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Key activities in the processing and production of gas and petroleum liquids by Origin Energy 
Resources Limited in PPL 62 and PPL 168 are as follow: 

� Monitoring of cased and suspended or completed wells 
� Monitoring of casing integrity and fluid levels in suspended and completed wells 
� Monitoring and maintenance of wellhead integrity on completed wells 
� Monitoring and maintenance of flowlines, petroleum collection facilities  
� Monitoring of the environment peripheral to producing wells, flowlines and the gas plants 
� Monitoring of petroleum and associated liquids from producing wells 
� Processing of petroleum to required specifications 
� Maintenance of processing plant to ensure supply and compliance obligations 
� Monitoring of corrosion in all susceptible fittings, flanges and piping 
� Safe and environmentally acceptable disposal of produced formation water 
� Management of wastes 
� Road related activities for delivery of goods required at the gas plants and operations activities 
� The maintenance and eventual restoration of areas affected by bunding, surface facilities, access 

tracks, well sites and flow lines 
� Prevention of fires via elimination of sources of ignition, fuel and possible methods of propagation 

both within and peripheral to the facilities 
� Maintain a clean and safe work environment in accordance with workplace health and safety 

objectives 
� Conduct all operations in a manner to minimise visual, audible and vehicle impact on the 

landowners and stock in underlying and contiguous properties.   
 

1.2 Definitions 
Pipeline and petroleum as 
defined by the Petroleum Act 
2000.   

Pipeline means “a pipe or system of pipes for conveying petroleum or 
another regulated substance from place to place and includes – tanks, 
vessels, machinery and equipment necessary for, or associated with, its 
operation; a part of a pipeline 

Within the Operator’s documentation in relation to the Katnook and 
Ladbroke Grove plants pipeline is synonymous with flowline, gathering 
system and metering run. 

Petroleum “a naturally occurring substance consisting of a hydrocarbon or mixture of 
hydrocarbons in gaseous, liquid or solid state…” 

Hazard “The potential to cause harm…” 

Risk means  

 

“The combination of the chance that a specified undesired event will occur 
and the severity of the consequences of the event” 

Hydrate (as defined by Beggs)  

 

“Gas hydrates are crystalline compounds, formed by the chemical 
combination of natural gas and water under pressure at temperatures 
considerably above the freezing point of water” 

Line Pack (as defined by the 
Company)  

Increasing the volume of gas available for sales in a gas pipeline by 
increasing the pressure above the normal offtake pressure but to less than 
the maximum line pressure 

Workover  (as defined by the 
Company)  

an intervention carried out on a well utilising a “Workover” rig - the purpose 
of the intervention is most often to repair damaged or worn out downhole 
equipment but can also be associated with remedial treatment of reservoirs 
in the well (acidising, fracture stimulation, or re-perforation), and / or re-
completing or reconfiguring the well to produce from new or bypassed zones.  
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2 Scope of the EIR  
Origin Energy Resources Limited has defined commitments under the Petroleum Act to achieve an 
acceptable level of environmental management while undertaking regulated activities. Activities 
conducted by OERL as operator (and on behalf of the joint venture) in the course of producing and 
processing petroleum within Petroleum Production Licence (PPL) 62 and PPL 168 have the potential to 
cause adverse impacts to the environment. 

The potential hazards to the environment posed by these activities have been identified by an audit 
conducted in 1996 and a Fit for Purpose Report conducted in early 2001, in addition to ongoing 
assessment of the site by field personnel and management.  The assessment of those hazards is 
outlined in this EIR. The subsequent Statement of Environmental Objectives (SEO) for Production and 
Processing of Petroleum and Associated Activities derived from this EIR lists environmental objectives 
and assessment criteria by which to determine success at meeting these objectives.  Operational 
aspects and hazard assessment have been reviewed under Regulation 30 and the fit-for-purpose 
assessment of the Katnook and Ladbroke Grove gas plants. 

This EIR covers the following areas 

� The production facilities within the fenced area encompassing the Katnook and Ladbroke Grove 
gas plants to the point of sale at the respective meter stations at the outlet to the Katnook and 
Ladbroke Grove Gas Plants. 

� The gathering systems connecting the producing wells to the Katnook and Ladbroke Grove gas 
plants 

� The fenced well yards at each of the producing wells, totalling eight wells in all. 
� The trucking of product and waste from the gas plant. 
The following environmental features have been identified as those that could be affected by a 
reasonably foreseeable hazardous event 

� Water/Groundwater 
� Soil 
� Air 
� Flora and fauna 
� Cultural Values 
� Amenity and Land Use 
� Personnel & Third Parties 
� Public Safety & Risk 
 
Exclusions 

This document does not cover the independent activities of: 

(i) Origin Energy Power (OEP) which operates gas turbines adjacent to the Katnook and Ladbroke 
Grove Gas Plants,  

(ii) Epic Energy which operates a transmission pipeline system that takes gas from the Katnook 
Gas Plant  

(iii) Origin Energy Retail Ltd who distribute the gas, and  

(iv) A mercaptan injection facility that is located within the Epic compound, and operated by Epic 
on behalf of Origin Energy Asset Management (OEAM).   

(v) Drilling operations resulting in casing, well completion and installation of the wellhead from 
which the gas supply is drawn are covered by separate EIR and SEO for Drilling and Well 
Operations. 
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3 Regulatory System 
The plant operates under the Petroleum Act 2000 and the Environment Protection Act 1993, Licence 
12559 (Appendix C), and has recently undergone a Fitness-for-Purpose assessment1. 

Part 12, Environment Protection, Division 1 – Objects, section 95, of the Petroleum Act 2000 (the Act) 
has a number of objectives: 

� ensure that regulated activities that have (actually or potentially) adverse effects on the 
environment are properly managed to reduce environmental damage as far as reasonably 
practicable; and 

� eliminate as far as reasonably practicable risk of significant long term environmental damage; and 
� ensure that land adversely affected by regulated activities is properly rehabilitated. 
In order to achieve the above objectives the Act prescribes that an Environmental Impact Report (EIR) 
be prepared in accordance with Regulations, being Part 3, 10.  Part 12 of the Act and EPA 
licence#12559 constitute the legislative basis for the environmental objectives associated with 
production and processing of petroleum.  In addition, OERL has further corporate objectives for 
responsible operation of the gas plants.  

Activities that qualify as Prescribed Activities of Environmental Significance under Schedule 1 of the 
Environment Protection Act 1993 are conducted at the site.  These activities are defined under 
Schedule 1, Part A, 1. (5), Petroleum Production, Storage or Processing Works or Facilities (b) with a 
total petroleum production rate exceeding 20 tonnes per hour and 3.(4) Activities Producing Listed 
Wastes.  The Licence #12559 applies to activities conducted in Section 336 (Argyle Road), Hundred of 
Monbulla, South Australia.   

OERL holds licence MG/8343201, MG/8343204 and MG/8854301 issued under the Dangerous Substances 
Act 1979, to keep dangerous substances, as defined by the Act, on site. 

Pressure vessels and safety relief valves are registered with DAIS Workplace Services. 

4 Environmental Features in the Region 
4.1 Biological 
The Katnook & Ladbroke Grove gas plants and gathering systems are situated on land that has 
previously been cleared and grazed by sheep farming. Right of access to this land has been agreed 
through lease or access agreements with the local landholders. The gas plant was constructed in 1990 
after obtaining all of the necessary regulatory approvals. This included a Declaration of Environmental 
Factors that was reviewed by the Department of Environment and Planning approved by Department 
of Mines and Energy of South Australia on 1 August 1990. Since that time the plant has been in 
continuous operation and there has been no change to the areal extent of the gas plant (that is 
surrounded by man-proof fence) nor the general process activity conducted at the site. 

In this review of the gas plant in relation to the environmental features of the region we have drawn 
upon some twelve years of operating experience at the site, internal Origin expertise and third party 
sources of information such as, 

•  Biodiversity Plan for the South East of South Australia (by Croft et al., 1999) 

•  Environmental Protection & Biodiversity Conservation Act (EPBC Act) online database 

•  Bureau of Meteorology website data statistics 

•  Consultation with various State Government regulatory bodies and 

•  Anecdotal evidence from local persons 
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“Since European settlement, about 87% of the original native vegetation [in the south east of South 
Australia] has been cleared primarily for agriculture…” (Croft et al., 1999, p.6).  The clearing “…has 
resulted in the direct loss of [fauna] habitat, and fragmentation of the remaining vegetation…”  
(Croft et al., 1999, p.135).  As a result of this various fauna in the region is listed as rare or 
threatened under relevant legislation.  The native vegetation remaining tends to be “…concentrated 
in areas less suited to agriculture either on deep sands, saline soils or sheet limestone” (Croft et al., 
1999, p.6).   

The land systems peripheral to the Katnook and Ladbroke Grove gas production facilities are 
dominantly cleared grazing paddocks with scattered gum trees, including. Messmate (Eucalyptus 
obliqua) and Brown stringy bark (E. baxteri), Pinkgum (E. fasciculosa) and River Red Gum (E. 
camaldulensis).   

Clearing of natural vegetation and conversion of the land to agriculture can potentially leave the land 
susceptible to weed growth.  Earthworks and other land disturbance such as clearing may provide a 
suitable environment for establishment and growth of weeds unless preventative measures are taken.  
In particular, Bridal Creeper, Mysiphyllum asparagoides prevents regeneration and smothers and 
replaces native vegetation such as low shrubs (Croft et al., 1999).  Bridal Creeper is dispersed by birds 
(Croft et al., 1999) and can therefore spread and proliferate without control.  Similarly, Boneseed 
(Chrysanthemoides monilifera) is spread by birds and is difficult to eradicate once it becomes 
established (Croft et al., 1999).  Phalaris aquatica, a perennial tussock grass rapidly colonises 
disturbed ground in grassy woodlands (Croft et al., 1999).  Approvals by, inter alia, appropriate 
regulatory bodies are required before any earthworks can be conducted outside existing approved 
areas of the gas plant and gathering system. Compliance with operational procedures including 
Origin’s environmental systems is required prior to undertaking any earthworks within the perimeter 
of the gas plant and gathering system. 

Introduction of weeds to the region is also possible through vehicle movements.  In general local small 
traffic is unlikely to have access to regions infected by noxious weeds.  Vehicles from more distant 
locations have increased risk of contamination by weeds.  However, as travelling is predominantly on 
sealed roads the opportunity to attract and retain seeds and vegetable matter is minimised. 

The Biodiversity Plan for the South East of south Australia (Croft et al., 1999) should be referred to 
for a description of the various flora and fauns species under threat in the region and lists relevant 
weed species. The EPBC Act online database indicates threatened species in the area as tabulated 
below 

Threatened Species: 

Species & Status Comment Likelihood of Occurrence 

Southern Bell Frog: 

Vulnerable 

Occurs in ephemeral wetlands. 
Found across much of south east 
SA 

Known to occur locally 

Red-tailed black cockatoo (south 
east sub-species): 

Endangered 

Occurs in red gum woodlands 
and old growth forests. Very 
rare in south east SA 

Known to occur locally 

Swift Parrot: endangered Migratory species. Prefers box 
woodlands. Very mobile species  

Very unlikely to occur in the 
area 

Regent Honeyeater: endangered Nomadic species. Prefers 
ironbark woodlands. Mobile 
species 

Very unlikely to occur in the 
area 
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Species Covered by Migratory Provisions and Marine Provisions: 

Red-tailed black cockatoo (south 
east sub-species) 

Occurs in red gum woodlands 
and old growth forests. Very 
rare in south east SA 

Known to occur locally 

White-bellied Sea-Eagle Occurs near large inland water 
bodies. Mobile species 

May fly over the area, but 
unlikely to occur within the area 

White-throated Needletail Aerial species. Very mobile May fly over the area, but 
unlikely to occur within the area 

Satin Flycatcher Generally occurs within forested 
areas 

Very unlikely to occur in the 
area 

Regent Honeyeater: endangered Nomadic species. Prefers 
ironbark woodlands. Mobile 
species 

Very unlikely to occur in the 
area 

Latham’s Snipe Nomadic species favouring 
sheltered wetlands 

Known to occur locally 

Painted Snipe Nomadic species favouring 
sheltered wetlands 

Known to occur locally 

Magpie Goose Unusual species in southern 
Australia; favours large water 
bodies 

May overfly the area 

Swift Parrot Migratory species. Prefers box 
woodlands. Very mobile species  

Very unlikely to occur in the 
area 

   

 

Of the identified species, most are either unlikely to occur in the area or are mobile (bird) species 
that are not expected to be impacted by the plant which is located amongst cleared and grazed 
farming pasture. It is noted that there is no attendance by waterbirds within the plant area and this is 
presumably due to the abundance of ‘natural’ water lagoons and alternate sites across the greater 
region. However, the Southern Bell frog is indicated to “occur in ephemeral wetlands” and “found 
across much of south east of SA”. As indicated on the map below, the Reedy Lagoon which is 
ephemeral is located approximately 3 km to the east of the gas plant and across the other side of the 
raised north south road (Argyle Road)and a north south trending railway line. As far as we have been 
able to ascertain there is no evidence of the Southern Bell frog in the Reedy Lagoon. However, refer 
to section 4.2 below for discussion on the potential impact of the gas plant operations on the Reedy 
Lagoon. 
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4.2 Physical Environment 
South-eastern South Australia is dominated by largely flat terrain with systems of parallel dune ridges 
(Laut et al., 1977) that generally “…lack natural surface drainage and within them extensive swamps 
and lake systems have formed…” (Laut et al., 1977, p.6).  Artificial drainage systems now prevalent in 
the region have “ …effectively drained interdunal swamps” (Croft et al., 1999, p.6).  The gas plant 
incorporates two waste water evaporation ponds and chemical storage areas. Each of these ponds and 
storage areas are constructed with bunding and operated in accordance with procedures to manage 
physical and operating risks to the environment (refer to section 8.1 and 8.4 in particular). 

