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6 August 2014

Subject

PEL285: Waukivory Pilot Project - Fracture Stimulation Management Plan Assessment

Issue:
AGL Upstream Investments Pty Ltd (AGL) ha s submitted a Fracture Stimulation Management Plan (FSMP) as part of the Waukivory Pilot Project
activity application.
Background:
Condition 6 of PEL285 requires AGL to comply with the NSW Code of Practice for Coal Seam Gas Fracture Stimulation (the Code, NSW Trade &
Investment, 2012) (the FS Code).
The fracture stimulation (FS) activities to be undertaken as part of the Waukivory Pilot Project satisfy Preliminary sect ion f of the Code (Scope and
application).

Assessment:
The following table constitutes the Office of Coal Seam Gas' (OCSG) assessment of AG L's revised FSMP (dated June 2014 and submitted to the
Office of Coal Seam Gas on 30 June 2014) against the relevant requirem ents of the FS Code .
On the basis of the assessment in th e attached table, which relies in part on advice provided to the OCSG from Dr Manouchehr Haghigh i, Australian
School of Petroleum, University of Adelaide, the revi sed FSMP is compli ant with the FS Code.

Requirement (Code)

OCSG Assessment

Fracture Stimulation Management Plan
Section 1.2 - Mandatory requirements
a) Fracture stimulation activities must not be conducted except in
accorda nce with a FSMP approved by the department.

'

See below
N/A - because t his element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirement is a general compliance issue not relevant to the
FSMP approval decision, except to the extent that OCSG include as a condition of the
approval:

The works must be carried out to the satisfaction of the Minister and
generally in accordance with the following documents, Fracture

Stimulation Management Plan Waukivory Pilot Project, Gloucester NSW,
dated June 2014, including attachments.

b) The FSMP must describe the nature, location, scale, timing,
duration, hours of operation and other releva nt features of the fracture
stimu lation activity.
c) The FSMP must demonstrate that all risks to the environment,
existing land uses, the community and workforce, as a result of the
fracture stimulation activity, are managed t hrough an effective risk
management process that includes identification of hazards,
assessment of risks, implementation of control measures and
monitoring of t he integrity and effective ness of the control measures.
d) The FSMP must identify how t he t itleholder will address and comply
with the requirements of this Code.
e) The FSMP must be reviewed and as necessary revised by the
titleholder:

Compliant - FSMP p.7 describes the FS activity.

Substantially compliant - the FSMP and all associated documentation comprises
demonstration that an effective risk management process has been/will be
undertaken to address all risks resulting from the fracture stimulation activity.

Compliant - FSM P p.S - AGL has stated that the FSMP will form part of the Gloucester
Gas Project Environmental Management System.
Compliant - FSMP p.20 - AGL has committed to review and revision of the FSMP:
prior to making significant changes to an approved fractu re stimulation design and
operating procedure
if the level of ri sk to health, environment, land and/ or community from fracturing
activities significantly increases
if control measures are not adequately mitigating the consequences of identified
risks.

•

•
•
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Requirement (Code)
i. before making a significant change to the design or operation
of the fracture stimulation activity
ii. if the sensitivity of potentially affected environmental, land use
or community features significantly increases
iii. in the event that monitoring indicates that the consequences
of the fracture stimulation activity exceed those identified in
the FSMP, or that a risk control measure does not adequately
control the risk
f) The detail provided in the FSMP must be appropriate to the nature,
scale, intensity and potential impacts of the proposed fracture
stimulation activity.

OCSG Assessment
As above
As above
As above

Compliant - while the detail in the FSMP exceeds the scale and intensity and potential
impacts of the proposed activity, the Office of Coal Seam Gas considers that for the
following reasons this is warranted:
There is a significant deal of community concern about the FS activity in the
Gloucester community and the broader community
• A significant amount of misinformation exists about the FS activity
• To establish a robust technical and scientific basis for FS activities during
production;
First time FS has been permitted in NSW since 2011. There have been significant
advances in technologies and practices: i.e. application of more sophisticated
geomechanical earth modelling
This is the first time microseismic monitoring will have been used in NSW for FS
Compliant - commercially sensitive or personal information has not been included in
the FSMP.

•

•
•

g) The FSMP is a public document and may be published by the
department on its website or by other means. Commercially sensitive
or personal information should not be included within a FSMP unless
specifically required by this Code.
Section 1.3 leading practice
a) The FSMP may summarise relevant information from other
regulatory documentation requirements and the titleholder's
management systems, provided that the source of this information is
identified and made avai lable to the department.

See below
Compliant - AGL has adopted this leading practice by cross-referencing a range of
other documentation throughout the FSMP.

Stakeholder consultation
Section 2.2. Mandatory requirements
a) Titleholders must consu lt with affected stakeholders prior to
undertaking a fracture stimulation activity.

