 

as chemical or fuel storage or toilet areas). 
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3. Consultation and Communication 

3.1. Stakeholder Consultation 

AGL in consultation with NSW Office of Water and Hunter Water Corporation 

originally developed this Plan in accordance with the CoA B57(c). 

The NSW Office of Water, Hunter Water Corporation and port Stephens council 

have reviewed this sub plan and have provided comment on its content. 

After consultation with NOW representatives (4/11/13) it is understood that a 

threshold of three Mega litres of extraction needs to be exceeded before 

PowerServe Pty Ltd will require a water extraction licence. PowerServe Pty Ltd do 

not anticipate to extract three mega litres of ground water during construction 

activities and therefore the threshold for licence application is not expected be 

reached.  

Ongoing consultation with NOW, HWC and other relevant government agencies or 

stakeholders may also be undertaken should they raise specific concerns during 

the construction of the Project or as a result of subsequent revisions of this Plan. 

3.2. Training and Awareness 

All project personnel, subcontractors and consultants attending site will be 

required to complete induction training.  This will include a groundwater 

component to reinforce the important management issues and the measures that 

will be implemented to protect the groundwater. Ongoing toolbox talks will 

highlight specific environmental requirements associated with activities underway 

at the time.   

Examples of topics that may be covered during project induction and toolboxes 

include: 

• Spill control and reporting of spills; 

• Storage of dangerous goods and hazardous chemicals; and 

• Excavation dewatering. 
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4. Implementation of Controls 

4.1. Groundwater Mitigation and Management Measures 

Project mitigation measures and responsibilities associated with groundwater 

management are outlined in Appendix B. These mitigation measures have been 

developed from the SoC, mitigation measures described in the EA and to ensure 

compliance with relevant CoA, legislation and best practice. 

In addition, an Emergency Spill Response Procedure has been developed that is 

consistent with this CEMP and is included in Appendix C. 
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5. Monitoring and Review 

5.1. Monitoring, Inspection and Reporting 

Inspection of identified potential groundwater impact sources will occur for the 

duration of the Project.  

Daily visual inspections of the construction site will be undertaken by relevant 

personnel to identify actual or potential groundwater management risks. 

Documented weekly environmental inspections of implemented groundwater 

management and mitigation measures will also be undertaken and recorded.  

This will include auditing of construction work practices to ensure there is no 

impact to groundwater. These inspections will be documented on the weekly 

checklist. 

The groundwater inspection and reporting program is listed in Table 5-1 below. 

Table 5-1  Groundwater Inspection and Reporting Program 

Activity Area Resources Responsibility Frequency Reported To 

ROUTINE INSPECTIONS 

Daily 

Environmental 

Inspection 

All Site Diary Site Supervisor Daily Site Manager 

Weekly 

Environmental 

Inspection 

All Weekly 

Environmental 

Inspection 

Checklist 

Site Supervisor Weekly Site Manager 

Quarterly 

Internal Audits 

All CEMP/ Sub 

Plans 

SQE Advisor Quarterly Project Manager 

Quarterly 

External Audits 

All External Audit 

Checklist 

Environmental 

Representative 

Quarterly DoPI, Director 

General 

AGL Audits All External Audit 

Checklist 

AGL Six Monthly or 

as determined 

by the auditor 

PowerServe Pty. 

Ltd / AGL 

REPORTING 

Monthly 

Environmental 

Reports 

All Weekly 

Environmental 

Checklist 

Site Supervisor Monthly Site Manager 

Six Monthly 

Compliance 

Tracking 

All Six Monthly 

Compliance 

Tracking 

Site Manager Six Monthly Project Manager/ 

AGL 
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Activity Area Resources Responsibility Frequency Reported To 

Report Report 

Six Monthly 

Performance 

Against 

Targets 

All Six Monthly 

Environmental 

Performance 

Report 

Project Manager Six Monthly AGL 

There are no primary GDEs identified on-site, instead there are low-lying areas 

within the dunes where the water table is intersected on the eastern boundary of 

the site. Two surface water monitoring locations, SW1 and SW2, are part of the 

surface water monitoring program currently underway in this area of the site, as 

described in the Surface Water Management Sub Plan (SWMP). 

Table 5-2 summarises the broad groundwater monitoring program for the NGSF 

project.  

Table 5-2  Groundwater Monitoring Requirements 

Management Practice Monitoring Responsibility Timing 

Baseline monitoring  

 

Quarterly monitoring 

of groundwater at 11 

locations on-site (7 

boundary and 4 

internal sites) and at 

4 locations off-site 

(Hunter River pipeline 

crossing) for a period 

of 6 months prior to 

construction 

commencing.  

