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1 Information Provision - Commitments to the NT Inquiry Panel 

During Origin’s appearance at the final round of Public Hearings held in February 2018, Origin 

committed to follow up on the following questions and / or requests for information. 

 

 
1.1 Origin’s View of Recommendations – NT Inquiry Draft Final Report 

During Origin’s appearance before the Panel, the question was put to Origin as follows. 

 
Question 

Can the Panel assume that if Origin has not formally responded to a recommendation in the 

Draft Final Report, then it is the case that Origin accept and support the recommendation? 

 
Response 

Origin advised the Panel that that assumption is incorrect and Origin made a commitment to 

provide a response to each Recommendation.  Statement A and Statement B contain Origin’s 

response and / or feedback and / or suggestions pertaining to each recommendation in the 

Draft Final Report. 

 

 
1.2 Origin’s View on Recommendations – Social Impact Report(s) 

Question 

Can Origin provide a response / position on the recommendations contained in the Social 

Impact Assessment / Framework Report? 

 
Response 

Statement C is Origin’s response and / or feedback and / or suggestions pertaining to each 

recommendation and principle relating to the Independent Social Impact Assessment 

reporting. 
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1.3 Industry participation initiatives / examples relating to host Traditional Owners 
and local community 

Question 

Can Origin provide examples of employment programs / community initiatives that 

demonstrate how the company would seek to maximise local benefit and participation in 

their activities? 

 
Response 

Origin’s core principles to yield maximum local benefit and participation include: 

 primary stakeholders, directly impacted by hosting Origin’s natural gas extraction 

activities, that is, host Traditional Owners and host Pastoralists, will continue to 

participate directly in elements of project design, planning and execution and will 

continue to receive statutory and additional benefits as project partners.  Secondary, 

albeit parallel engagement benefit will also extend to include the local, regional and 

NT communities more broadly. 

 future initiatives and programmes will be co-designed, and agreed with directly 

impacted stakeholders and will be encapsulated into legally binding agreements.  For 

example, in a future Production Agreement with host Traditional Owners and Access 

Agreements with host pastoralists; 

 contributing positively to regional economic development is considered critical to 

establishing purposeful partnerships with communities to deliver tangible and 

collective benefits.  At the correct time in the project’s lifecycle, Origin has 

committed to working collaboratively with local and State government and agencies 

to optimise collective benefit.  Examples of collective benefits may include, though 

are not limited to; 

 shared infrastructure improvements 

 roads; 

 airstrips; 

 telecommunications; and  

 community and emergency services. 

 acceptable and agreed increases in residential workforce numbers, who, with 

their families, in turn contribute to the local and regional economies; 
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 establishment of a business and employment portal or facility to ensure 

communities have consistent and credible access to information relating to 

opportunities associated with: 

 training and work ready pathway opportunities; 

 employment opportunities; 

 contracting and procurements opportunities; and 

 ‘new’ industry opportunities;  

an example of a potential partnership opportunity would be to work with 

Aboriginal Ranger groups to support the resourcing of dedicated teams who 

would be able to provide independent and participatory monitoring services 

for ongoing contracts such as: 

 weed monitoring and management; 

 fire control and management; 

 noise monitoring; 

 dust monitoring; 

 water monitoring, to name but a few. 

To deliver on the above commitments, Origin will seek to maximise local, regional and NT 

opportunities by: 

 

 forecasting jobs, and identifying early, the applicable training, qualifications, and 

skills required to be competitive in securing those opportunities and, where 

necessary, establish programmes to assist in obtaining the necessary training and 

skills - be it by way of apprenticeships, scholarships, job ready programs etc; 

 forecasting project spend, goods and services to allow NT businesses to prepare to 

competitively secure those future contracts.  A current, albeit early example of new 

industry / business opportunities is in the areas of waste management and sand / 

proppant contracts.  Origin has reached out to several Aboriginal businesses to secure 

sand samples so we may have them laboratory tested to ascertain their compatibility 

for stimulation activities.  Early identification of these type of opportunities, well in 

advance of full scale development, will allow potential suppliers to ramp up their 

business to meet the forecast demands of any future project development activities; 

 purposefully and proactively working with stakeholders to ensure that our 

contributions align with community objectives and initiatives.  That we do not 

intervene with our own ideas of suitable programs, rather we collaborate with 

communities to design ‘fit-for-community initiatives’ that are owned by the 

community and led by the community, supported by companies operating in their 

area of influence; and 

 establishing internal hard local procurement and employment targets. 
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1.4 Gas Composition from Amungee production test 

Question 

Can Origin please advise the composition of the gas from the Amungee production test? 

 
Response 

At Statement D, we have provided Origin’s Certificate of Analysis from SGS Certified 

Chemists. 

 

 
1.5 Composition of Amungee flowback fluid / water 

Question 

Can Origin please advise the composition of the flowback water / fluid from the Amungee 

well that was fracture stimulated in 2016. 

 
Response 

The composition of the flowback water / fluid from the Amungee well is contained in the 

Human Health Risk Assessment (HHRA), completed by a third-party expert, for the Amungee 

NW-1H stimulation, in Origin Submission Number 466 to the NT Inquiry. 
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2 Provision of Information of Interest identified during the final 
round of Panel Hearings 

 

 
2.1 Convention and Unconventional 

Despite the NT Inquiry Panel providing an explanation of the difference between conventional 

gas and unconventional gas in their Background and Issues Paper published on 20 February 

2017 and the Draft Final Report published on 12 December 2017– the terms conventional and 

unconventional continue to be misused and misunderstood in the community more broadly.   

 

This was again evidenced during presentations and subsequent question(s) and / discussion(s) 

on this topic during the final round of public hearings and community meetings.  It is Origin’s 

view that there remains considerable confusion and misunderstanding on the use of the terms 

conventional and unconventional as they relate and pertain to natural gas extraction. 

 

During the final round of Panel Hearings, presenters for both the Arid Lands Council and Drs 

for the Environment talked about the Mereenie gas field as being a positive project / 

development.  Declaring that natural gas was good for reducing carbon emissions; and that 

local Traditional Owners working at the project and / or participating in the project are 

happy with the project and the extraction process.  Both presenting organisations remained 

in opposition of the same extraction activity being utilised elsewhere in the Northern 

Territory as they stated to believe that Mereenie was conventional fracking (support) as 

opposed to unconventional fracking (oppose). 

 

We seek to take a moment to reiterate that industry does not recognise the terms used of 

conventional fracking and / or unconventional fracking. 

 

The NT Inquiry’s Background and Issues Paper and Draft Final Report both explain that the 

use of the terms conventional and unconventional are used to describe a type of gas reservoir.  

That is - conventional describes gas plays where the natural gas or hydrocarbons have 

migrated from their source (the source rock) and have travelled through permeable layers 

above until it ultimately becomes trapped by an impermeable natural rock barrier 

(impermeable rock formation).  This typically is true for describing onshore and offshore 

conventional gas plays such as Mereenie and Black Tip.  Unconventional shale reservoirs 

describe plays where the source rock remains the host rock, that is, the natural gas or 

hydrocarbons have not migrated from their original source – they are trapped in the same 

formation that they have been formed in.  This is the case for the Velkerri and Kyalla 

formations in the Beetaloo Sub-basin.  Figure 2.1 below seeks to illustrate the differences 

between conventional and unconventional natural gas reservoirs as they are described above.   
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Figure 2.1 – Conventional and Unconventional Gas Reservoirs 

It is difficult to find the source of the misinformation about conventional fracking and 

unconventional fracking - and how it has become such a common misconception within the 

broader Northern Territory community.  Origin respectfully requests that the Panel consider 

how it may be appropriate to correct this common misunderstanding by giving it prominence 

in its Final Report.  That is, that the terms do not describe the extraction process of hydraulic 

fracture stimulation which can be the same technical process in both conventional and 

unconventional onshore gas reservoirs.  Correcting or clearly stating this element of 

misinformation is considered critical by Origin as it appears to be at the heart of distress and 

concern amongst the community. 
 
 
2.2 Exploration and Appraisal Activity  

 

Origin has maintained and evidenced throughout the NT Inquiry process that small scale 

exploration and appraisal activities can be safely executed and that activities should be 

permitted to continue during the forthcoming period of improvements to the NT regulatory 

framework.  During the final round of Public Hearings and Community Meetings, 

misunderstanding or misalignment existed as to the level of activity during Exploration and 

Appraisal. 

 

To support the Panel in assessing and contemplating recommendations in this regard, Origin 

sets out below the exploration work currently being contemplated for the next three years. 

 

2018 Zero (0) new wells to be installed (drilled) 

 Engineering and civils / infrastructure work required for 2019 activities 

2019 Two (2) to four (4) wells to be installed (drilled and stimulated) 

2020 Two (2) to four (4) wells to be installed (drilled and stimulated) 
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In outlining  the above activity level(s), we consider it important to highlight that in Origin’s 

submission dated 30 April 2017 – in response to the NT Inquiry’s Background and Issues Paper 

- we provided information at Chapter 3 (Exploration work to date and national development 

scenarios).  In this submission, information was provided in the context of assisting in 

articulating the slow pace and steady nature of activities through each phase leading up to a 

potential development.  Such a notional development scenario was deemed necessary and 

appropriate in order to assist the Panel in being able to purposefully identify and assess risk 

anchored in a notional and plausible level of activity from exploration, appraisal, delineation 

through to development (options provided being small-scale and large-scale). 
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2.3 Baseline Water Monitoring 
(Before, During and After Hydraulic Fracture Stimulation) 

In Origin’s submission dated 30 April 2017 – in response to the NT Inquiry’s Background and 

Issues Paper, Origin provided information at Chapter 4 (Risk Theme 1: Water) about 

groundwater and groundwater baseline monitoring. 

 

Origin commenced a ground water monitoring program in 2014, prior to exploration activities 

being commenced.  Origin described that the water monitoring network included over 30 

water bores which are located within proximity to proposed activity to ensure localised 

monitoring and early detection of any fluctuations and / or changes to baseline conditions.  