See below
Compliant - FSMP pp.20-23 describes stakeholder consultation re levant to the FS
activity.
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Requirement {Code)
b) The FSMP must summarise any stakeholder consultation
undertaken, or proposed to be undertaken, prior to, during and after
the fracture stimulation activity.

OCSG Assessment
As above

Section 2.3 Leading practice
Titleholders should engage in full and open co mmunication with
stakeho lders, including providing stakeholders with an explanation of:
a) the nature, location, scale, timing, duration, hours of operation and
other relevant features of the fracture stimulation activity
b) the risks associated with the fracture stimulation activity
c) how these risks are being managed

See below
Compliant - FSMP pp.20-23 describes stakeholder consultation relevant to the FS
activity.
As above

Fracture stimulation design

Completed With reference to advice from Dr Manouchehr Haghighi (University of
AdelaIde).

3.2
Mandatory requirements
a) characterisation of geological formations, including the
identification of rock types and conditions, aquifers and hydrocarbonbearing zones

See below
Compliant - there is sufficient information regarding the characterisation of geological
formations including aquifers to properly inform the design and management of the FS
activity. Under Heading 2.1- pp.10-11 of the FSMP, the general geology, target
intervals and gas contents of the different coal units are provided and different rock
types are identified. Sedimentology and the structural geology of the basin are also
discussed. The stratigraphy of Gloucester Basin is shown in Fig 1 on p.12 . On pp.13-14,
the hydrogeology of different aquifers and water bearing zones is provided.
Compliant - FSMP pp .14-15 describes the distances between the target formations and
aquifers, with a minimum distance of 200m between the target coal measures and the
sha llow beneficial aquifers.
Compliant - FSMP pp.14-15, states that the target formations are low permeability
formations in which there is negligible risk of fractures propagating from the targeted
coal seams to the shallow beneficial aq uifer zones and that that the intervening strata
are expected to be considerably tighter and harder than the ta rget reservoir and
should limit vertical fracture growth into these strata.

b) definition of distances to these aquifers from the target coal beds

c) identification of the characteristics of intervening strata, including
porosity/permeability and the extent of natural fracturing

As above
As above
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Requirement (Code)
d) determination of geological stress fields and areas of faulting

e) determination of maximum pressures to be used for fracture
stimulation, based on the characteristics of the surrounding geology

f) modelling of the likely fracture propagation field, including extent
and orientation

g) discussion of any potential for the fracture propagation field to
exceed that modelled in (vi) .

OCSG Assessment
Compliant - FSMP pp.15-17 specifies that:
• AGL has conducted a 3D seismic survey prior to drilling to identify faulted areas
• several large fault zones intersected by the Waukivory pilot wells have been
confirmed by image logs
• the Interpretation of image logs by AGL show the principal horizontal stresses in
the Waukivory Pilot
•
AGL has carried out additional stress testing on target coal seam and sandstone
intervals to complete the data for building a mechanical earth model
•
AGL has gained knowledge of the rock mechanics of the zones of interest through
previous exploration and fracturing activities.
Determination of geological fields and areas of faulting has been determined from 3D
seismic and image logs. Also, laboratory rock mechanics and stress testing by using
cores from CSG formations and bounding layers have been carried out along with
information from previous exploration and fracturi ng activities. This information is
sufficient for building a mechanical earth model and subsequent simulation of fracture
stimulation operation .
Compliant - FSMP pp.17-18 states that the maximum pressure for fracture stimulation
has been determined based on the depth of the target zone, rock mechanics, and
geological stress profiles. Also, the FSMP mentions that average treating pressures are
expected to range from 2400 to 4300 psi from previous experience .
Although M.Haghighi raised the fact that the FSMP did not originally address the
possibility of excessive treating pressures due to fines in coal, AGL subsequently
amended the FSMP to note that they had not encountered this issue in their many
previously FS Gloucester and Camden wells and that the risk was minimal and could be
addressed by diagnostic tests and pressure monitoring during treatment.
Compliant - FSMP p.18 describes the construction of a 3D model of fracture
propagation for each well, as well as pre-frac diagnostic tests to calibrate the model.
Also, AGL proposes to use geophone monitoring to provide real time data to refine
fracture modelling.
Compliant- FSMP pp.17-18 addresses comments by M.Haghighi that issues associated
with formation damage, fluid damage and leakoff which have the potential for the
fracture propagation field to exceed that modelled should be discussed. On p.19, AGL
notes that 12 previously stimulated wells have not had identified impacts on
groundwater or surface water resources.
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Requirement (Code)
Leading practice
Fracture stimulation modelling software can be used to assist in better
understanding and controlling fracture growth.
Cores from formations of interest and bounding layers should be tested
for rock mechanical properties and used in fracture stimulation
simulations.

3.3

OCSG Assessment
See below
Compliant - FSMP p.18 notes that the FS service provider will use 30 fracture
stimulation software to model designed fracture propagation.
Compliant - FSMP p.18 notes that cores from both formations of interest and
bounding layers, as well as in-situ stress testing at various depth intervals were
obtained and will be incorporated in fracture stimulation modelling as part of the
geomechanical earth model.