Although the regional area is generally very flat, the gas plant is sited on a locally elevated position 
that according to the recollection of local persons, has only once been threatened by regional or local 
flooding once, being the year 1991. According to the Bureau of Meteorology statistics, the highest 
recorded monthly rainfall for the area (Penola) was in the year of 1964. Rainfall of August 1991 
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represents a 97th percentile event. The highest annual rainfall recorded for the region was in 1863 
with annual rainfall in 1991 representing a 62nd percentile. 

 

With the generally flat local terrain the bunded areas within the plant incorporate a number of 
controls to prevent breach of containment either by over fill or by rising flood waters, namely 

•  Lined bund walls are constructed above the level of the surrounding land 

•  Intra day monitoring of levels (site is manned 24 hours a day) 

•  Pond freeboard limits are maintained 

•  Two evaporation ponds are available for service 

•  Offsite disposal via trucking is available as required 

•  As a last resort the production system can be shut down 

 

An investigation was conducted as to the potential impact of flooding and stormwater runoff on the 
gas plant containment facilities and the risk to the surrounding environment and particularly the 
Reedy Lagoon. This incorporated statistical data available from the Bureau of Meteorology web site 
and anecdotal evidence from local landholders. 

Given the low level of contaminants in the pond water which is generally less than 20 ppm total 
petroleum hydrocarbon and nil heavy metals in combination with the control system that are in place, 
the chance of a spill and its dispersion due to a flood event is assessed as low risk to the environment. 

 

Anecdotal evidence: 

In the 12 years of plant operation, there has never been rainfall event sufficient to cause free-flowing 
flood water across the plant site, although in winter of 1991 approximately 1 inch (25 mm) of standing 
water was present in large patches across the plant ‘floor’ however the plant area was not engulfed. 
Note that the bund walls for the evaporation ponds and chemical storage areas are constructed to a 
height of approximately 500 - 600 mm and 1435 mm respectively, above average ground level at the 
perimeter of the plant.   

 

Local landholder accounts indicate that the flood of 1991 resulted in the highest flood levels in recent 
memory for the region which is supported by the Bureau of Meteorology statistics indicating a 97th 
percentile monthly rainfall event. 

 

The general direction of movement of surface water in the area has been observed to be from east to 
west. This is in line with the regional drainage system that has been constructed in the area that 
moves water from east to west. Surface water build-up and directional water flow is also affected by 
elevated structures. Argyle Road and the elevated train line both lie to the east of the gas plant 
between the plant and Reedy Lagoon. Both of these features form a barrier to any water flow through 
the local area. As such, if there was a breach of containment from the gas plant site, both the 
direction of water dispersion and the impediments created by the road and the train line form an 
isolating barrier between the gas plant site and the Reedy Lagoon. 
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Statistical evidence: 

The Bureau of Meteorology has rainfall statistics available for the last 39 years from Penola which is 
about 10 km to the north of the Katnook gas plant. An analysis of the rainfall statistics of the area was 
conducted to determine that on the basis of a 90th percentile rainfall event and after allowing for the 
further addition of produced water, there is 5 months of pond capacity available during normal 
operations, before either trucking or production shut down would have to occur. 

Assuming both ponds were 2/3rd full at the end of April (coming out of the summer period) this 
indicates pond capacity will ‘survive’ until the end of September under a continuous 90th percentile 
rainfall event (see graph below). 
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Two aquifer systems, “the Gambier Limestone and the Dilwyn Formation, dominate the groundwater 
hydrology of the region (Tyler et al., 1983).  “The Gambier Limestone generally forms a 20 metre 
thick unconfined aquifer…” (Boral, 1996, p.8).  Water quality in the aquifer as determined by a total 
dissolved solids (TDS) of <500 mg/L (Boral, 1996) is ‘good’ according to Australian Drinking Water 
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Guidelines (ANZECC, 1996).  The aquifer is recharged directly by infiltration of rainfall through the 
soil during winter (Tyler et al., 1983).  Surface recharge of the aquifer indicates that the aquifer is 
potentially vulnerable to contamination (Tyler et al., 1983).   

“The Dilwyn Formation forms a 20 - 100 metres thick confined aquifer…” (Boral, 1996, p.8).  Water 
quality in the aquifer as determined by a TDS of 600 – 1000 mg/L (Boral, 1996) is classified as fair to 
poor according to Australian Drinking Water Guidelines (ANZECC, 1996).  This aquifer is used to supply 
most of the town and city water supplies in the Southeast and is used for irrigation, watering stock 
and industrial purposes (Boral, 1996).   

Crossflow between different aquifers could have an adverse impact on both the water quality and the 
aquifer pressures in the Gambier Limestone and the Dilwyn Formations.  Water quality impacts could 
arise from contamination of near surface aquifers with water from deeper aquifers that typically 
contain saline formation water and would have an adverse impact on both urban and agricultural uses 
of the water in the region.  Economic loss to the agricultural community in particularly may occur is 
such an instance.   

Soil types in the region vary according to location in terms of land forms (Laut et al., 1977).  The 
predominant soil type near the Katnook and Ladbroke Grove facilities is distinguished by its dark grey 
to black appearance (Tyler et al., 1983).  These soils “…generally have a high content of clay and are 
alkaline…” (Tyler et al., 1983, p.41) and “before the widespread construction of surface drains …[the 
soils]…were subject to annual flooding…” (Tyler, et al., 1983, p.41-42).  The quality of soil could be 
adversely affected by activities which contaminate the soil with heavy metals, hydrocarbon or which 
degrade the soil structure.   

 

4.3 Land Use and Cultural Values 
The predominant land use in the region is grazing on privately owned land.  Land holdings in the 
region are relatively small are generally cleared.  Transformation of the land through agricultural 
activities has increased the susceptibility of the region to visual and audible environmental impacts.  
Pine plantation activities occur in the eastern most portions of the OERL areas of operation with some 
pipelines passing through privately owned pine plantation.  The gas plants were constructed on 
grazing land that was previously cleared of native vegetation.  The gas plants and most of the gas well 
are situated adjacent to land that is predominantly used for grazing sheep. 

The site was evaluated for Aboriginal and European heritage at the time of construction and the 
immediate area was determined to be devoid of items of Aboriginal or European cultural significance.   

 

5 Stakeholders 
Land holdings in the region are relatively small. Shallow aquifers are utilised for stock and soil and 
water quality must be maintained.  Fire has the potential to impact immediate landowners and the 
broader rural and urban community.   

 

The Wattle Range Shire maintains the local roads used by road tankers and periodically by work-over 
rigs and other vehicles accessing the gas plants and surrounding wells. 

 

Land utilised for petroleum production operations includes:  

� Gas plants - A segment of is occupied by the gas plants in PPL 62 (approximately 2.6ha each for 
the Katnook and Ladbroke Grove Gas plants) 

� Wellheads of producing and suspended wells 
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� Buried flowlines and pipelines cross freehold land, road and a railway line and do not impact on 
surface use of the land 

 
These facilities are likely to remain for the life of the gas fields and require mutually acceptable 
access agreements with the affected stakeholders, these are in place, and compensation is paid 
annually. 

 

The primary stakeholders involved with the Katnook and Ladbroke Grove plants are– 

Landowners –Landowners peripheral to the gas plant and wells share local and main roads and the 
activity is located on or near their land. 

 

Wattle Range Shire – provides infrastructure and roads that are shared with the broader community. 

The following landowners have operating equipment on their properties (Table 1).  As such, they 
represent key stakeholders in the overall Katnook/Ladbroke Grove operation. 

 

Table 1  List of owners of relevant land 

Well/Flowline Landholder 

Katnook 3 and 4 wells, Redman and Ladbroke Grove Flowlines 

Katnook Gas Plant/Ladbroke Grove Power Station 
G & M Koch 

Katnook 1 and 2 wells, Ladbroke Grove 1 and 2 and Flowlines Alby McIntyre 

Haselgrove Flowline George Dean 

Haselgrove Flowline Peter Copping 

Haselgrove 1 and Flowline Peter Rymill 

Haselgrove 2, Haselgrove South 1, Haselgrove South 2 and Flowline Dennis Page 

Haselgrove and Ladbroke Grove Flowline Ruth Warren 

Redman 1 well and Flowline Jim Kidman 

Redman Flowline Ian Leask 

Redman Flowline Duan Butler 

Redman Flowline George Butler 

Redman Flowline Mark Thorn 

Ladbroke Grove 1 well RK Paltridge 

 

Consultation with the local stakeholders including landholders and the Wattle Range Shire Council 
occurred April 3, 2002 and with government agency stakeholders on April 11, 2002.   

 

Approximately 12 landholders were invited of whom 4 attended and one apology was received.  
Representatives, including the Mayor, from the Wattle Shire Council also attended.  
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The matters in Table 2 have been raised in relation to the Katnook & Ladbroke Grove Gas Plant 
Operations by the local landholders. 

 

Table 2 Landholder & Wattle Range Shire matters raised in relation to the Katnook & 
Ladbroke Grove Gas Plant Operations 

 

General Landowner & Council Issues OERL Response 

Notification of Hazards:-  To inform the 
landowners of operational issues that may be 
misconstrued as hazards.  Possibly be more 
proactive with information, rather than reactive 

OERL acknowledges this as an appropriate and constructive 
suggestion. 

Road Condition: -  Shoulder of road littered with 
tree lopping debris from mobilisation of power 
station equipment.  Debris prohibits the slashing of 
road shoulders.  Vehicles on road causing dust 
problem for landholders on access roads 

•  Origin Generation have indicated that no trees were pruned 
however a clean up program will be considered. 

•  Reminders have been circulated regarding Origin’s policies in 
relation to driving and procedures to minimise vehicle 
disruption at site. 

Origin Personnel and Contractor Driving Habits:-  
Landowners are uneasy about the speed that 
personnel and contractors travel the road at.  
Landowners unable to graze stock on road 
easement through fear of stock losses, also 
landowners concerned about road safety.   

Katnook gas plant (and power station) personnel have been 
reminded of our obligation to minimise disturbance to landowners 
that may be created by vehicle traffic.  Contractors should also be 
informed of the landowner concern and requested to abide by 
appropriate speed limits.  It is noted that livestock is now grazing 
the verge areas of Argyle Road. 

 

•  Road speed signage Issues were raised and referred 
•  Road surfacing to the relevant Shire Council 

for consideration. 

 

 

Consultation with Government and regulatory agency stakeholders was held with local agencies 
invited to the meeting of 3 April 2002 and Adelaide based agencies invited to a meeting on 11 April 
2002 as indicated in Table 3. 
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Table 3 Government Agency matters raised in relation to the Katnook & Ladbroke Grove 
Gas Plant Operations 

 

Government Agency Representative Presence at Meeting on 3 April 2002  

CFS Phillip McDonough Attended 

Department of Environment & 
Heritage 

Brenton Grear Did not attend 

Department of Water Resources Gary Mavrinac Apology 

Department of Water Resources  Lud Schmidt Did not attend. 