Origin understood the importance of the early establishment of a robust and activity-

applicable water monitoring network, focussed on monitoring potable water from the 

Cambrian Limestone Aquifer - commonly referred to as the Tindal Aquifer, which is the 

region’s most frequently accessed and / or utilised aquifer for domestic use as well as for 

use by the agricultural, tourism, mining and pastoral industries. 

 

 

Figure 2.3: Origin’s baseline groundwater monitoring network 

  



NT Inquiry – Origin Submission dated 25 February 2018 12/96 

Water monitoring includes twice yearly testing of all waterbore wells, where samples are 

taken from each well and analysed for a range of water quality indicators at an independent 

laboratory. These data are critical to demonstrating that exploration activities, including 

hydraulic fracture stimulation, have not impacted the aquifer(s). In addition to the discrete 

sampling program, approximately half of the wells being monitored are equipped with 

pressure logger devices, which provide a continuous recording of standing water level.  

 

In addition, to further expand on the preliminary baseline water monitoring program, Origin 

approached Santos and CSIRO to discuss a regional assessment - akin to studies carried out in 

other Australian jurisdictions under the GISERA framework.  Origin and Santos co-funded a 

scope of work proposed by CSIRO and that work is due to be completed and reported back on 

in mid-2018.  Origin respectfully request that the Panel request an update from CSIRO on the 

status of that work to date. 

 

We respectfully request that the Panel consider whether it can be more explicit in reporting 

that it is incorrect to suggest that no baseline data or baseline monitoring is taking place. 

 

 
2.4 Amungee NW-1H Hydraulic Fracture Stimulation Operations 

Additional Detail pertaining to Horizontal Casing Deformation Event 

2.4.1 Background information 

1. The Amungee NW-1H well was drilled in late 2015 (28/10/2015 to 14/11/2015) and 

then suspended. 

2. Amungee NW-1H is a horizontal well with a lateral section of approximately 1000m 

in the target “B Shale” of the middle Velkerri Formation. 

3. The horizontal section of the well was drilled with a 6 ¾” bit and designed to be 

completed with a 4 ½” production casing string. 

4. The well was re-entered in June, 2016, and production casing was installed in July, 

2016, from the surface to the total depth (TD) of the well at 3808 m measured depth 

and then cemented. 

5. Casing was selected with physical properties, ratings and certifications that would 

ensure the pressures required to successfully execute the hydraulic fracture 

stimulation operations could be achieved. 
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6. Key production casing parameters: 

i. Size: 4.5” 

ii. Weight: 15.1 ppf 

iii. Grade: P-110 

iv. Thread: JFE BEAR (Premium Gas Tight Connection). 

7. Pages 59 to 68 of Origin’s April 30 submission provides further details regarding 

casing, cementing and pressure testing of the well. 

8. “Plug and perf” was selected as the stimulation deployment strategy for Amungee 

NW-1H – this method of hydraulic fracturing is the most commonly deployed 

technique for shale gas wells. 

9. Plug and perf operations involve: 

i. dividing the lateral section of the well into stages. A stage is typically a 

50-200 metre section of the horizontal well, starting at the toe or 

deepest part of the well (i.e. the first stage is at the toe of the well). 

Each stage will be perforated over 1-3 intervals and each is between 1-3 

metres long. 

ii. pumping hydraulic stimulation fluid and proppant down the production 

casing through the perforations until the “stage” is complete (e.g. 1 ML 

and 100 tonnes of proppant). 

iii. placing a plug (usually using wireline) uphole (i.e. away from the toe and 

towards the heel of the well) of the perforations used in the prior stage 

to isolate the prior stage from new perforation clusters that will be used 

for the next stage. 

iv. repeating steps i-iii until all stages are completed. 

10. Origin elected to use “flow-through” plugs in the event it was not possible to drill 

out (or “mill”) the plugs used to isolate each of the stages – the most common reason 

that it may not be possible to drill out plugs is due to casing deformation events in 

the horizontal section of the well that are associated with hydraulic fracturing. 

11. 12 stages were planned for Amungee NW-1H, with the spacing and intervals selected 

based on modelled reservoir properties and the locations of interpreted small faults 

(average 6 metres of throw with a maximum ~15 metres of throw) – a 20 metre 

standoff from the faults was incorporated into the stage design. 

12. The well encountered no substantial faults, as per Origin’s pre-drill interpretation.  

The execution of safely drilling and stimulating the Amungee well is evidence of 

Origin’s ability to identify safe technical zones within the target formation.  The 

drilling plan accounted for small faults being encountered (as sub-seismic faults are 

always present) in the subsurface. 
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13. DFIT and stimulation operations were conducted from 25 August to 8 September 

2016. 

14. 11 stages were successfully pumped into the formation – each of the 11 stages was 

separately executed by injecting fluid directly down the production casing at rates 

up to 50 bpm (barrels per minute) while treating pressures remained below 9300 psi. 
 

 

2.4.2 Casing Deformation 

1. A casing obstruction or restriction was encountered after Stage 7 during the operation 

to place a plug to isolate Stage 7 from Stage 8. 

2. The restriction, encountered at 3117 metres measured depth (coiled tubing depth 

estimate), prevented the plug to be set at the planned depth of 3183 metres. 
 

Origin deems it important to highlight that technically the total depth of a well is the sum of the 

total length of the well.  That is, from surface to the end of the horizontal length.  In the Amungee 

well this includes the vertical length and the horizontal length until the well ultimately ends). 

 

3. The plug initially became stuck at the restriction, but pressure from the toe section 

of the well dislodged the plug, which confirmed that the wellbore was not 

disconnected by the restriction and that there was communication with the well on 

the toe-side of the restriction. 

4. Coiled tubing was used to make a summary investigation of the obstruction and 

confirm that there was a reduction in the diameter of the casing at the restriction. 

5. A conservative offset from where the restriction was observed was incorporated into 

re-spacing the remaining stages towards the heel of the wellbore (Figure 1); but no 

other immediate action was required as we were confident that as we had deployed 

flow-through plugs a production test that included contribution from Stages 1-6 

would still be achievable. 

6. Coiled tubing was used at the completion of stimulation operations to mill out five 

bridge plugs up-hole of the wellbore obstruction – the remaining flow-through plugs 

were not milled out but left in place in the horizontal wellbore (it is our 

interpretation that the stages below the wellbore obstruction contributed to the 

wellbore production due to the flow-through design of the plugs). 
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7. Origin and its prime contractor Schlumberger are familiar with casing deformation 

events in the horizontal section and understand that they pose no risk to operational 

safety, well integrity or the environment (BCOGC, 2014 - attached) – the horizontal 

well section is designed to be perforated and create a pathway for gas to flow from 

the reservoir to the surface through the well bore and importantly the horizontal 

part of the well is not designed to provide barrier protections required for well 

integrity (short term or long term).  The multiple barrier protection layers - of casing 

and cement - exist in the vertical section of the well to mitigate interfacing and 

connecting with the environment. 

8. The casing deformation event is therefore not relevant from a well integrity 

perspective, it is, however, potentially relevant from an operations, execution and 

potentially economic perspective (although there are insufficient data to establish 

whether this will be the case). 

9. Origin has discussed the casing deformation or wellbore obstruction event widely and 

openly in the context of the potential impacts on the Amungee NW-1H extended 

production test, however, it has not been discussed widely in other contexts as it is 

a minor, relatively common event of no significance in terms of well integrity or 

environmental protection. 

 

Origin sees that the technical term of ‘casing deformation’ can contribute to confusion and 

concern in the community if one is not familiar with the same. 

 

 
2.4.3 Attempted Twelfth Stage 

1. Stage 12 was attempted on 8 September 2016, however fracture initiation for that 

interval was not achieved and the stage was terminated without fracturing the 

reservoir or placing any proppant – a total of only ~60 barrels of fluid was injected 

into the stage over the course of several hours. 

2. An inability to create a fracture does not create a safety, environmental or well 

integrity risk. 
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2.5 Origin 2014 Risk Assessment of Aquifer Crossflow and Drilling Program Changes to 
Eliminate Risk 

Origin undertook a third-party risk assessment in 2014-15 prior to the 2015 Beetaloo drilling 

program. 

 

One of the unmitigated risks identified during this assessment was of crossflow between two 

shallow, potable aquifers - specifically in regions of the southern Beetaloo Sub-basin where 

there is an aquifer that was identified within sandstones of the Undifferentiated Cretaceous 

cover over the Cambrian Limestone Aquifers (Figure 1). The unmitigated risk arises if the 

aquifers can communicate during or following the drilling of the surface hole of an 

exploration well or if the aquifers are isolated behind a single casing string. Such an event 

was considered a “Medium” environmental risk and, realistically, occurs any time a water 

bore is drilled to the Cambrian Limestone Aquifer in an area where such Cretaceous 

sandstones occur (noting that both aquifers have similar water chemistry and quality and is 

therefore likely to be of low concern for water bore drillers and/or landholders). The 

unmitigated risk consequence, however, was identified as of “Serious” consequence in the 

risk assessment conducted by Origin. Origin’s risk assessment methodology is broader than 

environmental risk alone and incorporates the Northern Territory Water Act regulations, 

which do not permit aquifer crossflow. 

 

Although the unmitigated crossflow risk is specific to the shallow, potable aquifers in a 

specific area it has been incorrectly interpreted by media, and accepted as fact by some, to 

be relevant to all aquifers in all parts of the Beetaloo Sub-basin, this is not the case. The 

crossflow from deeper aquifers is prevented by the drilling and casing design of exploration 

wells; and this is the case for conventional and unconventional wells and is not related to 

hydraulic fracture stimulation in any way. 

 

The risk assessment has been raised on several occasions by opposition groups who seek to 

highlight, out of context, a section from a technical document to claim that an ‘Origin report 

concludes fracking will cause contamination of ground water’. It’s been a good learning in 

terms of how a risk assessment can be interpreted by non-technical specialists. 