4 Risk assessment
4.2

Mandatory requirements

a) The FSMP must include a risk assessment complying with AS/NZS
ISO 31000:2009 Risk management - Principles and Guidelines.
b) The risk assessment must identify risks associated with the fracture
stimulation activity, the likelihood of each risk and the consequence of
each risk.
c) The risk assessment must define appropriate management controls
to ensure identified risks are constrained to acceptable levels
d) At a minimum, the risk assessment must address risks associated
with:
i. workplace health and safety (see heading 5 of this Code)
ii.

public safety (see heading 5 of this Code)

iii. chem ical use (see heading 6 of this Code)
iv. impacts on water resources (see headings 7 and 8 of this Code)
v.

land contamination

vi. air pollution
vii. noise & vibration
viii. waste management (e.g . flowback water as per heading 8 of
this Code)
ix. loss of well integrity

See below
Compliant - Appendix L to the REF (Risk Assessment Report) and Appendix C (Human
Health and Ecological Risk Assessment) to the REF include complying risk assessments.
Compliant - as above

Compliant - as above
See below
Compliant -Appendix L to the REF (Risk Assessment Report) and Appendix C (Human
Health and Ecological Risk Assessment) to the REF.
Compliant -Appendix L to the REF (Risk Assessment Report) and Appendix C (Human
Health and Ecological Risk Assessment) to the REF.
Compliant -Appendix L to the REF (Risk Assessment Report) and Appendix C (Huma n
Health and Ecological Risk Assessment) to the REF.
Compliant -Appendix L to the REF (Risk Assessment Report) and Appendix C (Human
Health and Ecological Risk Assessment) to the REF.
Compliant -Appendix L to the REF (Risk Assessment Report) and Appendix C (Human
Health and Ecological Risk Assessment) to the REF.
Compliant -Appendix L to the REF (Risk Assessment Report) and Appendix C (Human
Health and Ecological Risk Assessment) to the REF.
Compliant - Appendix L to the REF (Risk Assessment Report)
Compliant -Append ix L to the REF (Risk Assessment Report)
Compliant -Appendix L to the REF (Risk Assessment Report)
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Requirement (Code)
x. induced seismicity
xi. induced subside nce or other induced ground movements
xii. conflicts with existing land uses

OCSG Assessment
Compliant -Appendix L to the REF (Risk Assessment Report)
Compliant - Appendix L to the REF (Risk Assessment Report)
Compliant -Appendix L to the REF (R isk Assessment Report)

5 Safety

5.2

M andatory requirements

It is noted that the mandatory requirements in relation to Part 5 of t he Code of
Practice do not relate to the preparation and approval of the FSMP.
The mandatory requirements impose obligations on the titleholder in the way the
fracture stimulation exercise is undertaken.

a) Prior to commencing a fracture stimulation activity, titleholders
must ensure that operators and contractors prepare, implement and
review as necessary, a Safety Management Plan to address the specific
safety risks that might arise from a fracture stimulation activity, and to
ensure that the design and operation of the site and its equipment are
safe.

b) The Safety Management Plan must provide the basis for:
i. the identification of hazards
ii. the assessment of risks arising from those hazards
iii. the development of controls fo r those risks
iv. t he reliable implementation of those controls through a formal
safet y assessment process.
c) The Safety Management Plan must include:
i. a short description of the activity and site location

Several additional conditions will be imposed on the titleholder in relation to aspects
of this part of the Code. See further below.
Compliant - in the FSMP, AGL undertakes to ensure operators and contractors
prepare, implement and review a Safety Management Plan that complies with the
mandatory requirements of the Code of Practice.
AGL document 'Hea lth and Safety Management Plan DCS_GN_HSE-MP_006' (HSMP)
addresses specific SMP requirements of the Code of Practice for CSG Fracture
Stimulation Activities in genera l terms. The plan covers "a number of subprojects,
na mely, work-over, core hole drilling, pilot production testing (including fracture
st imulation) and environmental rehabilitation and monitoring of seismic survey lines".
Given below are relevant references t o H&SMP:
See below
Compliant - HSMP sections 2.1, 2.4
Compliant - HSMP section 2.4
Compliant - HSMP sections 2.1, 2.4
Compliant - HSMP sections 2.4, 4.3, 4.4, 4.5,
See below
Compliant - HSMP sections 2.3
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Requirement (Code)
ii. the management structure of the major contractor for the
activity

iii. any systems, policies, programs, plans and procedures in place
relating to the work undertaken at the site
iv. the Emergency Plan (see heading 11)
v. communication systems (such as emergency communication
systems)
vi. a work health and safety policy that includes the work health
and safety objectives for the activity
vii. the arrangements for appropriate instruction, training,
including certification requirements, and provision of information
for workers
viii. the arrangements for the safe use of plant as per the Work
Health and Safety Act 2011 , including the acquisition of fit-for
purpose plant and its commissioning, operation and maintenance.
ix. appropriate control systems such as:
• alarm systems, pressure and flow detection system as part
of well control, pressure control systems, emergency shutdown
systems, a fluid monitoring system, a fire fighting system, a gas
monitoring system
• a process for managing change including a process for
managing any changes to plant, operating procedures,
organisational structure, workers and the Safety Management
Plan
• the mechanisms for implementing, monitoring and
reviewing and auditing safety policies and the Safety
Management Plan - for example, the plans must be reviewed if
a relevant safety code, safety requirement or standard is
introduced or amended, or in the event of a reasonably
foreseeable incident