AGL 6 months of data (3 

rounds of sampling) 

collected and 

interpreted prior to 

construction beginning.  

 

Groundwater monitoring 

during first 12 months of 

construction at 11 

locations on Gas Storage 

Facility site (7 boundary 

and 4 internal sites, plus 

any additional bores 

identified as necessary in 

Risk Assessment) and at 

4 locations off-site 

(Hunter River pipeline 

crossing).  

Continuous loggers 

and monthly sampling 

for the initial 12 

months of 

construction.  

Reports to be 

provided to HWC 6 

monthly.  

 

AGL During first 12 months 

of construction.  

 

Groundwater monitoring 

beyond first 12 months of 

construction at the 11 

locations on Gas Storage 

Facility site (7 boundary 

and 4 internal sites, plus 

any additional bores 

identified as necessary in 

Continuous loggers 

and sampling at a 

frequency of not less 

than quarterly 

throughout 

construction.  

Reports to be 

AGL Following the first 12 

months of construction 

until commissioning.  
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Management Practice Monitoring Responsibility Timing 

Risk Assessment) and at 

4 locations off-site 

(Hunter River pipeline 

crossing).  

provided to HWC 6 

monthly.  

Groundwater level 

frequency monitoring 

6 bores with 

continuous data 

loggers (MW1, MW2, 

MW3A, MW4, and 

MW6, together with 

new Holding Pond 

bore) and 6 measured 

quarterly  

Groundwater inflow and 

re-injection rates will be 

monitored during 

excavation works  

Prior to re-injection, 

water quality parameters 

including pH will be 

measured.  

Daily inspections PowerServe Pty. Ltd During construction 

Maintain dedicated 

refuelling, chemical 

storage and equipment 

wash down areas. 

Daily inspections PowerServe Pty. Ltd During construction 

Groundwater monitoring 

bores at risk of being 

destroyed during the 

construction program will 

be appropriately 

decommissioned.  

 

Monitor bore integrity 

weekly. 

Decommission in 

advance of necessary 

site works, or if 

damaged, 

decommission 

properly. Replace 

bores as necessary.  

 

AGL decommissioning  

PowerServe Pty. Ltd 

weekly monitoring  

During construction 

5.2. Records 

The following records relating to groundwater management and monitoring are to 

be maintained by the Contractor: 

• Spill or incident reports; 

• Records of daily/weekly inspections during construction; 

• Records of groundwater inflows into excavations, dewatering and re-

injection rates; 
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• Records of groundwater treatment; and 

• Records of groundwater disposal. 

• Additionally, a copy of this GWMP is to be maintained on AGL's dedicated 

website for the NGSF project. 

The following records are to be maintained by AGL: 

• Records of periodic site inspections. 

All records are to be maintained in compliance with record keeping requirements 

as outlined in the CEMP. 

5.3 Auditing 

Quarterly internal audits for compliance against the CoA, SoC and other relevant 

licences and approvals will be undertaken (as shown in Table 5-1) and will 

include an audit of the worksite and subcontractors to assess compliance with 

this Plan and site EWMS, including all environmental management aspects related 

to groundwater.  

The Contractor will be responsible for managing and implementing actions from 

these audits. 

Regular environmental compliance audits against the CEMP for this scope of work 

and weekly work area environmental inspections will also incorporate any issues 

relating to groundwater.  

In addition, the Environmental Representative engaged by AGL is charged with 

monitoring the implementation of the CEMP (including sub plans) and will audit 

construction activities periodically (anticipated quarterly).  
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6. Incident Management 

All environmental incidents occurring on the Project will be managed by the 

Contractor as detailed in Section 5.4 of the CEMP. This includes notification, 

recording, reporting and response processes. 

A Contingency Plan has been developed to address issues that may arise in the 

event that groundwater is compromised during construction and is included as 

Appendix C.  
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Figure 1 MPS Works 
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Figure 2  Project Location 
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Figure 3  Groundwater Monitoring Bore Locations 
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Figure 4  Interpreted Groundwater Contours for July-August 2010 Regional Scale 
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Figure 5  Contingency Plan Flowchart 

Note: Groundwater now 
regulated by EPA, not OEH 
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Figure 6  Hydraulic Containment Conceptual Layout 
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Table B-1  General Construction 

GENERAL CONSTRUCTION 

ID Management and Mitigation Measure Responsibility Inspection/ 

Timing 

Source 

1 Appropriate vehicle maintenance checks and spill containment equipment will be 

adopted to mitigate potential risks of groundwater contamination. 