 

To mitigate or eliminate the crossflow risk Origin re-engineered and designed the 

emplacement of the conductor and surface casing, and used casing while drilling technology, 

to prevent crossflow between the Cretaceous and Cambrian aquifers (known as risk controls). 

In the final Beetaloo W-1 well design the conductor hole was drilled with the conductor casing 

(i.e. installing the casing while drilling) to below the level of the Cretaceous Aquifer and then 

cemented in place (Figure 2.5a). The surface hole was then drilled to below the Cambrian 

Limestone Aquifer (Figure 2.5b). This re-design mitigated the risk that “…multiple shallow 

aquifers…are proposed in well design to be sealed by a single run of cemented surface casing” 

(Fulton and Knapton, 2015). 
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In summary, following the risk assessment, the drilling design for wells in the area where the 

unmitigated risk was identified was changed to use two surface casing strings - effectively 

eliminating the identified cross-flow risk. Further to this, we successfully executed the new 

design and no incidents of shallow aquifer cross-flow occurred. This example highlights the 

thoroughness with which our risk assessments are completed, and our ability to design out 

risks. 

 

 

 
 

Figure 2.5a: Distribution of groundwater bores and the primary source aquifers showing that the area where 
the risk of communication between the Cretaceous and Cambrian Limestone aquifers is limited to a portion 
of the southern / central Beetaloo Sub-basin (green highlighted area). 
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Figure 2.5b: Conductor and casing configuration at Beetaloo W-1 (right hand well panel) that shows the 
updated design separating the two shallow, potable aquifers behind separate casing strings 
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Statement A – Draft Final Report Recommendations 

Accept and Support 
 
Origin accept and support the following eighty-one (81) recommendations as they are represented in 

the NT Inquiry’s Draft Final Report dated December 2017. 
 
Chapter 5: Shale gas extraction and development 

Recommendation 5.1 

Recommendation 5.4 – 5.8 
 
Chapter 7: Water 

Recommendation 7.3 

Recommendation 7.9  

Recommendation 7.12 – 7.19 
 
Chapter 8: Land 

Recommendation 8.3 – 8.10 

Recommendation 8.12 – 8.14 

Recommendation 8.16 
 
Chapter 9: Greenhouse Gas Emissions 

Recommendation 9.1 to 9.4  

Recommendation 9.6 to 9.7 
 
Chapter 10: Public Health 

Recommendation 10.2 
 
Chapter 11: Aboriginal people and their culture 

Recommendation 11.4  

Recommendation 11.6 – 11.7 
 
Chapter 12: Social impacts 

Recommendation 12.1 to 12.11  

Recommendation 12.14 to 12.15 
 
Chapter 13: Economic impacts 

Recommendation 13.1 to 13.10 
 
Chapter 14: Regulatory reform 

Recommendation 14.2 to 14.4 

Recommendation 14.6 – 14.8 

Recommendation 14.11 – 14.12 

Recommendation 14.15  

Recommendation 14.17 – 14.22 

Recommendation 14.24  

Recommendation 14.26 – 14.28 

Recommendation 14.31  
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Statement B – Draft Final Report Recommendations 

Agree and support the intent / principle of the following Recommendation(s) 

 

Origin accept and support the intent / principle of the following recommendations and for each: 

 

a. offer some additional information relating to process and / or applicability of the 

recommendation; or 

b. seek additional clarification on the recommendation (as it presently stands); or 

c. propose an amendment. 

 

Chapter 5: Shale gas extraction and development 
 

Recommendation 5.2 

 

That the Government mandate a program for the ongoing monitoring of abandoned shale gas wells in 

the NT. The program must include the ongoing monitoring of water quality by bores installed adjacent 

to the well and the results of such monitoring to be published in real-time. 

 
 
If a risk based monitoring program is to be developed, the following points should be considered: 
 
 the geological setting of the basin so as any site-specific risks can be planned for, managed and 

monitored; 
 the requirements and outcomes achieved through decommissioning performed in accordance 

with the code of practice for abandonment of wells (Recommendation 5.1); and  
 minimising clearing and land disturbance of other impact required to manage risk. 
 

 

Origin would be able to accept Recommendation 5.2 if the following proposed amendments were 

incorporated: 

 

That the Government mandate a program for the ongoing monitoring of abandoned shale gas wells in 

the NT. The program must include the ongoing monitoring of water quality by bores installed adjacent 

to the well and the results of such monitoring be reported to Government and made publicly 

available. 
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Recommendation 5.3 

 

 

That in consultation with industry and other stakeholders, the Government develop and mandate an 

enforceable code of practice setting out the minimum requirements that must be met to ensure the 

integrity of the onshore shale gas wells in the NT.  This code must require that: 

 all onshore shale gas wells (including exploration wells constructed for the purposes of 

production testing) be constructed to at least a Category 9 (or equivalent) standard, with 

cementing extending up to at least the shallowest problematic hydrocarbon bearing, 

organic carbon rich or saline aquifer zone; 

 all wells be fully tested for integrity before and after hydraulic fracturing and the results 

be independently certified, with the immediate remediation of identified issues required; 

 an ongoing program of integrity testing be established for each well during its operational 

life.  For example, every two years initially for a period of 10 years and then at five-yearly 

intervals thereafter to ensure that if any issues develop they are detected early and 

remediated; and 

 the results of all well integrity testing programs and any remedial actions undertaken be 

publicly reported. 

 

 
 
With respect to the Beetaloo shale basin, Origin recognise Category 9 wells as having an intermediate 
casing though note that it is plausible that not all wells will require intermediate casing (such as wells 
potentially targeting the Kyalla formation). Origin comprehensively agrees with, and supports, a 
requirement to cement below potable aquifers and above the shallowest hydrocarbon bearing zone or 
saline aquifer. 
 
Origin agrees with the intent of ensuring the integrity of a well before hydraulic fracture stimulation (HFS) 
though we seek clarification on the intent of integrity testing post HFS.  Reason being is that once the 
HFS is executed, annular pressures are being constantly monitored as a test for well integrity and it is not 
technically possible to execute pressure testing in a live well when the well is operational and open to the 
formation. Rather the wellhead is routinely inspected and tested. 
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Origin would be able to accept Recommendation 5.3 if the following proposed amendments were 

incorporated: 

 

That in consultation with industry and other stakeholders, the Government develop and mandate an 

enforceable code of practice setting out the minimum requirements that must be met to ensure the 

integrity of onshore shale gas wells in the NT.  This code must require that: 

 

 Surface casing will be set below the potable aquifer and that the cement will be set 

above the hydrocarbon zone; 

 all onshore shale gas wells (including exploration wells constructed for the purposes 

of production testing) be constructed so that cementing extends up to at least the 

shallowest hydrocarbon-bearing or saline aquifer zone; 

 all wells be tested and monitored for integrity before and after hydraulic fracturing 

and the results be independently certified, with the immediate remediation of 

identified issues required; 

 an ongoing program of integrity testing be established for each well during its 

operational life.  For example, every two years initially for a period of 10 years and 

then at five-yearly intervals thereafter to ensure that if any issues develop they are 

detected early and remediated; and 

 the results of all well integrity testing programs and any remedial actions undertaken 

be publicly reported 
 
 

Chapter 7: Water 
 

Recommendation 7.1 
 

That before any production licence is granted to extract onshore shale gas, the Water Act be amended 

to require gas companies to obtain water extraction licences under that Act. That the Government 

introduce a charge on water in the NT for all onshore shale gas activities. 
 
Origin presented to the Inquiry its representation that a Production License is a tenure instrument rather 
than a consent and / or approval for activity and respectfully request that the use of Production License in 
some recommendations be substituted with wording akin to “approval of development and production 
activities”. 

 

Origin would be able to accept Recommendation 7.1 if the following proposed amendments 

were incorporated: 
 

That before an approval for onshore shale gas development and production activities is 

granted, the Water Act be amended to require gas companies to obtain water extraction 

licences under that Act.  That the Government consider introducing a charge on water in the 

NT for all onshore shale gas activities. 
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Recommendation 7.2 

 

That the Government request the Australian Government to amend the EPBC Act to apply the ‘water 

trigger’ to all onshore shale gas development. 

 
If the NT Inquiry’s Water and HHRA related recommendations are adopted in full then applying the EPBC 
Act’s ‘water trigger’ should not be required. 

 

Origin would be able to accept Recommendation 7.2 if the following proposed amendments 

were incorporated: 

 

That the Government request the Australian Government to consider the applicability of the 

EPBC Act’s ‘water trigger’ to all onshore shale gas development. 

 

Recommendation 7.4 

 

That a strategic regional environmental and baseline assessment (SREBA), including a regional 

groundwater model, be developed and undertaken for any prospective shale gas basin before any 

production licences are granted for shale gas activities in that basin, commencing with the Beetaloo 

Sub-basin. 

 
Origin presented to the Inquiry its representation that a Production License is a tenure instrument rather 
than a consent and / or approval for activity and respectfully request that the use of Production License in 
some recommendations be substituted with wording akin to “approval of development and production 
activities”. 

 

Origin would be able to accept Recommendation 7.4 if the following proposed amendments 

were incorporated: 

 

That a strategic regional environmental and baseline assessment (SREBA), including a regional 

groundwater model, be developed and undertaken for any prospective shale gas basin before 

approvals for onshore shale gas development and production activities are granted for shale 

gas activities in that basin, commencing with the Beetaloo Sub-basin. 

 

Recommendation 7.5 

 

That the use of all surface water resources for all onshore unconventional shale gas hydraulic 

fracturing in the NT be prohibited. 

 

Origin would be able to accept Recommendation 7.5 if the following proposed amendments 

were incorporated: 

 

That the use of all surface water resources for all onshore unconventional shale gas hydraulic 

fracturing in the NT be prohibited until a comprehensive hydrological impact risk assessment 

is completed. 
  