OCSG Assessment
Not compliant.
Proposed condition: The licence holder must submit an overview of the relevant
management structure of Halliburton Energy Services Inc as it relates to the proposed
fracture stimulation activity. This overview must be submitted at the time of the first
notice under Part 12.2 of the Code of Practice for Coal Seam Gas: Fracture stimulation
activities is lodged.
Compliant -AGL policies are listed in 3.1, including Safe Driving, Drug and Alcohol,
Rehabilitation, Smoke free workplace. Also "golden safety rules" listed in 3.2.
Compliant - HSMP section 10.5
Compliant - HSMP sections 2.4, 3.3, 8 (Communications), 15.7
Compliant - HSMP section 2.1
Compliant - HSMP sections 6.2, 6.3, 6.3.1, 6.3 .2, 6.4, 6.5, 14.6, 15.15

Compliant- HSMP sections 14.2.1, 15 (Guidelines-All Operations),15.6, 15.7, 15.8,
15.9, 15.15
See below
Compliant - HSMP section 14.10,

Compliant - HSMP sections 4.11, 5.4, 5.9, 7.3, 7.5, 8 (Communications), 10.7, 16.1

Compliant - HSMP sections 1.1, 2.1, 3.4, 4.4,
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Requirement (Code)
• key performance indicators to be used to monitor
compliance with the plan
• mechanisms for recording, investigating and reviewing
incidents at the fracture stimulation site and implementing
recommendations from an investigation or review of an
incident
• any site safety rules, with the detail of arrangements for
ensuring that all persons at the site, whether workers,
contractors, suppliers or visitors, are informed of the rules
• the arrangements for document control and record keeping.
d} Titleholders are responsible for ensuring that if a contractor is
commissioned to undertake well operations, the contractor has a
Safety Management Plan encompassing the scope of their work, which
includes the following matters to ensure Safety Management Plans are
consistent:
i. a description of the proposed or likely interactions between
safety management systems, and how they will be managed
ii. an identification of the specific risks that may arise as a result
of the proposed or likely interactions between safety management
systems, and how the risks will be controlled

iii. an identification of the safety responsibilities of each party.

OCSG Assessment
Compliant - HSMP sections 2.4, 12 (Monitoring and Inspection)
Compliant - HSMP sections 9.4, 9.5, 9.6, Appendix D,

Compliant - HSMP sections 3.2, 6.1, 6.3.1, 10.5, 11.1

Compliant - HSMP sections 16 (Document Control), 16.1, 16.2, 16.3
Compliant - HSMP section 4.11 (Contractors - Project Manager)

Compliant - HSMP sections 2.4, 16.3
Not compliant

Proposed condition: The licence holder must submit an assessment of all specific risks
t hat may arise as a result of all interactions, whether proposed or likely, between
its own safety management systems and the safety management systems of each
of its contractors. This assessment must detail how any risks will be addressed,
controlled or mitigated. This overview must be subm itted at the time of the first
notice under Part 12.2 of the Code of Practice for Coal Seam Gas: Fracture
stimulation activities is lodged with the Office of Coal Seam Gas.
Not compliant
2.4. The work health and safety duties of employers are set out under the Work
Health and Safety Act 2011. This Act prevails over the Code and compliance with the
Work Health and Safety Act 2011 is required under the Petroleum {Onshore) Act
1991.

6 Use ofchemicals In fracture stimulation
6.2

Mandatory requirements

See below
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Requirement (Code)
The FSMP must identify:
a) All chemicals to be injected as part of the fracture stimulation
process
b) The Chemica l Abstract Service (CAS) registry number for those
chemicals
c) The volumes and concentrations of those chemicals
d) Potential risks to human health arising from exposure to those
chemicals
e) The risk, likelihood and consequence of surface spills of these
chemica ls
f) Whether chemical concentrations at the point of injection will
exceed:
i. ANZECC 2000 guidelines for overlying groundwater and surface
water uses that may be affected
ii.

ADWG 2004 if a drinking water supply may be affected

iii. natura l background concentrations if the water source is not
effectively described by ANZECC or ADWG guidelines; or
iv. if the chemical is not specified in ANZECC or ADWG guidelines
and may have a toxic effect, then assess whether the toxic effect is
likely to exceed a trigger toxicity level determined in accordance
with a suitable methodology such as those described in Section 2:
OECD Guidelines for the Testing of Chemicals.