Project Manager Before 

construction 

AGL 

2 Diversion drains shall be constructed as necessary to divert surface water drainage away 

from soil stockpiles, excavations or other disturbed areas. No area requiring diversion 

drains shall be left overnight without diversion drains unless approved by Project 

Manager (or delegate). 

Project Manager During 

construction 

Good practice 

3 All amenities wastewater will be collected and stored before transporting off-site for 

treatment or disposal. 

Site Supervisor During 

construction 

SoC 36 

4 As far as practical, separate clean water (i.e. runoff from undisturbed areas), and 

potentially contaminated water at the construction site. 
Site Supervisor  During 

construction 

SoC 96 

5 Provide sedimentation treatment for all surface runoff from disturbed areas. Site Supervisor  During 

construction 

SoC 96 

6 Minimise land disturbance. Site Supervisor  During 

construction 

SoC 96 

7 Control stormwater runoff from construction sites.  Site Supervisor  During 

construction 

SoC 96 

8 Construction water supplies will be sourced from an authorised and reliable supply. Site Supervisor  During 

construction 

SoC 126 

9 Stormwater runoff will be controlled by swales, diversion drains and sediment controls. Site Supervisor  During 

construction 

Good practice 

10 Disturbed areas will have sediment controls to prevent erosion. Site Supervisor  During 

construction 

Good practice 

11 Runoff from clean areas will be diverted away from area that may be potentially Site Supervisor  During Good practice 
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GENERAL CONSTRUCTION 

ID Management and Mitigation Measure Responsibility Inspection/ 

Timing 

Source 

contaminated as far as practical. construction 

12 Groundwater quality is to be protected during construction works. Site Supervisor  During 

construction 

SoC 172 

 

Table B-2  Trenching and Dewatering 

TRENCHING AND DEWATERING 

ID Management and Mitigation Measure Responsibility Inspection/ 

Timing 

Source 

1 For trenches and other excavations groundwater that is pumped during dewatering will 

need to be stored in holding tanks. Depending on water quality results, the water may 

need to be treated prior to re-injection to the groundwater system or discharge to 

stormwater / wastewater or appropriately disposed to a licensed disposal facility. 

Site Supervisor  During 

construction 

SoC 48 

2 It is recommended that groundwater inflow be observed during construction activities 

and dewatering pumping options revised as necessary. 
Site Supervisor  During 

construction 

Good practice 

3 Short term dewatering licences will not be required for volumes extracted below three 

Mega litres (After consultation with NOW – 4/11/13) 
Site Supervisor  During 

construction 

SoC 102 

4 Stormwater collected within trenches may be used for dust suppression on adjacent 

areas. Stormwater may be discharged across adjacent vegetated areas where grasses 

are sufficient to act as a natural filter. 

Site Supervisor  During 

construction 

Good practice 

5 Stormwater shall not be discharged to existing waterways. Site Supervisor  During 

construction 

Good practice 

6 Where ASS is encountered it will need to be managed as per the advice provided in 

Appendix B7 (Acid Sulphate Soil Management Sub Plan) to the CEMP. 
Site Supervisor  During 

construction 

Good practice 

7 Refer to the Surface Water Management Sub Plan, Soil Management Sub Plan and Acid 

Sulphate Soil Management Sub Plan for further management measures relevant to 
Site Supervisor  During Good practice 
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TRENCHING AND DEWATERING 

ID Management and Mitigation Measure Responsibility Inspection/ 

Timing 

Source 

groundwater. construction 

8 The use of groundwater for water purposes during construction will not be allowed 

unless it is obtained from authorised trench dewatering and is found suitable to use for 

dust control. 

Site Supervisor  During 

construction 

SoC 91 

9 No discharge of collected and treated water will occur without approval from Project 

Manager. Water collected in excavations / sediment basins will only be discharged to 

receiving waters when confirmed as complying (through field tests / observations) 

Where required, waters will be treated and then tested to confirm compliance with Blue 

Book (Vols 1 and 2). 

Project Manager During 

construction 

EPL 

10 If groundwater is unexpectedly encountered during construction the procedure 

described in below will be followed: 

a. Project Manager to be notified; 

b. inspection to be carried out; 

c. recommendation of subsurface drainage measures (e.g. subsoil trench drain, 

drainage blanket etc.) appropriate to the particular situation; 

d. subsurface drainage system outlet location and treatment (e.g. scour protection) to 

be approved by Project Manager; 

e. measures to manage intercepted groundwater to be identified by Environmental 

Manager; 

f. notify AGL; and 

g. NOW to be notified on the advice of the AGL site representative. 

Site Supervisor During 

construction 

Managing 

Urban Storm 

water: Soils 

and 

Construction 

Volume 1 

(Landcom 

2006). 