EPA Carl Smith Attended 

EPA Uma Preston Did not attend 

Forestry SA D Stevens Attended 

Forestry SA Denis Page Attended 

Lower SE Soil Conservation Board Beverly Hebbermen Did not attend 

PIRSA Angela Crimes Attended 

PIRSA Michael Malavazos Attended 

SE Catchment Water Management 
Board 

Lindsay Fulloon Did not attend 

SE Catchment Water Management 
Board 

Hugh Hoptin Did not attend 

SE Water Conservation & Drainage 
Board 

Evan Pettingill Did not attend 

 

Government Agency Representative Presence at Meeting on 11 April 2002  

Dpt Water, Land & Biodiversity 
Conservation. 

Glen Scholz Attended 

Dpt Water, Land & Biodiversity 
Conservation. 

Stephen Howlz Attended 

Planning SA Lee Webb Attended 

DEH, NPWSA (Reserve Planning) Carla O’Neill Attended 

DEH, NPWSA (Reserve Planning) Brian Moore Attended 

PIRSA Angela Crimes Attended 

EPA Uma Preston Attended 

PIRSA Michael Malavazos Attended  

 

Agency Issues OERL Response 

1.  EPA 

Need to better recognise the potential risk to 
groundwater resources in the area caused by 
their activities, particularly due to spillages and 
leakages.   

The Katnook/Ladbroke Grove EIR and SEO have been 
developed specifically to identify potentially hazardous events 
and their risk and possible environmental consequences. 

2.  EPA 
Spill responses need to be as quick and 
thorough as possible. 

OERL has emergency response procedures in place which are 
to be regularly reviewed and maintained. These will be 
reviewed on an ongoing basis 

3.  EPA 

Spill responses include appropriate treatment of 
contaminated soils and assessment of residual 
site contamination which needs to be done in 
accordance with the NEPM (Assessment of Site 
Contamination) by an appropriately 

OERL to review response procedures and rehabilitation 
activities and update as necessary 
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Agency Issues OERL Response 

qualified/experienced environmental 
consultant. 

4.  EPA 

Contaminated soils must be treated as 
scheduled waste in terms of any disposal and 
transport options. 

OERL to review response procedures and rehabilitation 
activities. 

OERL to ensure any contaminated soil is rehabilitated or 
removed to an appropriately approved disposed site as 
necessary. 

5.  EPA 

The SEO should reflect the requirements of the 
NEPM for site contamination and the SA EPA's 
requirements for transport and treatment of 
contaminated soils. 

The objectives of the SEO are to avoid or manage any spill 
that may cause soil contamination.  OERL to review response 
procedures and rehabilitation activities against NEPM 

6.  EPA 

Performance measures/Assessment Criteria that 
Origin Energy should be using in relation to 
assessing their management of this risk should 
relate to both the speed and effectiveness of 
any spill response (as well as prevention 
measures offcourse). 

Origin’s performance objective is ‘absolute’ in terms of 
avoiding or appropriately managing any Environmental hazard 
irrespective of timing.  OERL will review its Emergency 
Response Plan and appropriate environmental procedures to 
consider “speed”. 

7.  
Forestry 
SA 

Fire Fighting Capability and Bush Fire Plans:-  
Buffer zone around well site installations.  Is it 
adequate in forestry areas? 

OERL has reviewed the well site installations and confirms the 
‘buffer zone’ is in accordance with prior agreements with 
Forestry. 

8.  
Forestry 
SA 

Security:-  Third party interference All sites are surrounded by manproof fencing which is kept 
locked. Signage is also erected at all sites 

9.  
Forestry 
SA 

Chloride Levels in Drilling Reserve Pits:-  This matter will be passed on to the Origin drilling contractor 
that operates on OERL’s behalf under the separate SEO under 
the Regulations. 

10. 
Forestry 
SA 

Depth of Pipeline:- Concern regarding the 
pipeline coverage in forestry areas, which will 
have heavy equipment traversing them when 
harvesting timber. 

OERL has resurveyed all pipelines within the forestry areas 
and confirms that pipes within the forestry area are buried 
deeper than the agreed 1.5 m and more than twice the depth 
required under AS2885.1-1997 

11.  Dpt 
WLBC 

Further research on the local flora, fauna and 
ecosystems is required providing an informed 
assessment of the potential impacts on local 
environment. 

To be further considered in conjunction with WLBC. 

12.  Dpt 
WLBC 

Provide a quantative assessment of the ability 
of the evaporation ponds to contain water 
during extended and extreme rainfall events. 

Operating procedures and hazard management systems are in 
place, as discussed in the EIR and FFP assessment, however 
OERL will further review the matters as raised. 

13.  Dpt 
WLBC 

Provide information on the flood hydrology and 
security of the evaporation ponds against the 
impact of extreme runoff events.  

Plant location and design as well as hazard management 
systems considered in the original siting of the plant. This 
issue is discussed in the EIR and FFP assessment, however 
OERL will review the matter as raised. 

 

5.1 Public Health and Safety Risks 
The risks posed to public health & safety by the Katnook & Ladbroke grove operations is limited by the 
following: 

� Facilities are isolated from the public 
� Landholders (Table 3) are remote from the facilities 
� Facilities are constructed and maintained to the appropriate Standards (see Appendix [A]) 
� Very low use of local roads by 3rd parties 
� Appropriate systems and in procedures in place to manage identified risks 
 



Katnook & Ladbroke Grove 
ENVIRONMENTAL IMPACT REPORT  

ORIGIN ENERGY RESOURCES LIMITED ABN 66 007 845 338 Page 16 of 52 
 Issued: May 2002 
 Revision: 11/0 

 

Further details on the risks posed are detailed in the Fitness for Purpose Assessment referenced in 
Section 7.1. 

6 Corporate Commitment – OERL Environment Policy 
The Katnook and Ladbroke Grove Gas Plants are managed jointly by Origin Energy Resources Ltd and 
Oil Company of Australia Ltd.  Both organisations are part of the Origin Energy Group and work under 
the Origin Energy Health Safety and Environment Management System and are committed to meeting 
the environmental performance commitments set out in the Origin Energy HS&E Policy.  As such the 
gas plants are operated according to Origin Energy’s Health, Safety and Environment Policy along with 
relevant statutory requirements, and industry practice standards.     

Policy

•H
ea
lth

Saf
ety and Environment•

M
anagement Sy

ste
m

Health, Safety & Environment
We at Origin Energy are committed to

Eliminating or managing hazards and practices in our business that could cause accident, injury or illness
to people, damage to property or unacceptable impacts on the environment.
Assisting all employees to meet their health, safety and environmental obligations.
Conducting all activities mindful that the decisions we make should recognise both short and long term
economic, environmental and community considerations.

We will demonstrate this commitment by

Integrating Health, Safety and Environment (HSE) management into the planning and operation of all
Origin Energy businesses. Accountability for implementing this policy will be clearly defined and the
principles by which we operate will be effectively communicated.

Providing systems for identifying, classifying, assessing, controlling and reviewing HSE risks in all areas.
Formal, documented processes for controlling the risks and effectively managing incidents will be 
established and communicated.

Ensuring adequate resources, with appropriate training and qualifications, are provided to manage,
maintain and implement HSE systems and controls. Systems for work procedures will be developed,
implemented, maintained and reviewed regularly for appropriateness.

Ensuring communication channels are available to provide staff with relevant information on HSE issues.
Employee committees or other appropriate mechanisms will ensure involvement of all personnel is possible.

Measuring, monitoring and reviewing HSE performance as part of our management reviews, with records
maintained and results reported to senior management, relevant authorities and other stakeholders.

Ensuring procedures for the purchase or supply of goods or services include HSE requirements consistent
with these management principles. Contractors must comply with our HSE standards and requirements.

Ensuring that, in the event of a work related injury or illness, we support the full recovery of injured
employees through prompt treatment and active rehabilitation programs. In the event of an
environmental incident, we will take those steps necessary to minimise the impact of any such incident.
We will ensure that the opportunity is taken to learn from any incident and improve our health, safety
and environmental capabilities.

Taking all viable opportunities to reduce waste and greenhouse gas emissions, conserve energy and 
recycle materials.

Grant King
Managing Director
May 2000

Review date May 2002
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The Origin Energy HSE Management System (see Section 6.1) has been recently developed to ensure 
that the Policy commitments can be met.  The System defines a set of HSE Standards by which 
implementation of the Policy can be measured.  A set of Codes of Practice provides guidance to each 
Origin Energy Business Unit on how each Standard may be met.  These Codes of Practice address 
legislative requirements, the relevant Australian Standards and industry standards and guidelines. 

Origin Energy Resources Ltd and Oil Company of Australia Ltd are continually improving the 
procedures and work practices that apply to the Katnook and Ladbroke Grove Gas Plants to guide all 
staff towards meeting their statutory and Corporate safety and environment obligations.    

Key environmental aspects of site management flowing from the HSE Management System are: 

� Education of staff and contractors in environmental awareness and job competence 
� Identifying environmental risks in planning and design, management and operational decisions and 

activities  
� Auditing and reporting of environmental performance 
� Continual monitoring and review of all environmental aspects of the operation 
� Induction 
� Training 
 

6.1 Management System and Responsibility 
Origin Energy has a structured Managements System as conceptualised in the diagram below.  The 
Management System contains a subset of manuals, standards, codes of practice which are 
implemented through business unit and site based procedures and work instructions. 

 

 

 

 ORIGIN ENERGY 

 HSE POLICY  LEGISLATION 
 
 
 HSE SYSTEM MANUAL 
 HSE STANDARDS 
‘What’ HSE CODES OF PRACTICE 
------------  ----------------   
‘How’ BUSINESS UNIT PROCEDURES  AUST. STANDARDS 
 
 SITE-BASE WORK PROCEDURES  BEST PRACTICE 
 AND WORK INSTRUCTIONS    PUBLICATIONS 

 

 INTERNAL REQUIREMENTS  EXTERNAL REQUIREMENTS 

 

Responsibility for ensuring the functioning of the management systems needed to achieve the 
objectives of the Environment Management plan rests with the relevant managers and supervisors in 
accordance with their line and function responsibilities. 

The personnel are responsible for the operation of the Katnook and Ladbroke Grove Gas Plants are 
outline in Table 4. 



Katnook & Ladbroke Grove 
ENVIRONMENTAL IMPACT REPORT  

ORIGIN ENERGY RESOURCES LIMITED ABN 66 007 845 338 Page 18 of 52 
 Issued: May 2002 
 Revision: 11/0 

 

Table 1 Personnel responsible for Katnook and Ladbroke Grove Gas Plants Operations 

NAME TITLE 

John Rodda Manager, Exploration and Production (CB&SA) 

Geoff Mathews Manager – Engineering 

Ken Horton Origin/OCA Manager - Operations  

Ian Cook Origin/OCA Manager –HSE & Native Title 

Dusan Pribilovic Operations Superintendent – Otway Basin 

Russell Campbell Field Supervisor 

Don Stephens Senior Operator 

 

6.2 Training, Awareness and Competence 
Staff environmental training is conducted at all levels in the OERL/OCA organization.  The purpose of 
the training is to make employees aware of: 

� The importance of compliance with environmental laws and regulations, Origin HSE Management 
System, the environmental policy, procedures and with the requirements of the site 
environmental management manual contained within this document 

� The significant environmental impacts, actual or potential, of their work activities and 
environmental benefits of improved personal performance 

� Their roles and responsibilities in achieving conformance with the environmental policy and 
procedures and with the requirements of the environmental management plan including 
emergency preparedness and response requirements 

� The potential consequences of departure from specified operating procedures 
� The training is in the form of interactive, structured lecture/seminar sessions conducted both in 

the field and office. Training sessions are documented for content and attendance.  The level of 
information disseminated will be dependent on the target audience i.e. managers, supervisors, 
field or plant personnel.  

� Katnook/Ladbroke Grove personnel will undergo routine HS&E refresher training during 2001/2002, 
and will also undertake specific environmental training activities as specific issues are identified. 

 

6.3 Emergency Procedures 
Origin Energy Resources Limited has developed an Emergency Response Plan (ERP) specific to the 
requirements of the Katnook and Ladbroke Grove operations.  Key aspects of the ERP include the 
Emergency Organisation Structure, Specific Emergency Actions and Emergency Contacts.  This ERP is 
linked to the Origin Energy Group Crisis Management Plan. 