OCSG Assessment
See below
Compliant - FSMP pp.36-37 identifies all chemicals, which may potentially be used in
the FS process.
Compliant - the FSMP refe rs to the HHERA, appended to the REF.
The HHERA provides CAS numbers for chem ical additives.
Compliant - FSMP p.37 identifies the indicative volumes and concentrations of those
chemicals to be added to the FS process.
Compliant - the FSMP refers to the HHERA, appended to the REF.
The HHERA identifies potential risks to human health arising from exposure to the
chemicals.
Compliant - the FSMP refers to the HHERA, appended to the REF.
The HHERA identifies the risk (both safety and environmental}, likelihood and
consequence of surface spills of these chemicals.
See below
Compliant - the FSMP refers to the HHERA, appended to the REF.
The HHERA identifies which chemical concentrations exceed ANZECC 2000 guidelines
(where available) at the point of injection.
Compliant - the FSMP refers t o the HHERA, appended to the REF.
The HHERA states:
" The comparison with drinking water guidelines (assuming water consumption) is the
most stringent evaluation that is relevant for human health. There is no intention that
the water will be used for, or contaminate, drinking water. The only possible exposure
pathway is via an accidental spill, as dealt with in the risk analysis table."
Compliant - see fo llowing response .
Compliant - the FSMP refers to the HHERA, appended to t he REF.
The HHERA states:
"It is noted that there are a number of chemicals where no suitable human health
guidelines are available or relevant, hence the evaluation of these chemicals has been
undertaken on a qualitative basis only."
The HHERA also employed " Methods for the ca lculation of drinking water guidelines as
outlined in the National Health and Medical Research Council, Australian Drinking
Water Guidelines (NHMRC 2011)" .
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Requirement (Code)
g) The risk, likelihood and consequence of the injected chemicals
affecting the beneficial use class of the target aquifer or any other
aquifer

OCSG Assessment
Compliant - the FSMP refers to the HHERA, appended to the REF.
The HHERA states that:

h) How those chemicals will be stored and managed.

Compliant - the FSMP refers to the REF.
This was addressed in Section 3.9 of the Waukivory Pilot Project assessment and fou nd
to be satisfactory.

"No pathways of exposure have been identified by which subsurface operations
associated with hydraulic fracturing can result in the discharge or release of chemicals
to an overlying freshwater aquifer that may be used for any beneficial use or discharge
to a receiving waterbody."

7 Water resources
7.2

Mandatory requirements

a) Identify the location, extent, pre-existing water quality and use of
water sources which have the potential to be impacted by the fracture
stimulation activity.
b) Identify sources of fracture stimulation injection water, the
estimated quality and volume to be injected and any licensing/approval
requirements under the Water Management Act 2000 o r Water Act

See below
Compliant -see FSMP pp.13-14 and the SGWMP.

Compliant - p.38 of the FSMP identifies that approximately 4ML of
industrial/stock/irrigation quality water will be sourced from licenced water supply
works on AG L's Pontilands and/or Tiedmans properties.

1912.
c) Include a qualitative risk assessment for risks associated with the
fracture stimulation activity, including:
i. cross-contamination between coal bed waters and shallower
water sources
ii.

changes to groundwater pressure and levels

iii. changes to surface water levels
iv. changes to water quality characteristics.

Compliant - p.29 of the FSMP refers to relevant risk assessment components in a
number of documents, including (among others) the FSMP, REF and SGWMP.
Compliant -Appendix Al of the SGWMP concludes that the risk of crosscontamination effects is likely to be less than the Level 1 minimal impact
considerations set out in the Aquifer Interference Policy.
Compliant -Appendix Al of the SGWMP notes that predicted groundwater pressure
and level effects on aquifers are likely to be less than the Level 1 minimal impact
considerations set out in the Aquifer Interference Policy.
Compliant -Appendix Al of the SGWMP concludes that the risk of surface water level
effects is likely to be low.
Compliant - Appendix Al of the SGWMP concludes that the risk of changes to water
quality characteristics is likely to be low.
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Requirement (Code)
d) If the risk of establishing a connection between the target coal bed
and other water sources as a result of the fracture stimulation activity
is assessed to be moderate or higher, then a fate and transport model
study must be undertaken to quantify the impacts on water sources
and the likelihood of any changes to the beneficial use category
applicable to any affected aquifer.
e) If there is a moderate or greater risk of significant changes to
pressure or levels as referred to inc) (ii) or (iii), the impacts on all
affected aquifers must be quantitatively assessed.
f) Describe consultation undertaken with the NSW Office of Water in
developing the water resources component of the risk assessment.

OCSG Assessment
Compliant - fate and transport model study not required as risk assessed to be low.

Compliant - quantitative risk assessment not required as risk assessed to be low.

Compliant - p.29 of the FSMP describes consultation with the NSW Office of Water.