NT Inquiry – Origin Submission dated 25 February 2018 24/96 

Recommendation 7.6 

 

That in relation to the Beetaloo Sub-basin: 

 

 the Daly-Roper WCD be extended south to include all the Beetaloo Sub-basin; 

 a separate WAP be developed for the northern and southern regions of the Beetaloo Sub-

basin; 

 the new northern Basin WAP provide for a water allocation rule that restricts the consumptive 

use to less than that which can be sustainably extracted without having adverse impacts on 

other users and the environment; and 

 the southern Basin WAP prohibits water extraction for shale gas production until the nature 

and extent of the groundwater resource and recharge rates in that area is quantified. 

That in relation to other shale gas basins with similar or greater rainfall than the Beetaloo Sub-basin, 

WCDs be declared and WAPs be developed to specify sustainable groundwater extraction rates for 

shale gas production that will not have adverse impacts on existing users and the environment. 

That in relation to other potential shale gas basins in semi-arid and arid regions, all groundwater 

extraction for any shale gas production be prohibited until there is sufficient information to 

demonstrate that it will have no adverse impacts on existing users and the environment 

Origin would be able to accept Recommendation 7.6 if the following proposed amendments 

were incorporated: 

 

That in relation to the Beetaloo Sub-basin: 

 

 the Daly-Roper WCD be extended south to include all the Beetaloo Sub-basin; 

 a separate WAP be developed for the northern and southern regions of the Beetaloo 

Sub-basin; 

 the new northern Basin WAP provide for a water allocation rule that restricts the 

consumptive use to less than that which can be extracted without having adverse 

impacts on other users and the environment in consideration of the nature and extent 

of the consumptive use; and 

 the southern Basin WAP prohibits water extraction for shale gas production until the 

nature and extent of the groundwater resource and recharge rates in that area is 

quantified. 

That in relation to other shale gas basins with similar or greater rainfall than the Beetaloo 

Sub-basin, WCDs be declared and WAPs be developed to in consideration of the nature and 

extent of consumptive use of shale gas production that will not have adverse impacts on 

existing users and the environment. 

That in relation to other potential shale gas basins in semi-arid and arid regions, all 

groundwater extraction for any shale gas production be prohibited until there is sufficient 

information to demonstrate that it will have no adverse impacts on existing users and the 

environment 
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Recommendation 7.7 

 

That the following measures be mandated to ensure that any onshore shale gas development does 

not cause unacceptable local drawdown of aquifers: 

 

 the drilling of onshore shale gas petroleum wells within 1 km of existing or proposed 

groundwater bores be prohibited unless hydrogeological investigations and groundwater 

modelling indicate that a different distance is appropriate, or if the landholder is in 

agreement with a closer distance; 

 additional information on the aquifer characteristics is obtained as a result of the regional 

environmental and baseline assessment recommended in Section 7.4.1; 

 relevant WAPs include provisions that adequately control both the rate and volume of water 

extraction by the gas companies; 

 gas companies be required, at their expense, to monitor drawdown in local water supply 

bores; and 

 companies be required to ‘make good’ any problems if this drawdown is found to be excessive 

(that is greater than 1 m). 

 

Origin would be able to accept Recommendation 7.7 if the following proposed amendments 

were incorporated: 

 

That the following measures be mandated to ensure that the gas production phase for an 

onshore gas development does not cause unacceptable local drawdown of aquifers: 

 

 the drilling of onshore shale gas petroleum wells within 1 km of existing or proposed 

groundwater bores be prohibited unless hydrogeological investigations and 

groundwater modelling indicate that a different distance is appropriate, or if the 

landholder agrees with a closer distance; 

 additional information on the aquifer characteristics is obtained as a result of the 

regional environmental and baseline assessment recommended in Section 7.4.1; 

 relevant WAPs include provisions that adequately control both the rate and volume 

of water extraction by the gas companies to manage risk; 

 gas companies be required to monitor drawdown in local water supply bores; and 

 companies be required to ‘make good’ any problems if this drawdown is found to be 

excessive as determined by the SREBA findings and WAP. 

 

Recommendation 7.8 

 

That reinjection of wastewater into deep aquifers and conventional reservoirs should be prohibited 

until comprehensive geotechnical investigations are undertaken to show that no seismic activity will 

occur. 
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Origin would be able to accept Recommendation 7.5 if the following proposed amendments 

were incorporated: 

 

That reinjection of wastewater into deep aquifers and conventional reservoirs should be 

prohibited until comprehensive geotechnical investigations are undertaken to determine 

whether any identified risks can be adequately mitigated and managed. 

 

 

Recommendation 7.10 

 

That in order to minimise the risk of groundwater contamination from leaky gas wells : 

 all wells to be hydraulically fractured must be constructed to at least category 9 or 

equivalent and tested to ensure well integrity before and after hydraulic fracturing, with 

the results certified by the Regulation (see also Recommendations 5.3 and 5.4); 

 a minimum offset distances of at least 1km between pads must be adopted unless specific 

site-specific information is available to the contrary (see also Recommendation 7.7); 

 a robust and rapid wastewater spill clean up management plan must be prepared for each 

well pad to ensure immediate remediation in the event of a spill; and 

 real time publicly available groundwater quality monitoring must be implemente4d around 

each well pad to detect any groundwater contamination.  Multi-level observation bores must 

be used to ensure full coverage of the aquifer horizon with a level of vertical resolution 

sufficient to be able to identify the location of any leak. 

 

Origin would be able to accept Recommendation 7.10 if the following proposed amendments 

were incorporated: 

 

That to minimise the risk of groundwater contamination from leaky gas wells: 

 well integrity is to be independently verified (Recommendations 5.3 and 5.4)  

 a minimum offset distance of at least 1 km between existing and active groundwater 

supply bores and well pads must be adopted unless specific site-specific information 

is available to the contrary (see also Recommendation 7.7); 

 a robust and rapid wastewater spill clean-up management plan must be prepared for 

each well pad to ensure immediate remediation in the event of a spill: and 

 a groundwater quality monitoring program is to be developed and implemented 

based on the outcomes of the HHRA (completed as per recommendation 7.3). 

 if the groundwater monitoring program determines a potential leak from a gas well 

to be occurring, then a targeted investigation is to be undertaken to identify the 

location of the leak and inform any remedial actions required in accordance with the 

Integrity Management System (recommendation 5.4). 
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Recommendation 7.11 

 

That to reduce the risk of contamination of surface aquifers from on-site spills of wastewater: 

 the EMP for each well pad must include an enforceable wastewater management plan and 

spill management plan, which must be approved prior to the commencement of hydraulic 

fracturing; 

 enclosed tanks must be used to hold all wastewater; 

 the well pad site must be treated (for example, with a geomembrane) to prevent the 

infiltration of wastewater spills into underlying soil and thence into to an aquifer; and 

 a real-time publicly accessible monitoring program for each well pad must be established. 

 

Origin would be able to accept Recommendation 7.11 if the following proposed amendments 

were incorporated. 

 

That to reduce the risk of contamination of surface aquifers from on-site spills of wastewater: 

 the EMP for each well pad must include an enforceable wastewater management plan 

and spill management plan, which must be approved prior to the commencement of 

hydraulic fracturing; 

 wastewater storage must be designed and managed based on the outcomes of 

the HHRA and in consideration of climatic conditions and variability to manage 

the risk of overtopping; 

 well pads must be designed and managed based on the outcomes of the HHRA, 

including managing risk of adverse impact to groundwater from surface spills; 

and 

 based on the outcome of the HHRA, a monitoring program must be established 

and implemented. The results of monitoring are to be made publicly available. 
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Chapter 8: Land 
 

Recommendation 8.1 

 

That strategic regional terrestrial biodiversity assessments are conducted as part of a SREBA for all 

bioregions prior to any onshore shale gas production, with all onshore shale gas development excluded 

from areas considered to be of high conservation value. The results of the SREBA must inform any 

decision to release land for exploration as specified in Recommendation 14.2 and be considered by 

the decision-maker in respect of any activity-based EMP. 

 

Origin would be able to accept Recommendation 8.1 if the following proposed amendments 

were incorporated 

 

That strategic regional terrestrial biodiversity assessments are conducted as part of a SREBA 

for all bioregions prior to approvals for onshore shale gas development and production 

activities, with all onshore shale gas development excluded from areas considered to be of 

high conservation value.  The results of the SREBA must inform any decision to release land 

for exploration as specified in Recommendation 14.2 and be considered by the decision-

maker in respect of any activity-based EMP. 

 

 

Recommendation 8.2 

 

That a baseline assessment of all weeds within a permit area be conducted prior to any onshore shale 

gas exploration or development and that ongoing weed monitoring be undertaken to inform any weed 

management measures necessary to ensure no incursions or spread of weeds. Gas companies must 

have a dedicated weed officer whose role is to monitor well pads, roads and pipeline corridors for 

weeds. 

 

Origin would be able to accept Recommendation 8.2 if the following proposed amendments 

were incorporated 

 

That a baseline assessment of all weeds within an activity area be conducted prior to any 

onshore shale gas development and that a weed management plan and ongoing weed 

monitoring be undertaken to inform any weed management measures necessary to ensure no 

incursions or spread of weeds. Gas companies must have appropriately trained personnel for 

weeds management to monitor well pads, roads and pipeline corridors for weeds. 
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Recommendation 8.11 

 

That corridor widths be kept to a minimum, with pipelines and other linear infrastructure buried, 

except for necessary inspection points, and the disturbed ground revegetated. 

 

Origin would be able to accept Recommendation 8.11 if the following proposed amendments 

were incorporated 

 

That corridor widths be kept to a minimum, with pipelines and other linear infrastructure 

buried, except for necessary inspection points and within operational areas and temporary 

activities, and the disturbed ground revegetated. 