Both the Katnook and Ladbroke Gas Plants incorporate automatic Emergency Shutdown (ESD) 
capability.  An ESD of the plants, involves automatic isolation of the facility from sources of 
hydrocarbon (at both the plant inlet and outlet) and depressurising the plant to atmosphere via 
remote vents, so that the plant is left in a safe condition.  These capabilities include ESD switches, 
fusible loops (for fire) and pressure relief valves.  There is also the opportunity for operator 
intervention. 
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6.4 Environmental & Safety Audits 
Environmental & Safety audits are undertaken based upon: 

� Site performance (ie number of environmental incidents) 
� Management system requirements 
� At senior management request 
� As required to conform with legislation and the relevant SEO under the Petroleum Act 2000  
Two environmental audits were completed in the last 12 months, December 2000 and January 2001.  A 
number of activities have commenced as a result of these audits.  A fitness-for-purpose assessment 
has been conducted under Regulation 30, Petroleum Regulations 2000. 

 

6.5 Reports 
Origin Energy Resources Ltd (OERL) Provides activity reports to a range of Authorities and 
Associations. 

6.5.1 Environment Protection Authority (EPA) 
OERL provides the EPA with data of environmental significance in accordance with licence conditions. 

6.5.2 Department of Primary Industry & Resources SA (PIRSA) 
OERL reports to PIRSA as per the requirements of the Petroleum Act 2000. 

6.5.3 National Pollutant Inventory (NPI) 
OERL reports estimated emissions of National Pollutant Inventory (NPI) listed substances for its 
exploration and production activities to the N P I annually as required by the National Environmental 
Protection Measure. 

6.5.4 Australian Petroleum Production and Exploration Association (APPEA) 
OERL provides Australian Petroleum Production and Exploration Association (APPEA) with data on 
greenhouse gas emissions and eligible environmental incidents (as specified by APPEA reporting 
guidelines). 

 

7 Hazard Assessment 
The documents listed in Part 10 References, were used to provide information for the development of 
this document.  Specifically, the Guidelines for Fire and Explosion Management was used in 
understanding the consequences of fire and explosion. Various sections of the E&P Forum QRA 
Datasheet Directory (1996) were also used in compiling this report and although the focus of The E&P 
Forum QRA Datasheet Directory is on Offshore activities, it can also be used to gain an understanding 
of related onshore operations.  In particular the below sections were used to understand each of these 
aspects 

� Vulnerability of Plant/Structure  
� Vulnerability of humans  
� Human Factors in the Determination of Event Outcomes  
� ESD and Blowdown Systems  
� Human Factors in Calculation of Loss of Containment Frequencies 
� Mechanical Lifting Failures – dropped objects 
� Storage Tank Incidents 
� Riser and Pipeline Leaks 
� Process Release and Ignition 
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Unless otherwise stated, predictions and consequences referred to in this document have been arrived 
at through search of company records, personal experience and involvement in related incidents and 
through anecdotal evidence from conversations with operators and truck drivers. 

 

7.1 Limitation of information and lack of knowledge or uncertainty 
The information in this document is based on data contained within the Fitness For Purpose 
Assessment (FFPA) (prepared by Hepburn).  There is a high level of certainty on the frequency of 
events and the effectiveness of the current controls. This is a reasonable statement as the Plants have 
been in operation for (in total) 10 years and there is a reasonable record of events that have occurred 
during that time.  Additionally several of the operators have been working at the Plant since day one 
and consequently have a good oral history of the operation.  

However because of the lack of actual events there is a medium level of certainty in the description 
of the consequences should an event occur. There is a significant reliance on theoretical data and 
company experience in other operational areas to determine the consequences of a specific hazardous 
event. 

 

7.2 Hazards 
The FFPA conducted in April 2001 identified a number of hazards associated with the Operations.  
These hazards were referenced in the course of preparing this Environmental Impact Report (EIR).  
The following table (Table 5) correlates the findings of this EIR with the FFPA.   

Table 2 Correlation of findings of this EIR with the FFPA 

Environmental Impact Report Fit for Purpose Assessment 
Hazard References K & L (see note) 

Normal Operations K2, K3, K9, K16, K17, K18, K21, K22, K25, K28, K29, K30, K31, K37, 
K38, L1, L3, L9, L10, L17, L22, L23, L25, L26 

Corrosion in Wellhead, Vessels and Pipelines K7, K8, K15, K22, 

L5 

Condensate & Chemical Handling and Storage K2, K4, K12, K13, K14, K23, K32, K33, K34, 

L6, L7, L11, L12 

Hydrate/Emulsion formation K19, K20, K23 

L20 

Contain Produced Water – Evaporation ponds L24 

Presence of low level mercury contaminated sludge 
(Katnook Plant only) 

K35, K36 

Vehicle accident K24 

L15, L16 

Third party interference L19 

Gas wells – Casing and/or cement failure K5 

Introduction of weeds - 

Waste generation - 

Cultural sites - 
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Note: K refers to Katnook hazard & L refers to Ladbroke Grove hazard 

There are a number of storage areas within the operational area that contribute significantly to the 
risks associated with the operation. These storages are listed in Table 6. 

 

Table 3 Storage of hydrocarbon and water in the study area  

Name Type Volume or quantity 

hydrocarbon liquid (no diesel) in bulk 
storage > 200L 

consists of 3 x 90,000L condensate tanks (bunded) 

minor storage < 200L 2 x 25L engine oil 

chemical bulk storage > 200L 1 x 20,000L glycol tank (bunded) 

2 x 20,000L methanol tank (bunded) 

4 x 5500L glycol tanks at individual wells (bunded) 

minor storage < 200L  stored in bunded 
chemical storage area 

12 x 200L drums glycol  

3-4 x 200L drums corrosion inhibitor – (Champion IZB172 
& IZB282) 

Gas (and associated liquids) gas In pipelines (under pressure not exceeding 14,000 
KPa) 

There is approximately 2.9km of 168mm pipeline at 
Ladbroke Grove gathering system 

There is approximately 7km of 4” pipeline in the Katnook 
gathering system 

Well bore and reservoir volume unknown 

Contained 
Hydrocarbon & 
chemicals 

 

 

Pressure vessels minor volume 

Contained water produced water two evaporation ponds, containing >6,000,000L 

 

7.3 Risk Assessment Methodology 
In order to determine the level of risk associated with various hazards, and their potential 
consequences, both the likelihood (Table 7) and severity of hazards (Table 8), and their associated 
consequences have to be considered. Categories of likelihood and severity have been determined 
using subjective estimates of whether or not a particular event or outcome will occur. The Katnook 
Ladbroke Grove operation is an existing operation and there is a reasonable understanding of the 
hazards and the effectiveness of existing management measures.  

Table 4 Assessment of likelihood 

Likelihood of occurrence Qualitative description of exposure 

Virtually certain Includes continuous emission 

Likely Likely to occur during operation lifetime 

Unlikely Not likely during operation lifetime 

Rare Has occurred a few times  

Virtually impossible Has almost never occurred but conceivably could 
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Table 5 Assessment of Severity 

Severity Qualitative description of consequences 

Negligible Possible impacts but without consequence 

Minor Some limited consequence but no significant changes 

Major Significant changes 

Severe Substantial and significant changes 

Disastrous Extreme changes 

Note: based on Stoklosa (1999) and AS/NZS 4360 

It is generally accepted that the severity and likelihood of consequence together define the risk 
associated with a hazard (Table 9).  However the severity of the consequence is dependent to a large 
degree on the vector of transmission and the receptor and its condition.  The risk(s) associated with 
the likelihood and severity of a consequence in the hazard consequence section in Section 8 – Hazard 
has been derived from Table 9 below. 

Table 6 Risk Matrix 

 Likelihood of Consequences 

1 2 3 4 5  

Virtually 
Impossible 

Rare Unlikely Likely Virtually certain 

E Negligible 
effects 

Low Low Low Low Low 

D Minor effect Low Low Medium Medium Medium 

C Major 
effects 

Medium Medium Medium Medium High 

B Severe 
effects 

Medium Medium Medium High High 

Se
ve

ri
ty

 o
f 

co
ns

eq
ue

nc
e 

A Disastrous 
effect 

Medium Medium High High High 

(Source: Stoklosa 1999)
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8 HAZARDS 

8.1 Contained produced water - evaporation ponds 
Threats The issue is the loss of pond containment integrity which can be brought about 

in varying degrees by: 

� operator error or high rainfall 
� high water level in the pond combined with strong winds 
� deterioration in quality of impervious liner that lines the inside of the pond 
� liquid transfer between pond and removal of surface residue 

Frequency  Rare 

Basis of 
prediction 

� There has been no overflow event recorded for the evaporation ponds, due 
either to overfilling or from wind action 

� Analysis of water samples from monitoring bores (positioned external to 
the pond walls) over a number of years has not indicated any sign of pond 
water, this provides some indication that water has not leaked through the 
impermeable liner.  

� No incidents recorded of loss of water during transfer between ponds 
� Spills and leaks during removal of surface residue from the pond surface 

are minimised through operation being conducted using set procedures 
backed up by the experienced site Operators 

� Equipment failure during removal of surface residue has not, historically, 
been a problem 

� Research of available records indicates no incidents or complaints from 
surrounding land users in relation to the containment of produced water 

Current 
Controls 
 

Leak controls 
� Evaporation ponds are lined with impervious liner to prevent leakage. 

Threats to the integrity of the liners are negligible because of their 
location 

� A secondary line of defence is that the ponds (one pond only) are clay lined 
under the liner 

� Monitoring bores, positioned strategically around the site, to an 
approximate depth of 3 meters, are in place to detect leaks (subsurface) 
from the evaporation ponds 

� Integrity checks of evaporation ponds (liner, walls) via visual observations 
� Monitoring the produced water quality in the evaporation pond for 

comparison with water (if any) in monitoring bore  
� Monitoring for fluids from beneath the basal liner of the evaporation pond 

on an intermittent basis utilising a purpose built sub-liner drain system 
Overflow control 
� Water levels of evaporation ponds are monitored as a part of daily 

operations, to ensure that at least 0.5 meter freeboard is maintained 
� During periods of high rainfall or low evaporation, freeboard of evaporation 

ponds is maintained by trucking excess water away 
� Evaporation pond walls are approximately 500mm above grade and at a low 

angle of recline on the storage side thus mitigating any ‘splash’ event 
potentially caused by strong wind 

Transfer of water & removal of surface residue 
� Programme of regular maintenance of all pumps, piping, valves and other 

equipment used for transferring water between ponds and in removing 
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residual condensate from evaporation pond surface. Procedures for 
removing surface residue in place and staff have been appropriately 
instructed 

 

Consequences  The consequences of loss of water from evaporation ponds may lead to 
potential impacts on surface water, soil, subsurface water, flora and land use. 
The loss would be in a northerly and westerly direction, therefore any impact 
would be restricted to that area  

Water 
� Overfill of pond could result in an overflow that results in migration of 

water to the external environment adjacent to the northern/eastern Plant 
area. However because of the rate of production of water it is not 
expected that a significant volume of water would be involved 

� Over splash could lead to localised minor deposition of water to the 
immediate environment. Over-splash would require a combination of 
events for it to occur, high water level in the pond and strong winds. Any 
over-splash would be confined within the immediate area of the pond and 
would continue until the pond level was lowered and/or conditions ceased. 
This unlikely event could occur during periods of high rainfall and/or high 
water production. 

� Leak in the impervious liner that lines the inside of the pond could result in 
migration of water to the subsurface environment 

� Spill and leaks during transfer between pond and removal of surface 
residue would be little significance as they can be quickly cleaned up.  

 
Risk assessment Severity Likelihood Risk 

Surface D 2 LOW 

Subsurface C 3 MEDIUM 

 

Flora 
� The River Red Gums surrounding the Plant area would not be impacted 
 

Risk assessment Severity Likelihood Risk 

Trees D 2 LOW 

 
Risk assessment  Severity Likelihood Risk 

Soil D 2 LOW 
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Amenity & Land Use 
� For any significant impact on stock to occur there would have to be a 

prolonged exposure of the stock to the water, contaminant levels would 
have to be higher than those anticipated in an accidental discharge.  

� Any impact on stock health or meat quality would depend upon the 
quantity and quality of water ingested and the criteria under which meat 
quality is determined.  

 
Risk assessment Severity Likelihood Risk 

Stock D 2 LOW 

 

The overall consequence of a loss of produced formation water to the 
environment is difficult to determine and would depend largely on the quality 
of the water at the time, volume of water lost, and if any surface water was 
present. 

 

Basis of 
Prediction 

Soil Impacts 
� There may be potential for low-level soil contamination to the extent of 

the migration of the water. However hydrocarbon over a period of time (6 –
12 months) degrades down to its constituent parts thus further reducing 
the potential for long term impact 

� Once-off minor overflow/spills/leak within the Plant perimeter are not 
expected to have a significant impact on soil quality (short duration < 1hr) 

� Leaks during removal of residue from the pond surface could result in loss 
of fluid to ground in an area within the vicinity of the evaporation pond 
(short duration), based on observed actual spills or leaks during pumping of 
surface residue from pond surface at the Katnook site.  