11 Groundwater inflow and re-injection rates will be monitored during excavation works 

and trenching. Prior to re-injection, water quality parameters including pH will be 

measured. 

Site Supervisor During 

construction 

Good practice 

12 Replace material excavated from trenches to minimise changes to groundwater flows, as 

far as practical. Where possible, pipelines will be bedded on sand in the base of the 

trench. 

Site Supervisor During 

construction 

SoC 111 
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TRENCHING AND DEWATERING 

ID Management and Mitigation Measure Responsibility Inspection/ 

Timing 

Source 

13 Re-injection of excess groundwater pumped from trenches during construction where 

possible will minimise temporary changes in local groundwater levels. 

Site Supervisor During 

construction 

Good practice 

 

Table B-3  Illegal Dumping 

ILLEGAL DUMPING 

ID Management and Mitigation Measure Responsibility Inspection/ 

Timing 

Source 

1 Reasonable measures will be taken to maintain security of the construction site to 

prevent third parties gaining unlawful access to the site. 
Site Supervisor  During 

construction 

CoA B41 

2 If any evidence of illegal dumping of wastes on the project area is observed the dumped 

material will be removed immediately and this will be treated as an environmental 

incident. 

Site Supervisor  During 

construction 

CoA B41 

3 If any liquid sludge or chemical waste is observed then appropriate sampling and 

monitoring will be implemented to determine whether any impact to groundwater has 

occurred or is likely. 

Site Supervisor  During 

construction 

CoA B41 

4 Follow incident reporting procedure and update records. Site Supervisor  During 

construction 

Section 5.5 of 

the CEMP 

5 Reasonable measures will be taken to maintain security of the construction site to 

prevent third parties gaining unlawful access to the site. Measures will include secure 

fencing and lighting along the main access road and the pipeline corridor close to Old 

Punt Rd. 

If any evidence of illegal dumping of wastes on the project area is observed the dumped 

material will be removed immediately.  If any liquid sludge or chemical waste is 

observed then appropriate sampling and monitoring will be implemented to determine 

whether any impact to groundwater has occurred or is likely. 

Site Supervisor  Before 

construction 

During 

construction 

Good practice 
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Table B-4  Dangerous Goods 

DANGEROUS GOODS 

ID Management and Mitigation Measure Responsibility Inspection/ 

Timing 

Source 

1 Store and handle all dangerous goods (as defined by the Australian Dangerous Goods 

Code) strictly in accordance with: 

(a) all relevant Australian Standards; 

(b) for liquids, a minimum bund volume requirement of 110% of the volume of the 

largest single stored volume within the bund; and 

(c) the DECC's Environment Protection Manual Technical Bulletin Bunding and Spill 

Management. 

Site Supervisor During 

construction 

CoA B15 

2 All oils, potentially hazardous liquids and chemicals will be stored in bunded areas. They 

will also be covered and isolated from storm water run-off and on pallets or trays where 

possible. The bunded area will be large enough to hold the contents of the largest 

container stored inside the bund, plus 10% of its volume i.e. 110% of the volume of the 

largest container. Bunded areas are also to be provided for refuelling and are to be 

constructed from an impervious material. 

Site Supervisor During 

construction 

CoA B15 

Australian 

Standard 1940 

The storage 

and handling 

of flammable 

and 

combustible 

liquids. 

Storing and 

handling 

liquids: 

Environmental 

protection – 

participants 

manual (DECC 

2007). 

3 Spill kits will be supplied and maintained on site where chemicals are stored or used. 

Spills will be contained immediately. Refer to Spill Response Procedure in Appendix C. 

Site Supervisor During 

construction 

CoA B15 

Environmental 

compliance 

report: Liquid 
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DANGEROUS GOODS 

ID Management and Mitigation Measure Responsibility Inspection/ 

Timing 

Source 

chemical 

storage, 

handling and 

spill 

management 

– Part B 

Review of best 

practice and 

regulation 

(DECC 2005). 

4 All storage areas for hazardous materials will be located an adequate distance away 

from watercourses and entry points to the storm water system. Spillages will be 

contained and collected for disposal. 

Site Supervisor  Before 

construction 

During 

construction 

CoA B15 

5 Appropriate controls will be put in place for all hazardous and potentially contaminating 

activities to prevent contamination of watercourses. 
Site Supervisor  Before 

construction 

During 

construction 

CoA B15 

6 Maintain refuelling equipment, chemical storage, and equipment storage areas. Site Supervisor  During 

construction 

Good practice 
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Contingency Plan 

Spill Response 

In the event of a significant spill on-site, a Spill Response Plan as outlined in the 

Environmental Incident Response Plan would be adopted immediately. For the 

anticipated chemicals to be used during construction, a significant spill volume 

would be one that exceeds a threshold of 20 L. A spill response strategy has been 

developed and is illustrated as a flow chart in Figure 5. Similar responses would 

occur if a diffuse contaminant plume was detected in the groundwater monitoring 

network or if acidic conditions were detected due to drawdown in the vicinity of 

works.  