 

 

Recommendation 8.15 

 

That to minimise the impact of any onshore shale gas industry on landscape amenity, gas companies 

must demonstrate that they have minimised the surface footprint of development to ALARP, 

including that: 

 well pads are spaced a minimum of 2 km apart; and 

 the infrastructure within any development areas is not visible from major public roads. 

 

Origin would be able to accept Recommendation 8.15 if the following proposed amendments 

were incorporated 

 

That to minimise the impact of any onshore shale gas industry on landscape amenity, gas 

companies not exceed One (1) well pad per 3km2 or cumulative surface impact no greater than 

five percent (5%) of a graticular block.  Exceptions to this must be agreed to by all parties, 

prior to being considered and / or accepted by the Regulator. 

 

 

Chapter 9: Greenhouse Gas Emissions 
 

 

Recommendation 9.5 

 

That all monitoring results should be published online on a continuous basis in real time. 

 

Origin would be able to accept Recommendation 9.5 if the following proposed amendments 

were incorporated 

 

That all monitoring results should be published online on a regular basis in accordance with 

the NGERS. 
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Chapter 10: Public Health 
 

Recommendation 10.1 

 

That formal site or regional-specific HHRA reports be prepared and approved prior to the grant of 

any production licence for the purpose of any shale gas development. Such HHRA reports to address 

the potential human exposures and health risks associated with the exploration for, and the 

production of, any shale gas development, off-site transport, and the decommissioning of wells, as 

recommended in NCRA guidance. The HHRA reports must include risk estimates assessments of 

exposure pathways that are deemed to be incomplete. 

 
Origin presented to the Inquiry its representation that a Production License is a tenure instrument rather 
than a consent and / or approval for activity and respectfully request that the use of Production License in 
some recommendations be substituted with wording akin to “approval of development and production 
activities”. 

 

Origin would be able to accept Recommendation 10.1 if the following proposed amendments 

were incorporated 

 

That formal site or regional-specific HHRA reports be prepared and approved prior to the 

approval of any production activities for the purpose of any shale gas development. Such 

HHRA reports to address the potential human exposures and health risks associated with the 

exploration for, and the production of, any shale gas development, off-site transport, and 

the decommissioning of wells, as recommended in NCRA guidance. The HHRA reports must 

include risk estimates assessments of exposure pathways that are deemed to be incomplete. 

 

 

Recommendation 10.3 

 

That in consultation with industry, landowners and local communities, the regulator set appropriate 

setback distances to minimise risks identified in HHRA reports, including potential pathways for 

waterborne and airborne contaminants, for all shale gas development (exploration and production). 

Such setback distances to be not less than 1,600 m. 

 
Origin supports objective-based recommendations that allow fit-for-purpose set back distances based on 
targeted and localised risk assessments. 

 

Origin would be able to accept Recommendation 10.3 if the following proposed amendments 

were incorporated 

 

That in consultation with industry, landowners and local communities, the regulator set 

appropriate setback distances to minimise risks identified in HHRA reports, including 

potential pathways for waterborne and airborne contaminants, for all shale gas development 

(exploration and production). The outcomes of the HHRA in consideration of mitigation and 

management controls must be used to inform the setback distance(s). 
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Chapter 11: Aboriginal People and their Culture 
 

Recommendation 11.1 

 

That gas companies be required to obtain an Authority Certificate before undertaking any onshore 

shale gas activity. 

 

Origin would be able to accept Recommendation 11.1 if the following proposed amendments 

were incorporated 

 

That gas companies be required to obtain an Authority Certificate where a sacred site has 

been identified within proximity of a proposed activity. 

 

 

Recommendation 11.2 

 

That AAPA: 

 be provided with a copy of any application to conduct hydraulic fracturing for onshore shale 

gas under petroleum environment legislation at an early stage of the assessment and approval 

process; 

 be given an adequate opportunity to explain the application to custodians; and 

 be given an adequate opportunity to comment on the application and have those comments 

considered by the decision-maker. 

 

Origin would be able to accept Recommendation 11.2 if the following proposed amendments 

were incorporated 

 

That AAPA: 

 be provided with a copy of any application to conduct hydraulic fracturing for onshore 

shale gas under petroleum environment legislation at an early stage of the assessment 

and approval process as long as it doesn’t duplicate any of the current processes 

in place; 

 be given an adequate opportunity to validate that the activities of the application 

have been explained to custodians; and 

 be given an adequate opportunity to comment on the application and have those 

comments considered by the decision-maker. 
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Recommendation 11.3 

 

That legislation for the protection of sacred sites be amended so that sub-surface formations can be 

included as a sacred site or a feature of a sacred site. 

 
Origin accept a Sacred Site as identified by host Traditional Owners during the cultural heritage survey 
work process and accept that such sights can be at both surface and sub-surface.  Current legislation 
does not prescribe surface and / or subsurface so it is taken that it can be either.  Current Exploration 
Agreement obligations, including conducting cultural heritage survey(s) prior to activities ensure Origin’s 
host Traditional Owners participate in early identification and protection of sites. 

 

Origin would be able to accept Recommendation 11.3 if the following proposed amendments 

were incorporated 

 

That legislation for the protection of sacred sites be amended so that sub-surface formations 

can be included as a sacred site or a feature of a sacred site with a clearly defined framework 

in place that defines what formations or features meet criteria. 

 

 

Recommendation 11.5 

 

That interpreters be used at all consultations with Aboriginal people for whom English is a second 

language. Interpreters must be appropriately supported to ensure that they understand the subject 

matter of the consultation. 

 

Origin would be able to accept Recommendation 11.5 if the following proposed amendments 

were incorporated 

 

Where requested by the relevant Land Council and host Traditional Owners, that interpreters 

be used in consultations with Aboriginal people for whom English is a second language. 

Interpreters must be appropriately supported to ensure that they understand the subject 

matter of the consultation. 
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Recommendation 11.8 

 

That a comprehensive assessment of the cultural impacts of any onshore shale gas development be 

completed prior to the grant of any production licence. The cultural assessment must: 

 be designed in consultation with Land Councils and AAPA; 

 engage traditional Aboriginal owners, native title holders and the affected Aboriginal 

communities, and be conducted in accordance with world leading practice; and 

 be resourced by the gas industry. 

 
Origin presented to the Inquiry its representation that a Production License is a tenure instrument rather 
than a consent and / or approval for activity and respectfully request that the use of Production License in 
some recommendations be substituted with wording akin to “approval of development and production 
activities”. 

 

Origin would be able to accept Recommendation 11.8 if the following proposed amendments 

were incorporated 

 

That a comprehensive assessment of the cultural impacts of any onshore shale gas 

development be completed prior to the approval of any development and production 

activities. The cultural assessment must: 

 be designed in consultation with Land Councils and AAPA; 

 engage traditional Aboriginal owners, native title holders and the affected Aboriginal 

communities, and be conducted in accordance with world leading practice; and 

 be resourced by the gas industry. 

 

 

Chapter 12: Social Impacts 
 

Recommendation 12.12 

 

That gas companies be required to develop a social impact management plan that outlines how they 

intend to develop and continue their SLO within each of the communities they will operate in. This 

should be developed in conjunction with any SIA, and introduced as early as possible, preferably in 

the exploration phase, to ensure that any potential changes can be flagged in advance to allow 

communities time to adapt and prepare for the changes. 

 
Origin agrees that early engagement will serve the community, government and operators well however 
we caution against attempting to develop purposeful and targeted social impact management plans in the 
absence of a confirmed project to be developed. 

 

Origin would be able to accept Recommendation 12.12 if the following proposed amendments 

were incorporated 

 

That gas companies be required to develop a social impact management plan. This should be 

developed in conjunction with any SIA, and introduced as early as possible, to ensure that 

any potential changes can be flagged in advance to allow communities time to adapt and 

prepare for the changes.  
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Recommendation 12.13 

 

That a strategic SIA, separate from an Environmental Impact Statement, be conducted in advance of 

any onshore shale gas development, during the exploration phase. Such SIAs must be conducted 

holistically to anticipate any expected impacts on infrastructure and services, and to mitigate 

potential negative impacts, and be funded by industry. 

 
Origin maintains that further exploration is required to inform the optimum location and size of a potential 
future development. A purposeful SIA must then be anchored in, and contemplate, a plausible base of 
development which is not necessarily identifiable during the exploration phase.  Origin commits to funding 
and executing SIAs, separate from EIS though preserve the right for it to be directly link a project area of 
influence so the impacts may be accurately assessed. 

 

Origin would be able to accept Recommendation 12.13 if the following proposed amendments 

were incorporated 

 

That a strategic SIA, separate from an Environmental Impact Statement, be conducted in 

advance of any onshore shale gas development. Such SIAs must be conducted holistically to 

anticipate any expected impacts on infrastructure and services, and to mitigate potential 

negative impacts, and be funded by industry. 

 

Recommendation 12.16 

 

That in order to operationalise an SIA framework in the NT the Government should make the following 

structural reforms: 

 introduce mechanisms for strategic assessment, either through a Strategic Assessment 

Agreement under the EBPC Act, or through reforms proposed in the 2015 Hawke Report. A 

strategic SIA is needed to decide if any onshore shale gas industry should go ahead, and if so, 

under what conditions; 

 establish or enhance an independent authoritative body, such as the EPA or a newly 

established independent regulator (see Chapter 14), with powers to request information 

from, and to facilitate the collaboration between individual gas companies, and between gas 

companies, government agencies (including local government), communities and landholders; 

 establish a long-term participatory regional monitoring framework, overseen by the EPA or 

the independent regulator, with secure funding (raised from industry levies) and able to 

endure multiple election cycles and 

 establish periodic and standardised reporting to communities on the social, economic and 

environmental performance of the industry through either the independent regulator or a 

specialised research institution. This includes information from the monitoring of key 

indicators, and an industry-wide complaints and escalation process. 
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Origin would be able to accept Recommendation 12.16 if the following proposed amendments 

were incorporated 

 

That in order to operationalise an SIA framework in the NT the Government should make the 

following structural reforms: 

 introduce mechanisms for strategic assessment, either through a Strategic 

Assessment Agreement under the EBPC Act, or through reforms proposed in the 2015 

Hawke Report. A strategic SIA will identify the conditions for which any onshore 

shale gas industry may go ahead; 

 establish or enhance an independent authoritative body, such as the EPA or a newly 

established independent regulator (see Chapter 14), with powers to request 

information from, and to facilitate the collaboration between individual gas 

companies, and between gas companies, government agencies (including local 

government), communities and landholders; 

 establish a long-term participatory regional monitoring framework, overseen by the 

EPA or the independent regulator, with secure funding (raised from industry royalties) 

and able to endure multiple election cycles and 

 establish periodic and standardised reporting to communities on the social, economic 

and environmental performance of the industry through either the independent 

regulator or a specialised research institution. This includes information from the 

monitoring of key indicators, and an industry-wide complaints and escalation process. 