B Management ofPowback water
8.2

Mandatory requirements
a) Identify how flowback water is to be managed to ensure that risks to
health, safety and the environment are maintained at acceptable levels

b) Reflect consent conditions regarding storage requirements,
methods for disposal and other surface water management methods
c) Describe the reuse, recycling or disposal methods for the flowback
water
d) Describe if and how flowback water will be stored and treated on
site

e) Describe if and how flowback water will be characterised and
disposed of in accordance with the relevant OEH (now EPA) waste
classification guidelines .
8.3
Leading practice

See below
Compliant - FSMP pp.49-50 relate to flowback water management. Flowback will
commence once the formation is fully closed to minimise the amount of prop pant
flowback.
N/A - development consent conditions do not apply to this activity.

Compliant - FSMP p.49 - flowback water will be lawfully disposed ofto an appropriate
facility.
Compliant - FSMP p.49 - flowback water will be flowed back to an open-topped tank
fitted with a diffuser to diffuse the energy of the flowback stream directly from each
individual well. A spare tank will be available to ensure sufficient capacity is available
on site. No onsite treatment has been identified.
Compliant - FSMP p.49 -Water quality sampling will be undertaken in accordance with
the SGWMP before lawful disposal of the flowback water to an appropriate facility.
See below
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Requirement (Code)
Flowback water should be promptly pumped from the well to maximise
the recovery of fluids injected as part of the fracture stimulation
activity. This pumping should be continued until background water
quality parameters for the target formation are reached .

OCSG Assessment
Substantially compliant (with non-mandatory requirement) - FSMP p.49 - states that
flowback will commence once the reservoir has fully closed. Pumping will continue
until 100% of the injected volume is recovered and salinity monitored until it reaches
SOOOmicroS/cm (expected composition of the background coal seam water) .
The proposed monitoring is unlikely to define recovery of flowback water due to
similarity between sa linity of the background and injected waters.

The EPA is proposing to impose the following condition on the EPL to deal with this
issue:

The volume and quality of the flowback water with time should be
recorded in order to establish the fate of any additives injected as part
of the fracture stimulation fluid.
Tracer elements may be used to assist in identifying the fate of the
fracture stimulation fluid.

Outline a proposed sampling and monitoring program for the detection offracture
stimulation chemical compounds (including THPS, Choline Chloride, Monoethanolamine
Borate and Sodium Hypochlorite and any relevant intermediate breakdown products)
to monitor their presence/absence of any frocking chemicals in produced water before
being transferred to the Tiedman Irrigation produced water dams. This sampling
should be included as part of the operational triggers in Section 6.1 of the SGMP that
define when the change from flowback water to produced water occurs. The program
should include justification for the location and frequency of sampling and the
frequency should relate to how the change offlow back water to produced water will
be handled.
Substantially compliant (with non-mandatory requirement) - as above

The FSMP does not propose use of tracer elements. This is not a mandatory
requirement.

9 Impacts on coal mining
9.2
Mandatory requirements
a) The FSMP must identify whether the fracture stimulation activity is
adjacent to a mining lease, and if so, whether a cooperation agreement
has been entered into with the adjacent authorisation holder regarding
the potential impacts of their activities on, or arising from, the
proposed fra cture stimu lation activity.

See below
Compliant - FSMP p.52 - identifies coal mines in the region, notes that cooperation
agreements are being discussed and that no potential impacts are expected on either
coal mining or the FS activity.
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Requirement (Code)
b) Titleholders must refer to conditions of title for additional
requirements.

OCSG Assessment
Compliant - not referenced in FSMP, but no additional requirements apply.

1.0 Monitoring
10.2

Mandatory requirements
a) The FSMP must describe any monitoring arrangements, including
monitoring before, during and after the fracture stimulation activity.
b) The titleholder must ca rry out sufficient monitoring to establish that
significant risks have been:

i.

identified

ii. quantified
iii. avo ided, or appropriately managed so t hat residual risks are
within acceptable limits before, during and after the fracture
stimulation activity.

See below
Compliant - FSMP pp.50-51-describes these monitoring arrangements (including
reference to details in the SGWMP).
NOW observed in its submission to the OCSG of 5 November 2013, that the " proposed
fracture stimulation program provides an opportunity to collect such important
information that would assist AGL in their hydrogeological conceptual model,
groundwater model and managing and m itigating potential impacts".
NOW ha s recommended that AGL undertake additional data collection to ensure the
likely distribution of potential depressurisation impacts can be effectively monitored .
NOW has also recommended that AGL collect water quality data throughout the flow
testing period and that additional water quality sampling take place before fracture
stimulation activities commence. Further, NOW has recommended that AGL define
the flowback water volume at 100% of the fra cture stimulation fluid used at each well.
The OCSG has imposed a condition on AGL that it will be required to submitted and
have approved a Groundwater Monitoring and Modelling Plan in accordance with
condition 12 of PEL285 . The Environment Protection Licence will require this plan to
be submitted 4 weeks prior to fracture stimulation activities commencing. The Plan
needs to be prepared in consultation with NOW. This will ensure the necessary
monitoring is undertaken before fracture stimulation activities are undertaken.
NOW advised the OCSG on 7 January 2014 that it was satisfied with this response.