� The impact of slow leaks would be determined by rate and duration and 
would have to continue for a period of time (> 2-3 months). Such an event 
could lead to a localised impact on the soil.  

Water Impacts 
� It would be most likely that an overflow event would occur during a period 

of extremely high rainfall, the overflow would only be for a short duration. 
While not ideal, dilution of formation water with stormwater would tend to 
counteract any potential effect of the formation water on the 
environment.  

� There is potential for groundwater contamination resulting from migration 
of produced water to near surface aquifers. It could reasonably be 
expected that the volume of water involved such a leak would be minor, 
and consequently can reasonably be expected that any contamination 
would be low level. Duration of such an event would be ‘until detected’. 
Potential for localised subsurface contamination is predicted based on in-
house work done on subsurface evaporation pond leakage in a similar 
environment in another state (not published). 

Amenity & Land Use 
� For any significant impact on stock to occur there would have to be a 

prolonged exposure of the stock to the water, contaminant levels would 
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have to be higher than those anticipated in an accidental discharge.  
� Any impact on stock health or meat quality would depend upon the 

quantity and quality of water ingested and the criteria under which meat 
quality is determined. The Company has had experience with stock 
consuming produced water (stock gained access to evaporation ponds) of a 
similar water quality (or worse) to Katnook at other production sites 
located interstate. Impact would be minimal. 

� It is expected that any overflow would be associated with heavy rainfall 
leading to a further dilution of the overflow water thus it could be 
reasonably be assumed there would be a negligible impact on land use or 
amenity. Duration - would be for the period of the overflow.  

Flora 
The structure of the river red gum is such that its root system will only extend 
to the edge of its canopy, roots are the same depth as height. The lined pond 
only extends to the edge of the canopy 
 

Actions 
 

� To further reduce the risk associated with produced water containment 
alternative water disposal possibilities are being considered including the 
construction of an additional evaporation pond.  

� Information on the quality of the produced formation water in the 
evaporation ponds is currently being updated.  

� In the event that the full potential of the hazard was realised the following 
actions would be taken: 

Soil 
� Should an event occur action taken is to: 

- contain and/or remove ponded fluid & 
- depending on extent of soil penetration and concentration  leave or 

remove 
- develop & implement a rehabilitation Plan 

� Determination of level of soil contamination via analysis of soil samples in 
and around the area of migration would be conducted where the event 
continued for a period of time that could potentially lead to an adverse 
impact on the soil quality 

Water 
� In the event of a subsurface leak from an evaporation pond appropriate 

consultants would be used to conduct detailed studies and predictions of 
the impact on the groundwater and would include studies on the 
migration/migration direction/rate of migration/plume pattern 

� Comparative sampling from monitoring boreholes 
Amenity & Land Use 
� In event of surface migration outside plant area,  

- advise landowner,  
- relocate any stock 
- determine extent of migration and develop and implement 

rehabilitation Plan 
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8.2 Corrosion in wellhead, vessels and pipelines 
Threats � Corrosion is brought about by the water & CO2 produced with the gas 

forming corrosive carbonic acid 
� Corrosion of the external surface of a pipeline can be brought about by 

coating defects allowing corrosion to occur 
� Sulphate reducing bacteria (SRB) which attack (corrode) the inside of the 

pipe 
Frequency: Unlikely – SRB and coating defects 

Likely – corrosive carbonic acid 

Basis of 
prediction: 

� There have been two corrosion failures of a component at the wellhead in 
10 years of operation due to carbonic acid 

� Wellheads, pipelines and vessels built in accordance with appropriate 
American Petroleum Institute (API) and Australian Standards which 
nominate corrosion protection allowance 

� Research of available records indicates that there have been no complaints 
and apart from the two occurrences as above there have been no incidents 
of wellhead, vessel or pipeline failure due to corrosion. 

Current 
Controls: 

� Corrosion inhibitor injected to counter corrosive liquids (well bore, 
pipelines, vessels) 

� Cathodic protection installed to protect pipelines against external 
corrosion caused by coating defects (pipelines) 

� All wellheads, plant vessels and pipelines are pressure tested prior to 
installation for any defects and are repaired at the time 

� SRB counts taken on a planned basis 
� Use of corrosion resistant materials in wellhead and meter run 
� Regular inspection and maintenance 

Consequences: Failure to implement one or more of the above controls could result in one or 
more of the following consequences: 

� Well-bore equipment failure, leading to loss of available gas 
� If wellhead or meter-run failure, reduction in flexibility available gas, 

leading to a relative impact on security of supply 
Rupture - uncontrolled release of hydrocarbon, both gas an liquid, resulting in: 

� Potential for injury to third parties if in the vicinity (gas, noise) 
� Some disruption to land use until repaired 
� Release of natural gas into the atmosphere  
� Release of a minor amount of liquid to soil 
� If ignition source introduced, potential for fire and/or explosion which 

could also result in starting secondary fires such as grass fires, potential 
impact on land use, third parties, flora & fauna 

� Depending on location of rupture, Plant shut down due to loss of pressure, 
leading to a security of supply issue 

 
Duration of consequences is dependent on pipeline or vessel inventory or how 
soon gas flow could be shut off. Security of supply threat would be dependent 
on location of rupture. 

These consequences have been predicted using Company experience relating 
to failure of equipment due to corrosion in other areas and the local corrosion 
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event at the Ladbroke Grove wells. 

 

Risk assessment Severity Likelihood Risk 

Third parties C 2 MEDIUM 

Land D 2 LOW 

Air E 2 LOW 

Flora Fauna D 2 LOW 

Security of supply C 2 MEDIUM 

 

Leak – slow release under pressure 

� Local minor impact that can exists in subsurface equipment for some time 
before detection, usually indicated by dead grass or discolouration or 
bubbling if water present; on surface equipment usually detected by noise 
emitted or detected by gas detector  

� Usually requires replacement of a fitting or replacement of a section of 
pipe. It can be done in a controlled manner with minimum disruption, 
therefore short duration 

� Corrosion could also lead to failure of valves and vessels and pipework 
within the Plants. Such failures would result in a plant shut down for 
minimum period if spares are on hand. However failure of a pressure vessel 
would result in a shut down for several weeks until the vessel could be 
repaired or replaced. 

 
Risk assessment Severity Likelihood Risk 

Third parties D 2 LOW 

Land D 2 LOW 

Air E 2 LOW 

Flora Fauna D 2 LOW 

Security of supply D 2 MEDIUM 

    
Actions: � In the event of a failure at the well head, well can be shut in using valves 

on the well head. 
� Safety valves would shut in if there was a pipeline failure 
� A failure in the plant would result in a pressure loss with automatic shut 

down of the plant  
� Some critical spares are maintained as well as linepack in the transmission 

pipeline 
� Maintain existing corrosion control regime including corrosion inhibitor 

injection and cathodic protection 
� The Company is continually investigating better techniques for managing 

corrosion through ongoing review of corrosion inhibitor performance 
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8.3 Gas wells - casing and/or cement failure 
Threats A leak can occur in a gas well because of corrosion of the steel casing within 

the well, or de-bonding or degradation of cement behind casing which may 
allow gas or water migration between aquifers 

Frequency: Rare 

Basis of 
prediction: 

� There are no recorded instances of surface casing failure in Origin 
Operated wells in the Otway area - this confirms the success of the current 
controls 

� Historically cement bonding investigation has shown there to be good 
cement bonds in the Otway Basin well bores 

� There is significant separation between saline water and fresh water 
aquifers present in the Otway Basin, and furthermore they are isolated 
behind 7” casing and cement. Saline aquifers are well below the aquifer 
used by third parties for fresh water 

� Aquifers encountered during drilling are isolated by cementing off   
Current 
Controls: 

� Ensure casing strings, setting depths and mechanical properties of casing in 
wells conform to API Standards/Government Regulations Use stainless or 
chrome production strings in anticipated corrosive environments 

� High-grade monitoring of at risk wells due to high CO2 
� Program of monitoring of casing corrosion via calliper surveys  
� Monitoring of casing, annulus pressure (leaks would be detected by an 

increase in annular pressure (tubing 7”)) and other pressures in casing 
strings to identify abnormal pressures indicative of leak and for detection 
of communication and potential for crossflow 

� Initiate remedial action of well casing in the event that leak caused by 
corrosion  

� Predict potential problems and weakness in design via a review of the well 
program, cement bond logs and procedures (eg. cement returns to surface 
and casing reciprocated when cementing) 

� Well maintenance program to effectively isolate all permeable sands 
� There is a double barrier –steel casing and cement sheath to surface to 

protect aquifers (see Appendix D for Schematic diagram of well) 
� Any well with corrosive gas composition is completed with chrome 

(corrosive resistant) tubing and trim wellhead equipment 
� In producing gas to surface via tubing, any leak has two additional steel 

barriers (7” and 95/8” casing).   
� The tubing annular is full of inhibitor fluid 
� Cement volume (see casing and cementing report in Appendix D) is 

calculated with 100% excess on the theoretical 
� Failure of cement to reach the surface is treated by adding cement from 

the surface 
� Production casing volume is calculated from calliper logs with a 15% excess.  

Bore hole rugosity noted on 4 arm calliper logs 
� ‘Flash’ setting not common with modern cement formulations, however if 

this was to occur the casing would be perforated and the required cement 
squeezed into place 



Katnook & Ladbroke Grove 
ENVIRONMENTAL IMPACT REPORT  

ORIGIN ENERGY RESOURCES LIMITED ABN 66 007 845 338 Page 30 of 52 
 Issued: May 2002 
 Revision: 11/0 

 

Consequences: Water 
� Potential for groundwater pressurisation, this potential is based on 

theoretical knowledge 
� Also potential for localised groundwater salination in vicinity of well bore 
� Potential for reduced amenity of aquifer for use as drinking water may 

impact on third Parties & Personnel 
 

Risk assessment Severity Likelihood Risk 

Water C 2 MEDIUM 

Amenity and Landuse 

If the groundwater did become salty there would be a significant degradation 
in its quality with resultant impact on agricultural use 

 

Risk assessment Severity Likelihood Risk 

Land D 2 LOW 
 

Basis of 
prediction of 
consequences: 

� Ability to predict the consequences of such an event is very limited. If 
there was an event there may be mixing of water within the well bore but 
there is no evidence available to give an indication of the rate of migration 
of formation water from deeper aquifers into a near surface aquifer nor the 
characteristics of any saline water migration plume or the rate of migration 
of the plume 

Actions: � Such an event(s) would require ‘workover’ (re-entry into the well under 
controlled conditions) of the well to locate and fix the problem. This may 
include re-cementing the well, or running new casing 

� Detailed studies may be needed to define the extent of the migration of 
any saline water plume 

 

8.4 Condensate & chemical handling and storage 
Threats Storage facilities for condensate and chemicals are subject to two significant 

threats which are corrosion and operator error which could result in a leak or 
storage overflow or a spill. 

Frequency Low to medium 

Basis of 
prediction 

� In the 10 years of operation of the Katnook gas plant there has been no 
recorded rupture or failure events of storage facilities 

� There have been no recorded occurrences of faulty manufacture that has 
caused breaching of containers or faulty plumbing in relation connections 
and fittings 

� One condensate spill event in early 2001 due to mechanical failure of the 
loadout pump and to follow the correct procedure 

� There have been a number of condensate storage tank overflows which 
have been contained within the bund 

� Otherwise there have only been occasional occurrences of minor drips, 
leaks, & minor loss of chemical 

� Research of available records indicates that there have been no incidents 
or complaints from surrounding land users regarding any spill events or 
impact on surrounding land area. 
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Current 
controls 

General 
� Condensate & chemical storage areas are bunded and sufficient to contain 

a 125% of the volume of the largest tank/drum within the bund 
� A Chemical Management Plan for the site is in operation 
� Standard Operating Procedures for operations involving condensate and 

chemical handling are in place  
� Personnel are trained in the use of, and dangers associated with, chemicals 

at the plant including safe handling as indicated in the Chemical 
Management Plan and MSDS  

� Ongoing assessment whereby potential for spills is addressed through 
engineering modifications and revised procedures (driven by high cost of 
chemicals) 

� Induction and training programme relating to lifting, materials handling 
techniques Available vehicle mounted lifting equipment 

Spills & Leaks 
� All spills contained and cleaned up as soon as practicable 
� Drip trays are installed under valves and fittings to catch any minor leaks or 

drips Programme of regular maintenance of all pumps, piping, valves & 
fittings 

� Chemical pumps are usually located on concrete pads or hard stands to 
contain any leaks or drips and for ease of clean up. 