 

 

Chapter 14: Regulatory Reform 
 

Recommendation 14.1 

 

That the Government design and implement a full cost recovery system for the regulation of any 

onshore shale gas industry. 

 

Origin would be able to accept Recommendation 14.1 if the following proposed amendments 

were incorporated 

 

That the Government consider the design and implementation of a full cost recovery system 

for the regulation of any onshore shale gas industry as part of the regulatory and tax reform 

review. 
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Recommendation 14.5 

 

That prior to undertaking any onshore shale gas activity on a Pastoral Lease (including exploration), 

a land access agreement must be signed by the Pastoral Lessee and the gas company. 

 

That the land access agreement be required by legislation. 

 

That breach of the land access agreement will be a breach of the relevant approval giving rise to 

the petroleum activity being carried out on the land. 

 
 
Origin agrees and Origin supports that transparency of compliance to the Regulator is reasonable, and 
along with other recommendations provides further support to ensure landholder rights are maintained.  
However, penalties for non-compliance with land access agreements is provided for within those 
agreements and should not be linked to other statutory approvals to undertake activity. 

 

Origin would be able to accept Recommendation 14.5 if the following proposed amendments 

were incorporated 

 

That prior to undertaking any onshore shale gas activity on a Pastoral Lease (including 

exploration), a land access agreement must be signed by the Pastoral Lessee and the gas 

company. 

 

That the land access agreement be required by legislation. 

 

That compliance to land access agreements be demonstrated in an annual statement to the 

Regulator. 

 

 

Recommendation 14.9 

 

That any person may lodge an objection to the proposed grant of an exploration permit. 

 

That the Minister must, in determining whether to grant or refuse the application, take into account 

the objections received, and that all objections received by the Minister be published. 

 

Origin would be able to accept Recommendation 14.9 if the following proposed amendments 

were incorporated 

 

That any person who has standing may lodge an objection to the proposed grant of an 

exploration permit. 

 

That the Minister must, in determining whether to grant or refuse the application, take into 

account the objections received, and that all objections received by the Minister be 

published. 
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Recommendation 14.10 

 

That the Petroleum Act be amended to require the Minister to take into account and apply the 

principles of ESD. 

 
Origin makes the observation that the NT Petroleum (Environment) Regulations 2016 currently requires 
the Minister to take into account and apply the principles of ESD. 

 

Origin would be able to accept Recommendation 14.10 if the following proposed amendments 

were incorporated 

 

That government consider amending the Petroleum Act to require the Minister to take into 

account and apply the principles of ESD. 

 

 

Recommendation 14.13 

 

That the government impose a non-refundable levy for the long-term monitoring, management and 

remediation of abandoned onshore shale gas wells in the NT. 

 

Origin would be able to accept Recommendation 14.13 if the following proposed amendments 

were incorporated 

 

As part of the development of a financial assurance framework, the government incorporate 

a non-refundable levy for the long-term monitoring, management and remediation of 

abandoned onshore shale gas wells in the NT. 

 

 

Recommendation 14.14 

 

That all draft EMPs for hydraulic fracturing must be published and available for public comment prior 

to Ministerial approval 

 

That all comments made on draft EMPs be published. 

 

That the Minister must take into account comments received during the public consultation period 

when assessing a draft EMP. 

 

Origin would be able to accept Recommendation 14.14 if the following proposed principle 

were able to be incorporated into the recommendation 

 
Origin considers it fair and reasonable that there should be clear statutory timelines for all applications, 
submissions and decision making processes. 
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Recommendation 14.16 

 

That the Schedule be repealed and replaced with legislation to regulate seismic surveys, drilling, 

hydraulic fracturing, and well abandonment prior to the grant of any production licence for the 

purpose of any onshore shale gas development. 

 
Origin presented to the Inquiry its representation that a Production License is a tenure instrument rather 
than a consent and / or approval for activity and respectfully request that the use of Production License in 
some recommendations be substituted with wording akin to “approval of development and production 
activities”. 

 

Origin would be able to accept Recommendation 14.16 if the proposed wording below were 

able to be considered: 

 

That the Schedule be replaced with legislation to regulate seismic surveys, drilling, hydraulic 

fracturing, and well abandonment prior to the approval of any development and production 

activity. 

 

 

Recommendation 14.23 

 

Where litigation is brought genuinely in the public interest, that costs rules be amended to allow NT 

courts to not make an order for the payment of costs against an unsuccessful public interest litigant. 

 

Origin would be able to accept Recommendation 14.23 if the following proposed principle 

were able to be incorporated into the recommendation 
 
Courts have discretion not to award costs against unsuccessful litigants.  In environmental matters the 
High Court has established principles when to award costs.  We caution not to intervene with these 
established principles.  
 
Conferring immunity from costs on public interest litigants is inappropriate as there needs to be protections 
against frivolous, vexatious, delaying, unreasonable and / or unnecessary proceedings. 

 

 

Recommendation 14.25 

 

That the Government enact whistle-blower protections. 

 

That a hotline be established to make anonymous reports about any onshore shale gas industry non-

compliance and that such reports be investigated. 

 
Origin makes the observation that protective mechanisms for whistle-blowers should be applicable across 
whole of government, for all industries, and be consistent with other Australian jurisdictions. 
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Origin would be able to accept Recommendation 14.25 if the following proposed amendments 

were incorporated 

 

That the Government enact whistle-blower protections as part of a broader regulatory 

reforms. 

 

 

Recommendation 14.29 

 

That the Government consider enacting provisions that reverse the onus of proof or create rebuttable 

presumptions for pollution and environmental harm offences for all regulated onshore shale gas 

activities. 

 
Origin is presently unable to accept and support Recommendation 14.29.  We refer the Panel to APPEA’s 
submission with regard to this recommendation. 

 

 

Recommendation 14.30 

 

That penalties for environmental harm under the Petroleum Act and Petroleum Environment 

Regulations be reviewed and increased in line with leading practice. 

 

Origin would be able to accept Recommendation 14.30 if the following proposed amendments 

were incorporated 

 

That penalties for environmental harm under the Petroleum Act and Petroleum Environment 

Regulations be reviewed and aligned with leading practice. 

 

 

Recommendation 14.32 

 

That the Government develop and implement the reforms described in Option 1 and/or Option 2 

above prior to any production licences being issued for any onshore shale gas activities in the NT. 

 
Origin presented to the Inquiry its representation that a Production License is a tenure instrument rather 
than a consent and / or approval for activity and respectfully request that the use of Production License in 
some recommendations be substituted with wording akin to “approval of development and production 
activities”. 

 

Origin would be able to accept Recommendation 14.32 if the following proposed amendments 

were incorporated 

 

That the Government develop and implement the reforms described in Option 1 and/or 

Option 2 above prior to approvals for onshore shale gas development and production in the 

NT. 
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Recommendation 15.1 

 

That a strategic regional environmental and baseline assessment (SREBA) be undertaken prior to the 

grant of any production licence for onshore shale gas. 

 
Origin presented to the Inquiry its representation that a Production License is a tenure instrument rather 
than a consent and / or approval for activity and respectfully request that the use of Production License in 
some recommendations be substituted with wording akin to “approval of development and production 
activities”. 

 

Origin would be able to accept Recommendation 15.1 if the following proposed amendments 

were incorporated 

 

That a strategic regional environmental and baseline assessment (SREBA) be undertaken prior 

to the grant of approvals for development of onshore shale gas 
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Statement C – Social Impact Recommendations 

As requested by the Panel, Origin provides the following comments on the recommendations 

pertaining to the independent Social Impact work commissioned by the Inquiry. 

 

Report 1 - Coffey Report Recommendations  
 

 Recommendation 1 The SIA Framework proposed by CSRM (2017) is implemented 

with appropriate lead time allowed for compiling a 

comprehensive social baseline. The framework to be 

implemented is to have regard to the following 

recommendations. 

 
Origin supports this recommendation of a socio-economic baseline to be conducted in advance of major work 
which will form the basis of a comprehensive, common-user baseline from which all planning and planners can 
benefit.  It also provides a platform from which to monitor, manage and measure the effectiveness of initiatives 
intended to improve socio-economic outcomes in localised areas of development.  Origin strongly supports an 
overarching governance body and multi-user representation, which will be a critical determinant in the success of 
this recommendation. 

 

 

 Recommendation 2 Shale gas development proponents and the Northern Territory 

Government enter into a memorandum of agreement to share 

socio-economic data to enable compilation of a comprehensive 

sub-basin social baseline that is periodically updated. 

 
Origin agrees in-principle with this recommendation and welcome the opportunity to work with the Northern 
Territory Government on securing and publishing a Memorandum of Agreement. 

 
 

 Recommendation 3 Shale gas development proponents enter into a memorandum 

of agreement for cost recovery of expenditure on baseline 

study, whereby late entrants who benefit from the 

comprehensive social baseline proportionally fund the work of 

the first movers. 