[1) Waukivory Pilot Project-Addendum to the Review of Environmental Factors 
Preferred Activity Report submitted by AGL on 6 December 2013, p.22 .
Substantially compliant - FSMP pp.50-51- describes monitoring to identify risks
(including reference to relevant details in the SGWMP).
Substantially compliant - FSMP pp.50-51- describes monitoring to quantify risks
(including reference to relevant details in the SGWMP).
Substantially compliant - FSMP pp.50-51 - describes monitoring to avoid or manage
risks (including reference to relevant details in the SGWMP).
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c) Monitoring of overlying water sources must be undertaken over an
area sufficient to encompass the predicted fracture length plus a
sufficient margin to provide for any uncertainty.
d) Prior to fracture stimulation, monitoring must be undertaken to
characterise water source level, pressure and quality. This monitoring
should include existing wells and water bores at a minimum.
e) During fracture stimulation, monitoring must be undertaken to:
i. record key parameters such as bottom hole pressure and
surface injection pressure
ii. establish the vo lume, composition, viscosity and pumping rate
of fracture fluids and proppants
f) Post-stimulation monitoring must be undertaken to ensure that
induced inter-aquifer connectivity has been prevented by:
i. determining the volume and quality of flowback and produced
water

OCSG Assessment
Substantially compliant - FSMP pp.50-51- describes monitoring of overlying water
sources (including reference to relevant details in t he SGWMP).
Substantially compliant - FSMP pp.50-51- describes baseline monitoring (including
reference to relevant details in the SGWMP).
See below
Substantially compliant - FSMP pp.50-51- describes job monitoring (including
reference to relevant details in the SGWMP).
Substantially compliant - FSMP pp.50-51 - describes job monitoring (including
reference to relevant details in the SGWMP).
See below

Substantially compliant (with non-mandatory requirement) - FSMP p.49 - states that
flowback will commence once the reservoir has fully closed. Pumping will continue
until 100% of the injected volume is recovered and salinity monitored until it reaches
5000microS/cm (expected composition of the background coa l seam water).
The proposed monitoring is unlikely to define recovery of flowback water due to
similarity between salinity of the background and injected waters.

The EPA is proposing to impose the foll owing condition on the EPL to deal with this
issue:
Outline a proposed sampling and monitoring program for the detection offracture
stimulation chemical compounds (including THPS, Choline Chloride, Monoethanolamine
Borate and Sodium Hypochlorite and any relevant intermediate breakdown products)
to monitor their presence/absence of any frocking chemicals in produced water before
being transferred to the Tiedman Irrigation produced water dams. This sampling
should be included as part of the operational triggers in Section 6.1 of the SGMP that
defin e when the change from flowback water to produced water occurs. The program
should include justification for the location and frequency ofsampling and the
frequency should relate to how the change offlow back water to produced water will
be handled.
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ii. quantifying any changes in surrounding water sources

iii. pressure testing of casing to verify that the integrity of the well
and well equipment has been maintained .
10.3
Leading practice
Fracture stimulation simulations should be validated by monitoring
fracture growth in real time to determine actual fracture geometry and
extent.

11 Incident and emergency response
Mandatory requirements - general emergencies
11.2
a) The titleholder must prepare an Emergency Plan for the fracture
stimulation activity addressing emergency procedures ......

b) The Emergency Plan must include:
c) The Emergency Plan must specify actions to be taken and identify
persons responsible in the event of an emergency arising as a result of:
d) Workers must be trained in emergency response procedures.

e) The Emergency Plan must in place and adequately resourced during
the conduct of the fracture stimulation activity.
f) Serious workplace incidents including injuries and fatalities must be
reported to the department (Mine Safety) as required under Part 3 of
the Work Health and Safety Act 2011 .
g) The Emergency Plan must be reviewed and tested as soon as
reasonably practicable after any emergency has occurred at the site
and whenever the Safety Management Plan is reviewed .
Mandatory requirements - environmental incidents
11.3
a) The titleholder must prepare and maintain an Environmental
Incident Response Plan, setting out in detail the procedures to be
followed and actions to be taken in the event of:

OCSG Assessment
Substantially compliant - FSMP pp.50-51- describes post-job monitoring (including
reference to relevant details in the SGWMP).
Compliant - FSMP pp.50-51-describes post-job monitoring.
See below
Compliant - FSMP pp.43-44 - describes real time fracture monitoring.

~

See below
N/A - because this element of the FS Code does not di rectly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to the
FSMP approval decision.
See below
N/A- because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to the
FSMP approval decision.
N/A - because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to the
FSMP approval decision .
N/A- because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to the
FSMP approval decision.
N/A - because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to the
FSMP approval decision.