� Appropriate lifting facilities are in place for lifting of chemical drums to 
minimise the chance of dropping. 

Storm water contamination 
� Stormwater drainage is designed in the plants to direct it away from areas 

of potential contamination 
� Diversion of stormwater around the plant and control of movement within 

the plant minimises potential for contamination of stormwater  
Personal Protection 
� Enforce procedures concerning use of appropriate Personal Protective 

Equipment (PPE) when handling chemical and condensate 
Consequences: Soil 

� An event outside the bunded area would be a localised spill <200lt on the 
ground, potentially resulting in local soil contamination until cleaned up. 
Duration of this event would be several hours. 

� Consequence of an undetected leak (outside hard stand or concrete pads) 
could be cumulative over a period of months but would be localised within 
an area of less than a half a square metre. Depth of penetration would be 
dependent on soil condition and saturation level of the soil. 

� Potential for migration of spill of chemical (<1lt) or product due to routine 
plant operations through soil very limited.  However an unattended leak 
e.g. 2-3 month may have a cumulative effect directly below the drip point 

� Potential for contamination of soil with chemical or hydrocarbon however, 
duration of the event would be equivalent to the rainfall event.  If runoff 
were sufficient for offsite runoff chemical or product would disperse and 
dilute 

� Potential for minor drips from pumps and dropping and rupturing or 
splitting of drum, resulting in loss of contents to the ground; duration 
would be for as long as it takes to clean up (approx. 1 hour) 
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Risk assessment Severity Likelihood Risk 

Soil D 4 MEDIUM 

 

Water 
� With watertable at several metres below surface, time to migrate to water 

table would be considerable, especially without a significant rainfall event. 
However there is potential for this to happen if spill is not cleaned up. 

� Significant loss of product could lead to the spread of product along main 
water channels, however the likelihood of the sequence of events 
occurring, overflow of bund for at least 48 hours, rainfall of sufficient 
quantity to allow flow to Plant boundary is very remote  

 
Risk assessment Severity Likelihood Risk 

Water - surface D 2 LOW 

Water - subsurface C 2 MEDIUM 

 

Stormwater contamination 

� While heavy rain is common, controls in place minimise the exposure to 
spilt chemical or hydrocarbon 

� Rainfall of at least 100mm is required before runoff occurs, generally water 
tends to pool on site, however stormwater flow through plant may become 
contaminated and extend beyond the perimeter of the plant.  Dilution by 
the heavy rainfall would significantly mitigate the consequences. Duration 
of the consequence would be for the water flow period along with any 
immediate clean up that may be needed, could be as long as several days. 
An unlikely event. 

 
Risk assessment Severity Likelihood Risk 

Water - surface D 2 LOW 

 

Amenity & Landuse 
� If spill event migrated outside plant or well yard in significant quantity and 

concentration, stock would have to be relocated from the immediate area, 
however stocking rates are not high thus reducing the level of any potential 
impact 

� It is expected that there would be little impact on the stock in the 
surrounding paddocks. There may be a chance that the stock could drink 
the fluid, but would be unlikely. If it was sufficiently dilute such that the 
stock did drink it is unlikely that it would have any adverse impact.  

 
Risk assessment Severity Likelihood Risk 

Landuse & amenity D 2 LOW 
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Personnel & Third Parties 
� Incorrect lifting techniques could lead to injury and accidents, a safety 

concern that could have long terms impacts on a person injured, and could 
also lead to a spill 

� A secondary consequence from an overflow, spill or leak could be a fire if 
an ignition source was introduced. There have been no fires at the site as a 
consequence of overflow, spills or leaks. Duration would be till fuel source 
expended or fire extinguished. 

 
Risk assessment Severity Likelihood Risk 

Personnel & 3rd parties D 2 LOW 

 
 

General 
� All major storage is bunded and is capable of containing the contents of the 

largest tank. The likelihood of more than one tank losing all its product is 
extremely remote 

� Potential volume of product spilt or leaked in minor storage would be 
<200lt, clean up would be almost immediate. 

� The outlined consequences in relation to stock is based on experience of 
similar circumstances at other Company production sites 

� Based on operators experience at Katnook site and chemical injection at 
other producing sites 

� Chemical and condensate are flammable so there is the potential for fire if 
the product was able to be ignited 

� No site records indicating any incidents during manual lifting. There are 
suitable mechanical aids on site to assist with the lifting or moving of this 
type of equipment and material. Historically the Company has some 
evidence of dropped drums that have split and lost part of the contents (at 
other sites).  There is a wealth of data in the public domain on injuries and 
accidents caused by incorrect lifting techniques 

Soil 
� The Company experience is that any migration of product through soil is 

dependent upon the soil characteristics and the volume of spill and the 
viscosity of the fluid. Katnook soil has a significant clay content thus would 
have a tendency to impede any downward migration. Surface within the 
Plant area has generally been compacted thus further reducing the chance 
of the migration of the product through the soil 

� Experience with the recent spill that occurred at the Katnook condensate 
loadout bay   

� Company has done extensive work on remediation of hydrocarbon 
contaminated soil at other interstate sites 

� Experience at other sites where spills have occurred and have been 
followed by a significant rainfall event before clean up. 

� Any impact is governed by the concentration of the hydrocarbon/chemical 
in the water.  In these circumstances the concentration would be very low 
due to the quantity of product available 

Basis of 
prediction of 
consequences: 

Water 
� No data available on rates of migration through the modified Katnook soil 

profile 
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Amenity & Land Use  
� No local case history of incidents however incidents in other states indicate 

that migration to surface waterways is the biggest problem if migration 
path is available 

 

Personnel & Third Parties  
� Condensate and chemical are flammable and could ignite if ignition source 

introduced 
General actions in the event of a an overflow, spill or leak of hydrocarbon or 
chemicals 

� Fix leaks  
� Contain and clean up spill – to environmental drum 
� Review tank management procedures and review engineering design  
� Review maintenance procedures 
� Ensure continuation or review of correct lifting techniques (if dropped 

drum the source) 
� Ensure immediate cleanup if spill of drum contents occurs 
� Advise appropriate authorities of the incident 
Soil 
� In the event of a spill in loadout bay  
− Pump out load out area 
− Remove soil if contaminated 
− Rehabilitate site 
Water 
� In the event of a spill block migration to waterways, then clean up 
� Investigate/sample external water channels and/or pools of water to 

determine if any level of contamination 
� Seek independent advice as required after an event where stormwater has 

become contaminated 
Amenity & Land Use 
� Remove stock from area after consulting with landholder 

Actions: 

Personnel & Third Parties 
� Prevent access to site and introduction of ignition sources 

 

8.5 Vehicle accident 
Threats Vehicle Accidents may occur due to Driver/vehicle condition, road conditions, 

collision with or avoiding stock/wildlife 

Frequency: Rare 

Basis of 
prediction: 

� There are no recorded incidences involving OERL condensate/chemical 
tanker on local roads and highways on SA roads  

� There is no record of operators vehicles being involved in accidents 
however, when on public roads subject to the same degree or risk as the 
travelling public 

� No record of condensate/water tanker rolling over (1 condensate loadout 
tanker a day on average) 

� Stock is fenced in, low wildlife (threats to trucks and vehicles) population 
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Current 
Controls: 

� Appropriately Licensed drivers and registered trucks and tanks provided by 
transport company  

� Tanker Contractor (condensate) has to comply with Australian Dangerous 
Goods (ADG) Code Version 6 

� Active programme of company driver education relating to use of rural 
sealed and unsealed roads and timetable to avoid periods of increased risk 
to third parties 

� Notify landowners of likely periods during which vehicle activity may be 
elevated 

� Induction programme for tanker drivers and traffic policy to control speed 
on the unsealed roads immediate to the plants 

� Minimise risk to roving livestock of vehicle movements on secondary roads 
via driver induction and road safety programme 

� Vehicles stay on designated tracks 
� Chemical delivery to wells is as follows:  

− Chemical – Glycol, 1000L per week during winter to Haselgrove and 
Redmond wells 

− Corrosion inhibitor – approximately 200L every 6 months Ladbroke Grove 
wells 

− Methanol used on as required basis during winter  
Consequences: Soil 

� In the event of a condensate tanker incident loss of product to roadside soil 
may occur.  If left unattended condensate would degrade over an 
approximate 6 month period, however there may be residual contamination 
of heavy ends if not cleaned up  

� In the event of a tanker incident carrying formation water, would disperse 
to the local road side and soak in, leaving a possible low residual of 
hydrocarbon in the first 25mm of soil (concentration probably within 
acceptable SA limits) for contaminated soil (short duration as clean up 
would be required) 

 
Risk assessment Severity Likelihood Risk 

Soil D 2 MEDIUM 
 

 Flora & Fauna  
� Condensate tanker incident - potential for physical injury or loss of flora 

and fauna in the event of loss of full tanker load of condensate, 
significantly less if only one compartment. Extent of spill would be 
confined to immediate area. If ignition source introduced potential for fire 
and explosion which could lead to secondary fires in adjacent bushland. 
Tanker fire would last until fuel expended or extinguished. Bush fire may 
take longer to contain if dry fuel available 

 
Risk assessment Severity Likelihood Risk 

Flora & Fauna D 2 LOW 
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 Personnel & Third Parties  
� Potential for serious injury or death to drivers or passengers in vehicles 

involved 
� Spill of hydrocarbon/chemical at roadside due to tanker role over may 

cause hazardous road conditions and would pose a threat to third parties  
� Potential for physical injury or loss of life if ignition source then potential 

for local fire which could spread if suitable fuel (dead grass, etc) along 
roadside 

� Damage to third party vehicles 
 

Risk assessment Severity Likelihood Risk 

Personnel & 3rd Parties C 2 MEDIUM 
 

 Water 
� If tanker contents entered a watercourse there would be contamination of 

the water, level of contamination would depend on the volume. Such a 
consequence would be difficult to clean up and would take several days 
depending on volume and velocity of water flow. 

� If chemical load was lost while transporting chemical to a well site, whilst 
the volumes transported at any one time are small, the impact would 
depend on the local conditions. If there was water lying around there 
would be potential for local impact and spill may prove difficult to clean 
up. If dry clean up would be easier. 

� Glycol and Methanol are miscible with water, so spill into a water area will 
immediately dilute. Methanol will also evaporate. 

� Corrosion inhibitor will dilute with water 
 

Risk assessment Severity Likelihood Risk 

Water – surface/subsurface D 3 LOW 
 

 Amenity & Land Use 
� Physical injury or loss of stock if accident involved collision with livestock 

or wildlife, and some minor disruption to landuse.  
� If a condensate tanker involved, potential for further impact if ignition 

source introduced 
 

Risk assessment Severity Likelihood Risk 

Amenity & land use D 2 LOW 

 
 

Basis of 
prediction of 
consequences: 

� The Company could find little data on tanker accidents, and has had to rely 
the record of its current contractor. However the scenario mapped out 
above appears to be a potential likely outcome. 