 
Origin agrees in-principle with this recommendation and welcome the opportunity to maximise the delivery of 
collective benefit from the Northern Territory’s natural gas resources but requests consideration be given as to the 
Commonwealth underwriting a percentage of the cost to incentives proponents to commit to a single point of truth 
for baseline / monitoring approach. 
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 Recommendation 4 A representative consultative committee comprising the 

Northern Territory Government, shale gas development 

proponents and community representative bodies is convened 

to deal with sub-basin wide issues and to integrate government 

and industry initiatives with community aspirations where 

appropriate. 

 
Origin agrees in-principle with this recommendation and welcomes the establishment of a Beetaloo consultative 
committee as a priority in order to work in a constructive manner with the Northern Territory Government and 
community representative bodies. 

 

 

 Recommendation 5 Shale gas development proponents implement awareness and 

education programs for affected communities that provide 

basic information on unconventional gas development, its 

impacts and their management ahead of discussion about 

impacts associated with a particular project. The programs 

involve suitably qualified technical experts to answer 

community questions and involve visits to operating 

unconventional gas fields to assist community representatives 

understand the activities and nature of impacts. 

 
Origin agrees in-principle with this recommendation and looks forward to participating in the design and 
implementation of this recommendation. 

 
 

 Recommendation 6 The Northern Territory Government implements an awareness 

and education program on unconventional gas industry 

regulation that informs affected communities about the 

approval process and their rights under the applicable 

statutory processes including access to land. 

 
Origin agrees in-principle with this recommendation and looks forward to participating in the design and 
implementation of this recommendation. 

 

 

 Recommendation 7 Shale gas development proponents build, own and maintain 

relationships with communities and are involved in 

consultation and the compilation of social baselines supported 

by independent consultants and technical experts. 

 
Origin agrees with this recommendation and recognises the importance and significance of separating proponents’ 
own engagement with its affected stakeholders from that of the role it will play in participating in the independently 
executed socio-economic knowledge base engagement.  Origin also considers the role of the Northern Land 
Council to be vital in the compilation of social baselines. 
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 Recommendation 8 Aboriginal community engagement adopts a structured 

approach that incorporates preparatory meetings, dialogue on 

social values, industry awareness and education meetings, 

project-specific meetings covering proposed development and 

implementation issues. The meetings are timed and structured 

to accommodate the needs of each community noting the 

different issues confronting communities including the 

potential need for interpreters. 

 
Origin agrees with the intent of this recommendation - and notes that in many cases the current engagement 
processes required by existing Exploration Agreements between the company, host Traditional Owners and the 
representative Land Council, would satisfy this recommendation. 

 

 

 Recommendation 9 Independent monitoring and evaluation is implemented and 

designed to differentiate industry-related impacts from other 

impacts and identify the extent to which industry-related 

impacts exacerbate or ameliorate other impacts. The CSIRO’s 

principles for a ‘social license to operate’ measurement and 

modelling framework are incorporated in the design of the 

monitoring and evaluation program. 

 
Origin agree with the intent of this recommendation however we make the observation that, by our interpretation, 
there is reference to two different streams of assessment, that is - the CSIRO methodology represents as ‘public 
sentiment polling’ which is acceptable in its own right for the purpose of tracking public attitudes towards hydraulic 
fracture stimulation.  We request however that it be acknowledged and agreed that this type of work does not 
constitute material social impact monitoring which monitors the actual material (socio-economic) changes in 
people’s lives. 

 

 

 Recommendation 10 Social programs and mitigation strategies are to be adaptive 

and able to be refined to accommodate the findings of 

monitoring and evaluation of programs and initiatives. 

 
Origin agrees in-principle with the intent of this recommendation. 

 

 

 Recommendation 11 Novel approaches, including those proposed by CSRM (2017), to 

the distribution of benefits (relative to impacts) are 

investigated to ensure equity within and between 

communities. 

 
On the assumption that this recommendation seeks to ensure sensible and early consideration of achieving 
equitably distribution, then Origin agrees with the intent of this recommendation.  However, Origin does not consider 
it the place of Government nor the operator to interfere or intervene with how Traditional Owners benefits are 
distributed.  Secondly we consider it the business of the Northern Territory government to appropriate benefits from 
future royalties to the Territory.  As such we consider that this recommendation requires substantially more work 
and investigation. 
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Report 1 – CSIRO ‘Social License’ Report 
 

The CSIRO ‘Social License’ Report focussed on a measurement and modelling framework for SLO and 

we Origin provide comment on the following principles of the framework development. 

 

 Principle 1 The engagement of a trusted third party – CSIRO’s Gas Industry 

Social and Economic Research Alliance (GISERA) offers one such 

model. 

 
Origin’s view is that CSIRO is recognised as having one of the highest ‘trust profiles’ in Australia and is regarded 
as a credible and capable independent institution.  Origin therefore support this principle. 

 

 

 Principle 2 Protection of community rights and safety – ethical and privacy 

standards are applied under the National Statement on Ethical 

Conduct in Human Research (2015), placing the safety of 

participants first. 

 
Origin’s agrees with this principle in its entirety. 

 

 

 Principle 3 Longitudinal design – placing the experiences of community at 

the centre of the process, and to identify issues before they 

become conflicts. 

 
On the basis that our interpretation of community is defined as ‘directly impacted stakeholders’, Origin’s agree with 
this principle and consider it vital and appropriate that they are placed as the primary, first and foremost individuals 
and / or groups at the core of the longitudinal design, radiating out through to indirectly impacted individuals and / 
or groups to more distal stakeholders. 

 

 

 Principle 4 Accessibility of data – transparency of process and data 

provision back to community and other stakeholders in central 

to building trust that this is a vehicle for community voice. 

 
Origin agrees with this principle and consider it essential to building trust and maintaining mutually beneficial 
relationships and two way communication channels. 

 

 

 Principle 4 Inclusiveness of process – it is important that vulnerable, 

marginalised and special status groups are included in SLO 

research using appropriate methods. 

 
Origin agrees with this principle and considers it important to co-design fit-for-purpose engagement mechanisms 
that accurately measure marginalised groups.  We look forward to having the opportunity to participate in the design 
work associated with this principle. 
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Report 3 – CSRM Social Impact Assessment (SIA) Framework Report 

 

Key Findings 
 
1. Strategic assessment is needed for a program of development. The strategic assessment 

would clearly identify the objectives of the program and define the scale (and staging) of 
development in terms of balancing economic, social and environmental impacts at local, 
Territory and national scales. 
 

Subject to comprehensive governance / oversight, Origin agrees in-principle and consider this finding important in 
yielding maximum collective benefit.  Origin agrees with the ToR and considers highly competent multi-disciplinary 
social science practitioners, including micro-economic expertise as being fundamental to achieving success.  
 
 
2. A strategic regional approach is needed that aligns individual projects and their outcomes 

with the objectives of the NT Economic Development Framework, regional planning 
objectives and community values and aspirations. 
 
 

Origin agrees in-principle and consider this finding important in yielding maximum collective benefit in a planned 
and purposeful way. 
 
 

3. Coordination and collaboration between multiple projects is needed in order to minimise 
negative cumulative impacts, minimise the ‘footprint’ of the industry in the placing of 
associated infrastructure (including workers ’accommodation) and maximise long term 
social and economic benefits to local and regional communities. Particular attention to 
human rights issues, and the rights and vulnerabilities of all Aboriginal peoples, (not only 
those recognised as Traditional Owners). 
 
 

Origin agrees in-principle and considers this finding important in minimising the footprint of the industry and 
maximising co-existence opportunities that yield collective benefit across multiple industries. 
 
Origin makes the observation that human rights considerations are correct and necessary acknowledgements 
though caution on this element becoming a central focal point prior to the completion of the SIA.   
 
Origin makes the observation that caution also be exercised in characterising Aboriginal groups as universally 
vulnerable.  Our experiences evidence Aboriginal peoples as resilient, unique and deserving of central recognition 
it their own right.  Groups of customary ‘sit down’ rights, ethnologically determined to a project area, are primary 
and central - and groups with customary ‘walking through’ rights are also important.  The connectivity of Aboriginal 
groups should be carefully mapped, agreed and reconciled into complementing agreements. 
 
 
4. Particular attention to human rights issues, and the rights and vulnerabilities of all 

Aboriginal peoples, (not only those recognised as Traditional Owners). 
 

As commented for Key Finding 3 - Origin makes the observation that human rights considerations are correct and 
necessary acknowledgements though caution on this element becoming a central focal point prior to the completion 
of the SIA.   
 
Origin makes the observation that caution also be exercised in characterising Aboriginal groups as universally 
vulnerable.  Our experiences evidence Aboriginal peoples as resilient, unique and deserving of central recognition 
it their own right.  Groups of customary ‘sit down’ rights, ethnologically determined to a project area, are primary 
and central - and groups with customary ‘walking through’ rights are also important.  The connectivity of Aboriginal 
groups should be carefully mapped, agreed and reconciled into complementing agreements. 
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5. Particular attention to psycho-social impacts, in recognition of the interconnectedness of 
personal, cultural and environmental integrity for Aboriginal peoples. Also, in recognition of 
the potentially stressful nature of land access agreements for pastoralists. 
 
 

Origin agrees in-principle. 
 
 
6. An independently led social baseline assessment, using ‘agreed indicators’ to measure 

impacts, ongoing social performance of the industry and sustainability outcomes (the 
indicators should be selected in consultation with local people and stakeholders). 
 
 

Origin agrees in-principle. 
 
 
7. An independently led community engagement program with affected stakeholder groups to 

discern the significance of impacts and to co-develop acceptable and appropriate 
mitigation and enhancement strategies. 
 
 

Origin preserves the right of project proponents to hold primacy in ‘engagement’ with affected groups.  Generally 
speaking this is achieved through the prescribed process of agreement making - carried out in conjunction with the 
prescribed statutory representative body / Land Council.  Origin agrees in-principle with the inclusion of 
supplementary, independent and participatory monitoring. 
 