If a significant chemical spill or leakage occurs, including potential impacts from 

illegal dumping, or if a diffuse contaminant plume was detected in the 

groundwater monitoring network or if parameters measured otherwise exceed 

adopted thresholds, a response plan will be developed and implemented by 

AGL/Principal Contractor that includes the following measures: 

• Confirm the source and location of the contamination; 

• Advise AGL, EPA, NOW, and HWC of the spill or leakage; 

• Clean up the contamination source; 

• Assess the groundwater quality with respect to relevant background 

concentrations and guidelines; 

• Investigate the most appropriate remedial response (most likely to be 

hydraulic containment for significant spills and leaks), 

• Implement remedial response (where hydraulic containment is the most 

appropriate remedial response, it will be implemented by installing down 

gradient (new) pumping bores). 

• Install additional monitoring bores down gradient of the spill and increase 

monitoring frequency. 

• Pump the reclaimed water to a treatment facility for treatment/disposal 

and re-inject to groundwater if the water meets relevant site criteria.  

A conceptual layout of a typical hydraulic containment system is illustrated in 

Figure 6. The interception pumping bore/s would be located down gradient of the 

spill area and monitoring bores would be established both up gradient and down 
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gradient of the pumping bore/s to ensure that the hydraulic containment system 

is performing adequately.  

A treatment facility would be established on the site to remove the contaminants 

from the groundwater pumped from the hydraulic containment system to meet 

appropriate standards and be returned to the groundwater system provided 

testing confirms that water quality is acceptable for discharge to this groundwater 

source. Treated groundwater would be returned up gradient and/or across 

gradient from the spill area and away from direct flow to the HWC pumping bores 

(if possible). Once the groundwater cleanup goals are achieved, stakeholders 

would be advised and hydraulic containment operation would cease. 

If the treated groundwater is unsuitable for direct discharge, then the 

groundwater may require off-site disposal to an appropriate facility. 

 

Illegal Dumping 

Reasonable measures will be taken to maintain security of the construction site to 

prevent third parties gaining unlawful access to the site. If any evidence of illegal 

dumping of wastes on the project area is observed the dumped material will be 

removed immediately and this will be treated as an environmental incident. If 

any liquid sludge or chemical waste is observed then appropriate sampling and 

monitoring will be implemented to determine whether any impact to groundwater 

or surface water has occurred or is likely. 

 

Trenching  

A decrease in ground water levels is a potential risk during trenching and 

excavations in the Ausgrid Easement. Monitoring bores in these areas are 

important to monitor potential changes in groundwater levels. Monitoring bores 

have been installed in the vicinity of excavation works (MW5-MW7) to monitor 

groundwater levels during construction. Groundwater levels recorded at the three 

bores in June 2013 ranged from 0.689 to 1.308 m below ground level. Should 

adverse impacts develop due to groundwater drawdown, a contingency plan 

would be implemented. 

The response would be triggered by a decrease in groundwater levels  as outlined 

below: 

 

• If groundwater drawdown in monitoring bores MW5-MW7 is more than 0.5 

m (but less than 1 m) outside the normal range including tidal variations, 

then monitoring frequency would increase from monthly to weekly to 

check groundwater levels; 

• If groundwater drawdown in monitoring bores MW5-MW7 is more than 1 

m outside the normal range including tidal variations then a response plan 

will be implemented that includes the following measures: 
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� Active re-injection of groundwater through infiltration trenches or 

gravel drains. The materials required for the infiltration system 

should be readily available if required in a short time frame. 

� Monitoring frequency would increase from monthly to weekly to 

check groundwater levels. Ongoing weekly monitoring to assess 

trends after re-injection is commenced. Monitoring can return to 

normal if water levels recover to within normal range. 

� Review of the response measures by AGL. 

 

If groundwater quality exceeds adopted thresholds, the water would be pumped 

to a treatment facility for treatment/disposal. However the water will be 

reinjected to groundwater at an upgradient site if the water meets relevant site 

criteria. 

 

Drawdown Impacts 

 

As the amount of ground water to be extracted is expected to be no more than 

Three Mega litres, drawdown impacts are not considered a potential issue and no 

contingency plan is warranted. 