� Vehicle accident outcomes are generally well known 
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Actions: � Vehicle accidents on public roads would be subject to police investigation, 
implement any action arising  

� In the event of a transport incident 
− Police and emergency services would take control of the situation, 

company would assist where able 
− Review trucking company operating procedures  
− Adequacy of response 

 

8.6 Hydrate/Emulsion formation 
Threats Hydrates usually occur during time of cold weather and are pressure and 

temperature related. Emulsion formation is an ongoing problem at the facility  

Frequency: � Hydrates - likely during colder months  
� Formation of Emulsions – continuous 

Basis of 
prediction: 

� Operator reports  
� Operator downtime reports 
� Historical data & observation 

Current 
Controls: 

� Chemical emulsion breakers are used as the primary control 
� Separation vessels provide a secondary control, any carryover flows on to 

evaporation ponds  
� Hydrates inhibitor (methanol) injected to prevent hydrate formation 
� Operator maintenance and surveillance to ensure continuous hydrates 

inhibition. 
Consequences: Security of Supply  

� Hydrates blockage in the plant causing shutdown to clear the blockage, 
short (<2hr) duration 

� Emulsion causes blockage of filter coalescer causing a Ladbroke Grove 
plant shutdown 

� Hydrate blockage could also lead to component failure at wellhead – valves 
pipework, but this is unlikely 

� Excessive carryover of emulsion to the pond causes emulsion management 
problems and can result in a plant shutdown to remedy the problem 

 

Risk assessment Severity Likelihood Risk 

Security of supply D 4 MEDIUM 

 
Amenity & Land Use  
� Flowlines that have hydrates blockages cause pressure build up, leading to 

relief valve release and consequent venting of gas, (short duration) 
 

Risk assessment Severity Likelihood Risk 

Amenity & land use E 4 LOW 

 
Personnel & Third Parties  
� Limited potential for carryover of emulsion to the sale gas pipeline 
� Cleaning of pond represents a hazardous activity for the operators 
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Risk assessment Severity Likelihood Risk 

Personnel & 3rd parties D 3 MEDIUM 

 
 

Basis of 
prediction of 
consequences: 

Security of Supply /Amenity & Land Use/ Personnel & Third Parties 
� Operating knowledge of equipment and causes of plant shut downs 
� Operating practice  
� Practical experience during winter months 
� Reports of trace liquids in pipeline vessels 
 
There have been no occurrences of a failure to meet the Katnook Gas plant 
supply obligations  

Actions: � Inject methanol into the pipeline if hydrates occur 
� Maintenance/operating practices and equipment design to minimise 

hydrates formation, thus minimising venting to atmosphere 
� Continuous monitoring of equipment to ensure emulsions are controlled 
� Assessment of process changes that may improve emulsions management 
� Hydrates are an issue during colder months, improvements are being 

investigated for implementation before winter 2002  
� Maintenance/operating practices and equipment design to minimise 

hydrates formation 
 

8.7 Third party interference 
Threats If third party interference were to occur it is most likely to be from activities 

being carried out over pipelines without locating the pipeline along pipeline 
easements or the illegal access to well yards and into the Gas Plant itself. 
There is a remote possibility that stock could enter a wellyard or plant if gates 
were left unlocked and open  

Frequency: Unlikely to occur in relation to pipelines 

Illegal access to well yards and Gas Plant is rare  

Basis of 
prediction: 

� All pipelines are constructed (and buried) in accordance with industry 
guidelines and approved design parameters. All wellyards and the gas 
plants are manproof fenced with lockable gates 

� Historical data, depth of burial of pipelines - at road and rail crossings, 
through cultivation and forestry areas. Landholder are kept informed about 
pipelines 

� Katnook plant access is via a main gate to office 
� There are no records of unauthorised persons conducting activity within 

operated area 
� Area is reasonably remote 

Current 
Controls: 

� Communication with those most likely (landholders, forestry) to come in 
contact with the pipelines 

� Pipelines and flowlines buried >780mm code requirement in areas where 
potential damage is most likely 

� Ensure fences and warning signs are in good condition and replace damaged 
signs and fencing immediately 

� Sign-in/induction 
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� Restricted entry sign posting  
� The sites are securely fenced with a man proof and stock proof fence with 

regular monitoring and maintenance as required to ensure fences remain in 
good repair  

Consequences: Personnel & Third Parties  
� 150mm diameter pipeline failure (wall penetration) would either be a hole 

or full bore failure and would result in gas escape, however 
� For pipeline of less than 300mm diameter it is not considered realistic for a 

full bore failure to occur (AS2885-1997 and McDonough (1999)); gathering 
systems in the Katnook/Ladbroke Grove fields <300mm 

� If ignition source and major leak, potential for explosion and fireball, 
followed by depressurisation and automatic closure of safety valves 

� If ignition source and minor leak, jet flare, may be long lasting if small leak 
� No ignition and major leak, rapid depressurisation closure of safety valves 

and termination of supply  
� No ignition and minor leak such that pressure loss not detectable, situation 

could be sustained until over the ground inspection occurred 
� Potential for injury or interference to operators and third parties, because 

of the actions of third parties interfering with equipment (valves, meters, 
chokes, pumps, chemicals) in well yards and Plant areas  

� Potential for injury to anyone in near vicinity if major event 
� Duration of consequences would be dependent on the event type eg.  

− Interference with chemical injection unit – short terms (<2hrs) 
− Introduction of an ignition source may ignite hydrocarbon (several 

minute to several hours) 
 

Risk assessment Severity Likelihood Risk 

Personnel & 3rd parties C 3 MEDIUM 

 
Air  
� No ignition, release of pipeline volume to atmosphere (methane) 
� If ignited gas would burn to form CO2, resulting in less greenhouse gas 

emission 
 

Risk assessment Severity Likelihood Risk 

Personnel & 3rd parties E 2 LOW 

 
Security of Supply  
� Impact on gas supply would depend on the particular flowline that was 

ruptured or wellhead or piece of equipment that was interfered with  
� Duration and consequences range from 2 days to 1 week depending upon 

weather conditions and availability of contractors 
 

Risk assessment Severity Likelihood Risk 

Personnel & 3rd parties D 2 LOW 
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Amenity & Land Use  
� Some disruption if landholder utilizing area along pipeline easement, 

however an easement is taken out and compensation agreed with the 
landholder for precisely this reason. If ignition and explosion, potential for 
pastures or pine plantation to burn. Impact would be loss of trees and some 
pasture, loss may either be permanent (Trees) or till re-shoot (grass) 

 

Risk assessment Severity Likelihood Risk 

Personnel & 3rd parties D 2 LOW 

 
 

Basis of 
prediction of 
consequences: 

As there have be no instances of third party interference with pipelines or 
equipment it is difficult to define what the outcomes might be. Unskilled 
persons interfering with operational equipment could cause an environmental 
or safety event as outlined in the consequences above 

Actions: Personnel & Third Parties  
� If a major event notify emergency services and ensure gas supply is shut 

down to the effected area. Contact relevant landholders 
� In the event of third party damage to pipeline 

− Investigate cause and repair the pipe 
− Assess and implement any recommendations 

� Within the wellyard or plant an assessment would have to be made as to 
the actual extent of the damage and appropriate action taken.  

� Make arrangements to re-establish gas supply 
� Action in the event of repeated unauthorised entry would be to review site 

security and procedures and implement any recommendations 
 

8.8 Presence of low level mercury contaminated sludge within 
pressure vessels  

            (Katnook Plant only)  

Threat Very low (micro milligram) levels of mercury are produced with the gas from 
the Katnook gas wells; it contaminates sludges that becomes entrained in the 
filters in the glycol system. Cleaning of the associated vessels and changing of 
filters can result in spilling of sludge on the ground and also present a health 
hazard if not managed. The quantity of sludge is small 

Frequency: Continuous 

Basis of 
prediction: 

� The sludge builds up over a period of months resulting in decreased 
performance of the filters. Filters are changed about 4-6 times per year 

� Some vessels cleaned once a year, during which time there is the potential 
for a small amount of sludge to be spilt 

 
Current 
Controls: 

� Vessels located on hard stand areas covered with crusher dust/gravel 
� Immediate clean up of any dropped sludge 
� Contaminated equipment is disposed of via an EPA approved facility as 

appropriate 
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� Work carried out under a permit issued under the OCA/OERL Permit to 
Work System, which requires a risk assessment to be done before any work 
involving the sludge is carried out. Operators required to wear the 
appropriate protective equipment and only done in dry weather 

� Operating Procedures in place and Material Safety Data Sheets 
Consequences: As a consequence of the presence of the sludge there could be consequences 

for the local soil and personnel during cleaning and filter change  

Soil 
� Low level of consequence as the area is “hard stand” and any spill is easily 

cleaned up and there is minimal surface penetration 
� There is the potential for a gradual build-up of a low level mercury 

contamination in the localised area  
 

Risk assessment Severity Likelihood Risk 

Soil D 4 MEDIUM 

 
Water 
� Water sampling shows minor traces of mercury in the pond 1 water 
 

Risk assessment Severity Likelihood Risk 

Water D 4 MEDIUM 

 
Personnel & Third Parties 
� There is a health hazard present during cleaning or filter change operations 

that could be realised if the Work Permit instructions are not follow.  
 

Risk assessment Severity Likelihood Risk 

Personnel & 3rd parties C 3 MEDIUM 

 
 

Basis of 
prediction of 
consequences: 

The consequences have been predicted on the basis of observation at the site 
and the known health hazards associated with mercury  

Actions: General 
� Further work needs to be done on the source of mercury levels contained 

within the process stream and source of sludge 
� Improve vessel cleaning and filter changing procedures to reduce the 

likelihood of spill and operator exposure 
Soil 
� Investigate methods for rehabilitating soil with low levels of mercury 

contamination 
Personnel & Third Parties 
� Monitor implementation of procedures and Permit to Work System and 

conduct health surveillance for mercury 
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8.9 Introduction of Weeds 
Threat From a petroleum operations perspective, weeds may be introduced into an 

area by vehicles, equipment, and personnel who have come from an area that 
has the particular sort of weed. Seeds would usually found in vehicle radiators, 
up under the body, inside the cab, and mud on the vehicle; and in the socks 
and boots of personnel 

Frequency: Very rare 

Basis of 
prediction: 

� The most likely vectors of transmission available, for the type of operation, 
include vehicle or boots/socks of workers. Studies and experience in the 
company’s Queensland operations show that this is the most likely mode of 
transmission. In the 10 years of operation there have been no instances of 
weeds being introduced to the Katnook site from external areas.  

Current 
Controls: 

� Company vehicles coming from interstate (from a known declared weed 
area) wash down at a certified washdown site before leaving. Interstate 
vehicles (drivers) are asked to confirm status of vehicle if vehicle has 
travelled from a known weed area.  

� Site vehicles stay on existing tracks which confines any potential weed seed 
deposit to the track  

� Personnel are encouraged to be on the lookout for any ‘different’ plants 
that may come up at the site. Declared weed (previously known as noxious) 
education is part of the current induction program 

� Liaison with the landowner(s) to determine the appropriate and mutually 
acceptable method of eradication should declared weeds be detected and 
then instigate a remediation programme to eradicate or control  

� In the event of an outbreak seek the assistance from the appropriate 
Government Agency to control it 

Consequences: Flora & Fauna  
� Worst case consequence would be to choke out native vegetation, however 

there is limited native vegetation and the adjacent grazing land at the 
Plant is well grassed and would prove a difficult environment for an 
imported weed to gain a hold. There is limited opportunity for weeds to 
grow within the gas plant areas, some potential in well yards and along 
pipeline easement 

 
Risk assessment Severity Likelihood Risk 

Personnel & 3rd parties D 2 LOW 
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 Amenity & Land Use  
� Can impact on land use through overtaking pasture grasses, however to 

arrive at this consequence there would need to be an unlikely sequence of 
events to occur – reasonable deposit of seed, the right soil type, 
appropriate climatic conditions, non detection, failure of mitigation 
measures 

� If a weed infestation went undetected then it would be reasonable to 
assume that that there would be an ongoing incremental spread of the 
weed. However it could generally be accepted that unusual weed would be 
detected within weeks of sprouting and would be eradicated 

 
Risk assessment Severity Likelihood Risk 

Amenity & land use D 2 LOW 
 

Basis of 
prediction of 
consequences: 

� It is generally accepted that the consequence of any weed infestation is 
the degradation of the immediate environment through ‘choking out’ of 
the exiting grasses, or depending on the type of weed, vegetation. The 
adjacent land is not overgrazed and therefore limits the opportunities for 
any seed to strike.  

Actions: � If the above consequences were realised there would need to be a review 
of the effectiveness of existing weed management procedures, including 
vehicle washdown, and implement an eradication programme.  

� There would also be a need to notify local landholder(s) and the 
appropriate government agency 

 

8.10 Waste generation (on site) 
Threat � The operation, because of its very existence, generates the following 

wastes: domestic waste (human waste); containers; packaging. The waste 
represents both an environmental and hazard if not managed correctly  

Frequency: Frequent 

Basis of 
prediction: 

� There are a number of sources of waste, the Plant Operators live on site 
and consequently generate domestic waste; most equipment arrives in a 
variety of containers and/or packaging. In general the site has a good 
history for being maintained in a clean and tidy state 

Current 
Controls: 

� Waste at the site comes under the control of the OERL/OCA ‘Waste 
Management Plan’, a guidance document held on site, which outlines 
methods to manage and dispose of site waste  

� Plant and well sites kept free of physical waste (good ‘housekeeping’ is an 
operators obligation) 

� Disposal of liquid (pump out of septic tank) and solid wastes in a timely 
fashion 

� Wastes are kept within the fenced (man proof) confines of the plant and 
well yard areas, thus limiting the potential for any waste being blown 
around by the wind out side the Plant area 
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Consequences: Amenity & Land Use/Personnel & Third Parties  
� Failure to manage waste at the site could lead to a fire hazard from 

combustible material; health hazard from overflowing septic tank; 
encourage vermin and potentially lead to sickness; and a general impact on 
the visual amenity of the site. 