 
8. The SIA framework should contribute to an open data policy with regular reporting on the 

social, economic and environmental performance of the shale gas industry. 
 
 

Origin agrees in-principle. 
 
 

9. Each additional project should provide an adaptive SIA risk assessment that specifically 
addresses cumulative impacts and its contribution to the development program’s 
objectives. 
 
 

Origin agrees in-principle. 
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Trichloroethene

1,1,2‐Trichloroethane

1,1,1‐Trichloroethane

1,2,4‐Trichlorobenzene

1,2,3‐Trichlorobenzene

Tribromomethane

Toluene

Tetrachloroethene

1,1,2,2‐Tetrachloroethane

AMUNGEE NW‐1H
Field dup
Mi180121
15/11/2016

2016027695
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ANALYTICAL RESULTS

Report N°: M162147R2

Matrix: Thermal DesorpƟon Tube

Method: TO‐17.02  VolaƟle Organics

Sample units are expressed in ng/tube Test Started: 21/11/2016

Analyte Name

PQL

Client ID

Sampled Date

Leeder ID

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd51,1,1,2‐Tetrachloroethane

5Styrene

5Propylbenzene

5Naphthalene

54‐Isopropyltoluene

5Isopropylbenzene

5Hexachlorobutadiene

5Ethylbenzene

5trans‐1,3‐Dichloropropene

5cis‐1,3‐Dichloropropene

51,1‐Dichloropropene

52,2‐Dichloropropane

51,3‐Dichloropropane

51,2‐Dichloropropane

5trans‐1,2‐Dichloroethene

5cis‐1,2‐Dichloroethene

51,1‐Dichloroethene

51,1‐Dichloroethane

51,2‐Dichloroethane

5Dichlorodifluoromethane

51,4‐Dichlorobenzene

51,3‐Dichlorobenzene

51,2‐Dichlorobenzene

5Dibromomethane

51,2‐Dibromoethane

5Dibromochloromethane

51,2‐Dibromo‐3‐chloropropane

54‐Chlorotoluene

52‐Chlorotoluene

5Chloromethane

5Chloroethane

5Chlorobenzene

5Carbon tetrachloride

5tert‐Butylbenzene

5sec‐Butylbenzene

5n‐Butylbenzene

5Bromodichloromethane

5Bromochloromethane

5Bromobenzene

5Benzene

Blank

Method

2016027698

Trip Blank
Mi101224

2016027697
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ANALYTICAL RESULTS

Report N°: M162147R2

Matrix: Thermal DesorpƟon Tube

Method: TO‐17.02  VolaƟle Organics

Sample units are expressed in ng/tube Test Started: 21/11/2016

Analyte Name

PQL

Client ID

Sampled Date

Leeder ID

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd

nd5m&p‐Xylenes

5o‐Xylene

5Vinyl chloride

51,3,5‐Trimethylbenzene

51,2,4‐Trimethylbenzene

51,2,3‐Trichloropropane

5Trichloromethane

5Trichlorofluoromethane

5Trichloroethene

51,1,2‐Trichloroethane

51,1,1‐Trichloroethane

51,2,4‐Trichlorobenzene

51,2,3‐Trichlorobenzene

5Tribromomethane

5Toluene

5Tetrachloroethene

51,1,2,2‐Tetrachloroethane

Blank

Method

2016027698

Trip Blank
Mi101224

2016027697
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QA/QC RESULTS

Report N°: M162147R2

Matrix: Gas Bag

Method: MA‐1105.AIR.05 General Gases

Quality Control Results are expressed in Percent Recovery of expected result Test Started: 17/11/2016

Analyte Name

PQL

Client ID

Sampled Date

Leeder ID

98

98

99

99

97

98

97

97

99

99

96

98Carbon Monoxide

n‐Butane

Propane

Ethane

Carbon Dioxide

Nitrogen

Spike Dup

Method

2016027700

Spike

Method

2016027699

Matrix: Thermal DesorpƟon Tube

Method: TO‐17.02  VolaƟle Organics

Quality Control Results are expressed in Percent Recovery of expected result Test Started: 21/11/2016

Analyte Name

PQL

Client ID

Sampled Date

Leeder ID

97

96

92

97

99

98

95

94

102

79

89

87

102

99

100Styrene

Ethylbenzene

1,2‐Dichloropropane

trans‐1,2‐Dichloroethene

cis‐1,2‐Dichloroethene

1,1‐Dichloroethene

1,2‐Dichloroethane

1,4‐Dichlorobenzene

1,3‐Dichlorobenzene

1,2‐Dichlorobenzene

Dibromochloromethane

Chlorobenzene

Carbon tetrachloride

Bromodichloromethane

Benzene

Spike

Method

2016027703
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QA/QC RESULTS

Report N°: M162147R2

Matrix: Thermal DesorpƟon Tube

Method: TO‐17.02  VolaƟle Organics

Quality Control Results are expressed in Percent Recovery of expected result Test Started: 21/11/2016

Analyte Name

PQL

Client ID

Sampled Date

Leeder ID

95

97

102

93

96

104

97

106

98

99m&p‐Xylenes

o‐Xylene

Trichloromethane

Trichloroethene

1,1,2‐Trichloroethane

1,1,1‐Trichloroethane

1,2,4‐Trichlorobenzene

Tribromomethane

Toluene

Tetrachloroethene

Spike

Method

2016027703

Matrix: Thermal DesorpƟon Tube

Method: TO‐17.02  VolaƟle Organics

Quality Control Results are expressed in Percent Recovery of expected result Test Started: 21/11/2016

Analyte Name

PQL

Client ID

Sampled Date

Leeder ID

97

97

92

97

99

100

96

96

103

80

91

89

104

100

101Styrene

Ethylbenzene

1,2‐Dichloropropane

trans‐1,2‐Dichloroethene

cis‐1,2‐Dichloroethene

1,1‐Dichloroethene

1,2‐Dichloroethane

1,4‐Dichlorobenzene

1,3‐Dichlorobenzene

1,2‐Dichlorobenzene

Dibromochloromethane

Chlorobenzene

Carbon tetrachloride

Bromodichloromethane

Benzene

Spike Dup

Method

2016027704
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QA/QC RESULTS

Report N°: M162147R2

Matrix: Thermal DesorpƟon Tube

Method: TO‐17.02  VolaƟle Organics

Quality Control Results are expressed in Percent Recovery of expected result Test Started: 21/11/2016

Analyte Name

PQL

Client ID

Sampled Date

Leeder ID

97

98

102

97

96

104

96

106

100

100m&p‐Xylenes

o‐Xylene

Trichloromethane

Trichloroethene

1,1,2‐Trichloroethane

1,1,1‐Trichloroethane

1,2,4‐Trichlorobenzene

Tribromomethane

Toluene

Tetrachloroethene

Spike Dup

Method

2016027704
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Report N°: M162147R2

QUALIFIERS  /  NO TES  FOR  REPORTED  RESULTS
 
PQ L  Practic al  Quant ita ti on   Lim it  
 
nd   N ot Detect ed  –  The  an a lyt e  was  no t d et ected  above  th e  rep ort ed  PQ L.  
 
is   Insuffic ient Sample  to  per form   thi s ana lys i s.  
 
T   Tent at ive   ident ific at ion  based  o n  c omput er l ibr a ry  search  of mass  spec tra .  
 
NC   N ot  ca lcul at ed  and /or Result s  below  PQ L 
 
NV   N o  Vacuum ,  C an ister  rece i ved  ab ove  standard  a tmo spher ic p ressure 
 
nr   N ot Request ed  for  ana ly sis .    
 
R  R ejected  Resul t –   result s  for  th is  ana ly sis  fa il ed  QC c heck s.  
 
SQ  S em i‐Quanti ta tiv e  r esu lt –  quan tit at ion  based  o n  a  gener ic  respon se  fa cto r fo r t his  c la ss of ana l yt e.  
 
IM   Inappropr ia te  method  of an a lys i s  for  thi s  comp ound  
 
U     Un able  t o  p rov ide  Qu a lity  C ont rol  data  – high   level s of co mpou nds  i n  sample   int er fered  wit h  ana ly sis  o f  

QC  r esult s .  
 
UF   Un able  t o  p rov ide  Qu a lity  C ont rol  data ‐ Sur ro ga t es  fai led  QC check s  du e  to   samp le  matr ix effects  
 
L  Ana ly te  d etect ed  a t a  leve l  above  th e  lin ear  r esp onse  o f ca li bra t ion   cur ve.  
 
E   Estimat ed  r esu lt.  N ATA  acc redi ta tio n  d oes  no t co ver  estim at ed  r esu lts.  
 
C1     These  co mpou nds  c o‐elut e . 
 
‐‐   Par amet er N ot  Determ ined  
 
CT   E lev a ted  c oncen tr at ion . R esult s  repo rt ed  fr om  ca rbon  tub e  ana ly sis  
 
**   S amp le  sho ws  no n‐petroleu m  hydroca rb on  pro file  

 
 
 

This document is issued, on  the Client's behalf, by the Company under its General Conditions of  Service available on 
request and accessible at http://www.sgs.com/en/Terms‐and‐Conditions/General‐Conditions‐of‐Services‐English.aspx . 

The Client's attention is  drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. 
 
Any other holder of  this document is advised that information contained hereon  reflects the Company's findings  at the 
time of its intervention only and within the limits of  Client's  instructions, if  any. The Company's sole responsibility is to its 
Client and th is  document does not exonerate parties to a transaction from exercising all their rights  and  obligations under

the transaction documents 
 
This report must not be reproduced, except in fu ll.
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APPENDIX ONE. 
 
 
CHAIN OF CUSTODY DOCUMENT





NT Inquiry – Origin Submission dated 25 February 2018 64/96 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Reference Attachment A - BC Oil and Gas Commission 2014 
Investigation of Observed Seismicity in the Montney Trend 

 
 

  




































