N/A- because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to the
FSMP approval decision.
See below
N/A - beca use this element of the FS Code does not d irectly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to the
FSMP approva l decision.
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b) The matters required to be included in an Environmental Incident
Response Plan are:
c) The Environmental Incident Response Plan must be made readily
available:
d) The Environmental Incident Response Plan must be tested prior to
the commencement of the fracture stimulation activity to ensure that
the information included in the plan is accurate and up to date and the
plan is capable of being implemented in a workable and effective
manner.
e) Pollution incidents that cause or threaten material harm to the
environment must be immediately notified to each of the following
authorities in the following order:
f) The titleholder must also immediately notify the NSW Office of
Water (NOW) if a water source is harmed.

OCSG Assessment
N/A- because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirem ents are a general compliance issue not relevant to t he
FSMP approval decision.
N/A- because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to the
FSMP approval decision.
N/A- because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to the
FSMP approval decision.

N/A - because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to the
FSMP approval decision.
N/A - because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to t he
FSMP approval decision.

1.2 Notification requirements
12.2

Mandatory requirements
At least 10 business days before starting hydraulic fracturing activities,
the titleholder must complete and lodge a Notice of Intention to Carry
out Fracture Stimulation on the department's approved form .

See below
N/A- because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to the
FSMP approval decision.

1.3 Undertaking thefracture stimulation activity
13.2

Mandatory requirements
a) The titleholder must ensure that well construction, cement and
casing integrity meet the standards set out in the NSW Code of Practice
for Coal Seam Gas Well Integrity before fra cture stimulation operations
commence to ensure that cement and casing integrity is sufficient for
the planned activity.
b) The titleholder must ensure that fracture stimu lation activities are
conducted in a manner which:

See below
N/A- because these elements of the FS Code do not directly app ly to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to t he
FSMP approval decision.

N/ A- beca use these elements of the FS Code do not directly apply to the content of a
FSMP, the mandatory requirements are a genera l compliance issue not relevant to the
FSMP approval decision.

1.4 Completion report
14.2

Mandatory requirements

See below
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a) A completed Fracture Stimulation Completion Report must be
submitted to the department (Mine Safety Operations+ Environmental
Sustainability Unit) in the approved form within 30 days of the
cessation of the fracture stimulation activity.
b) The report must include:

OCSG Assessment
N/ A- because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to t he
FSMP approval decision.
See below

15 Record keep/no
15.2

Mandatory requirements
a) The titleholder must maintain a record of all fracture stimulation
activities (refer also to the NSW Code of Practice for Coal Seam Gas
Well Integrity).
b) The records referred to in (a) must be made available to the
department for inspection on request.

c) The titleholder must maintain the following records of all fracture
stimulation activities (as per (a))
d) Following plug and abandonment of a well, the titleholder must
provide the department with a copy of the records referred to in (a).

See below
N/A - because this element of the FS Code does not directly apply to the con tent of a
FSMP, the mandatory requirements are a general compliance issue not relevant to the
FSMP approval decision.
N/A- because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to t he
FSMP approval decision.
N/A- because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to the
FSMP approval decision.
N/A - because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are a general compliance issue not relevant to the
FSMP approval decision.

16 Application ofAustrallan and International standards
16.2

Mandatory requirements
Titleholders must comply with the following standards in so far as
these standards are of an equal or higher standard than those
identified elsewhere in this Code and do not conflict with the NSW
regulatory framework:
a) AS/NZS ISO 31000:2009 Risk management - Principles and guidelines

b) NSW Code of Practice for Coal Seam Gas Well Integrity

16.3

Leading practice

I

See below
See below

N/A- because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are a genera l compliance issue not relevant to t he
FSMP approval decision.
N/A- because this element of the FS Code does not directly apply to the content of a
FSMP, the mandatory requirements are not relevant to the FSMP approval decision.
See below
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OCSG Assessment

a) Titleholders should comply with the following guidelines in so far as
these guidelines set an equal or higher standard than those identified
elsewhere in this Code and do not conflict with the NSW regulatory
framework:
b) Relevant Australian and international standards and guide lines not
identified in this Code should be complied with in so far as they set
requirements of an equal or higher standard than those identified
elsewhere in this Code and do not conflict with the NSW regulatory
framework.

N/A -

because these elements of the FS Code do not directly apply to the content of a
FSMP, the leading practices are not relevant to the FSMP approval decision.

N/A - because these elements of the FS Code do not directly apply to the content of a
FSMP, the leading practices are not relevant to the FSMP approval decision.

Recommendation:

That the Director, Office of Coal Seam Gas, under delegation from the Secretary, approves the revised FSMP.

6 /~/QCJ 14Steve Barry,
Assistant Director, Environmental Regulation and Standards

~~ 6/oo/z
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Rachel Connell
Director, Office of Coal Seam Gas
6 August 2014
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