� As the management of waste is a management issue, the duration of the 
consequences from a failure in management would only be for a short 
duration and would rely on the site supervisor to instigate corrective action 

 

Risk assessment Severity Likelihood Risk 

Personnel & 3rd parties C 3 MEDIUM 

Amenity & land use D 2 LOW 

 
 

Basis of 
prediction of 
consequences: 

� The consequences outlined above are logical sequences if waste is not 
managed properly.  

Actions: � In the event that the consequences were realised there would have to be a 
review of site management processes 

 

8.11 Cultural sites 
Threats The disturbance or destruction of cultural site could occur through a lack of 

knowledge of the site(s) existence and conducting construction and earth 
works in or over the area 

Frequency: Rare 

Basis of 
prediction: 

� Surveying for the identification of any cultural sites in a project area is 
done before any work commences.  

� For Katnook, any disturbance to land use and cultural values occurred at 
the time of initial construction 10 years ago and 2 years ago for Katnook, 
Ladbroke Grove, wells and infield pipelines respectively, necessary 
inspections and approvals obtained at the time. No items of cultural values 
were observed or located at the site(s). 

Current 
Controls: 

� Construction activities confined to the existing gas plant/well yards so no 
impact to Aboriginal or European heritage 

� OERL/OCA has procedures in place for the management of cultural heritage 
during any construction process  

Consequences: Cultural sites 
� If there was no cultural clearance work done then a potential consequence 

from any construction work could be disturbance or destruction of 
artefacts. Damage to artefacts could be permanent if no management 
programme in place 

� From previous investigations it is concluded there are no cultural sites 
contained within the plant, well yards, and along pipelines. 

 
Risk assessment Severity Likelihood Risk 

Cultural sites D 2 LOW 
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Basis of 
prediction of 
consequences: 

Cultural sites  
�  It is reasonable to assume that any artefacts would be of rock or wood, 

activity from construction would likely cause damage to these items if not 
identified beforehand  

Actions: Cultural sites  
� Any expansion work outside existing areas will require appropriate 

investigations under approved procedures 
 

8.12 Normal Operations 
Threats ‘Normal operations’ are the day-to-day activities associated with the running 

of the gas plant and associated operations. 

Typical threats to normal operations are: inadequate induction of visitors or 
employee; introduction of uncontrolled ignition sources into the Plant area; 
construction; accidental ESD trips; fire; electrical fault; 
equipment/instrumentation failure; process problems; and personnel morale  

Frequency: Infrequent 

Basis of 
prediction: 

� A review of site induction records indicates that there are very few 
instances of a person not receiving an induction. There are normally only 
two operators at the site, any visitor is quickly noticed.  

� There is only occasional minor construction at the site 
� There have been several ESD trips that were related to contractor error, 

procedures have been modified to prevent reoccurrence 
� There has been no record of fire at the site 
� Historically problems associated with equipment and instrumentation 

failure have been frequent, this was in conjunction with the 
commissioning of the Ladbroke Grove Gas Plant (late 2000 – early 2001). 
The issues have in general been resolved  

� Electrical faults are rare and are not considered to be an issue 
� Unplanned plant shutdown (apart from ‘operational trips’ which are part 

of normal gas plant operations) can be caused by failure to operate the 
plant correctly, accidental tripping of the emergency shut buttons, and 
events outlined above.  Plant records indicate that such shutdowns are 
infrequent 

� The frequency was arrived at through a review of onsite Plant records, 
daily report sheets, issuing of Hot Work Permits, and conversations with 
onsite employees.  

� Vessels and pipelines operated within design limits, fitted with pressure 
relief valves 

Current 
Controls: 

� For Normal Operations the Katnook and Ladbroke Grove and associated 
gas wells and pipelines are operated in accordance with set site 
procedures which link into the Origin Energy Health Safety and 
Environmental Management System, the ‘Origin HSEMS’. It is the 
responsibility of both the company and the employees to make sure that 
the employees know and understand those aspects of the procedures and 
systems that apply to Katnook/Ladbroke Grove operations.  

� Procedure - Visitor, contractor and staff have to undergo inductions 
before progressing into the plant area, this is part of standard operating 
procedures. Most visitors to the site are contractors who have to receive 
instruction before they can commence work. 
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� The site has been located in a relative isolated area and has a low 
profile; this is complemented by maintaining the tree-line to obscure the 
plant and the nearest residence is some distance away. Landowners are 
also compensated for the inconvenience of the presence of the Plant, 
wells and pipelines. There have been nil complaints about visual impact 

� Electrical faults, equipment/instrumentation failure, and process 
problems are controlled by ongoing maintenance. More specifically, 
pressure vessels, safety valves, pipelines and other facilities are 
maintained such that they meet compliance requirements in accordance 
with the key Australian Standards that apply to the operation, these 
include: 

- AS 2430– Classification of Hazardous areas 
- AS 1940 – Storage and handling of flammable and combustible 

liquids 
- AS 2885 – Pipelines – Gas and liquid petroleum  
- AS 3000 – SAA Wiring rules 
- ASME B3 I – 3C Chemical plant and petroleum refining piping 
- API 6D – Specification for pipeline valves 
- AS 4041 – Pressure piping 
- AS 1210 – Unfired pressure vessels code 

 
� Prevention of fire is managed by ensuring personnel and contractors are 

aware of the hazardous environment they are working in and likely 
consequence of introducing an ignition source into a flammable 
atmosphere. In addition to this appropriately engineered barriers are in 
place to prevent the generation of ignition sources during the day-to-day 
operation. Fusible loops are installed around the plant in case a fire does 
break out, once the loop is broken it will automatically close valves and 
isolate the plant 

� The consequence of plant shut down can usually be managed by ‘line 
pack’ in the short term (30 minutes) 

Consequences: Personnel & Third Parties 
� Failure to undergo an induction could result in a person not being aware 

of the safety, environmental or health hazards at the site, which in turn 
could lead to an incident. Because the site is small and there is in general 
few third parties at the site the duration of the consequence would short. 
There is also the possibility of a contractor commencing work without 
receiving instruction 

� If there is an unplanned release of gas there is a chance that if induction 
has not been done that ignition source may be available which could 
result in fire or explosion. A fire in the plant area would pose a 
significant danger to anyone in the vicinity. The extent of any fire would 
depend on the location of the fire and the available fuel. 

� Release of gas under pressure also result in noise, however duration is 
very short approximately 5 minutes 

 
Risk assessment Severity Likelihood Risk 

Personnel & 3rd parties C 3 MEDIUM 
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Amenity & Land Use 
� Failure to maintain the construction controls could lead to the Plant and 

facilities becoming a dominant (standout) feature in the area. This could 
lead to complaints from the local landholders 

� Positive consequence is that the facility is noted as a tourist attraction.  
It is expected that a fire would be contained within the facility 

 
Risk assessment Severity Likelihood Risk 

Amenity & land use D 2 LOW 

 
Security of Supply 
� Unplanned plant shut down could lead to a security of supply issue, but 

this would be short term generally around 30 minutes. However if the 
shutdown was the result of a technical fault or equipment failure that 
could not be fixed locally there may be a longer delay while appropriate 
expertise was brought in, could be several days.  

� A fire could also result in a longer period of no supply, this would be 
dependent on the location of the fire and if there were any secondary 
impacts such as explosion resulting in destruction of equipment. 

 
Risk assessment  Severity Likelihood Risk 

Security of supply D 3 MEDIUM 

Security of supply (Fire) C 3 MEDIUM 

Security of supply (explosion) A 3 HIGH 

 
Air 
� Loss of some gas (controlled release) as a by-product of production and 

processing is typical and, to a large extent, unavoidable within the 
industry but no known incidents have arisen 

� Emissions of gas under pressure occurs during Emergency Shut Down (ESD) 
and in preparation for maintenance of some equipment items in the plant 

� An unplanned shut down may also result in a release of natural gas into 
the atmosphere, a duration of approximately 5 – 15minutes, an 
approximate volume of 900scm 

� There is also traces of Hydrogen Sulphide in the gas however 
concentration is =< 11ppm which is a level that can be managed. 

 
Risk assessment Severity Likelihood Risk 

Air E 3 LOW 

 
 

Basis of 
prediction of 
consequences: 

Personnel & Third Parties 
� There have been occasions at the site where actions (improper handling 

of chemicals, or introduction of an unauthorised ignition source) by a 
contractor have indicated that an induction has not been done or possibly 
not understood 
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Amenity & Land Use 
� Visual amenity is a subjective aspect, as the current controls seem to be 

working, it could be assumed that failure of the controls could lead to 
complaint.   

� Located in isolated area 
Air 
� The quantity of gas released compared to the wider environment is 

miniscule, and would be quickly diluted 
Actions: Personnel & Third Parties 

� In the event that it becomes evident that a person has not undergone an 
induction, the person would immediately be given an induction or 
removed from the site 

Amenity & Land Use 
� Removal of plant from site at end of its life and rehabilitation of the site 

* Visual impact is subjective 
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9 Conclusion 
From the 12 key hazards identified, the risks associated with the consequences (severity & likelihood) 
have been determined and are summarised as follows using the risk ranking set out in Table 10. 

Table 7 Summary 

 Aspect 

 

Hazard 

 

Air 

 

Soil 

 

Water 

Flora/ 
Fauna 

Amenity 
& land 

use 

Security 
of supply 

Third 
party & 

personnel 

Cultural 
values 

Normal Operations Low - 

 

- 

 

- 

 

Low High 
(explosion) 

Medium 
(Fire)  

Medium 

Medium - 

 

Contained produced 
water 

- Low Low 
(surface) 

Medium 
(subsurface) 

Low Low - - - 

Corrosion 

Corrosion 
(Slow leak) 

Low 

Low 

- 

- 

- 

- 

Low 

Low 

Low 

Low 

Medium 

Medium 

Medium 

Low 

- 

- 

Gas well failure - - Medium - Low - - - 

Condensate & chemical - Medium Low 
(surface) 

Medium 

(subsurface) 

- Low - Low - 

Vehicles - Medium Low Low Low - Medium - 

Hydrate/Emulsion - - - - Low Medium Medium - 

Third Party Interference Low - - - Low Low Medium - 

Cultural sites - - - - - - - Low 

Waste - - - - Low - Medium - 

Weeds - - - Low Low - - - 

Mercury sludge  Medium Medium - - - Medium - 

 

From the analysis of these hazards it is noted that all the risks can be managed and that the current 
controls, in general, are functioning and adequate.  However, a number of events have been 
identified where further actions should be investigated to help mitigate the consequences of the 
hazardous event. 

Environmental objectives that arise from relevant activities as identified in this EIR are set out in the 
Statement of Environmental Objectives prepared for the Katnook and Ladbroke Grove gas plants. 
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11 Appendices 
 

Appendix A.  Site Plans 

Appendix B.  Process Flow Diagram 

Appendix C.  Environmental Licence 

Appendix D.  Well Construction 

Appendix E.  Indicative Gas Composition 
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Appendix A. Site Plans 
� Both Ladbroke Grove & Katnook 
� Ladbroke Grove 
� Katnook 
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Appendix B. Process Flow Diagram 
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Appendix C.  Environmental Licence 
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Appendix D.  Well Construction 
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Appendix E. Indicative Gas composition 
Ladbroke Grove 

Gas MOL % 

Nitrogen 5.06 

Carbon Dioxide 39.05 

Methane 53.35 

Ethane 1.72 

Propane 0.48 

I-Butane 0.08 

N-Butane 0.11 

I-Pentane 0.03 

N-Pentane 0.02 

Hexanes 0.04 

Heptanes 0.04 

Octanes and higher hydrocarbons 0.02 

Total 100.00 

Katnook 

Gas MOL % 

Nitrogen 1.42 

Carbon Dioxide 0.04 

Methane 91.12 

Ethane 4.09 

Propane 2.02 

I-Butane 0.42 

N-Butane 0.54 

I-Pentane 0.14 

N-Pentane 0.09 

Hexanes 0.09 

Heptanes 0.03 

Octanes and higher hydrocarbons 0.00 
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Gas MOL % 

Total 100.00 

 
                                            
1 Fitness For Purpose Assessment  

For 
Origin Energy resources limited 
Penola, South Australia. 
Prepared by: Myrna Hepburn 
Date: April 2001 
Document No.: A002-08-01 
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