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•	•	 The Papua LNG Project – Upstream (Project) will 
contribute to Papua New Guinea’s gross domestic 
product, exports and revenue at national, 
provincial and local levels. 

•	•	 The Project comprises the development of gas 
fields, a gas process facility, and export pipelines.

•	•	 The Project will have a five-year construction 
period followed by 25 years of operation.

•	•	 The Project’s footprint will cover approximately 
1,000 ha, the majority of which will be the 
processing facility, wellpads, access roads, 
flowlines and export pipelines.

•	•	 The Project will require a few thousand skilled 
and unskilled workers at the peak of construction 
and will generate significant employment 
opportunities.

•	•	 TotalEnergies EP PNG Limited (TEP PNG) is 
committed to providing technical and vocational 
education and training to facilitate a capable local 
workforce. Formal training and employment will 
be provided at local, provincial, and national levels.  

•	•	 Direct and indirect business opportunities in 
the Project area may be created and a slight 
increase in wealth due to Project employment 
and procurement.

•	•	 Over 23,000 people across 43 Gulf Province 
villages participated in environmental impact 
assessment engagements over a four-year period.

•	•	 The assessment of Project alternatives was 
informed by stakeholder input, environmental, 
social and cultural heritage baseline surveys, 
technical studies, and risk assessments.

•	•	 The design of the Project considered avoidance 
of potential environmental, social and cultural 
heritage sensitivities to the greatest extent 
practicable. This should result in no physical 
displacement of people.

•	•	 Two-years of comprehensive environmental, 
social and cultural heritage surveys 
were conducted to characterise the 
existing environment.

•	•	 A total of 63 new flora species were found during 
the Environmental Impact Assessment (EIS) 
baseline surveys.

•	•	 The significance of most Project-related 
environmental, social and cultural heritage 
impacts is expected to be low.

•	•	 Residual impacts are predicted during 
construction from earthworks in steep terrain 
that cause soil erosion and watercourse 
sedimentation, and from disturbance to new and 
critically endangered flora species.

•	•	 Indirect Project-related impacts caused 
by in-migration may increase pressure on 
natural resources.

•	•	 Cumulative impacts are expected from vegetation 
clearance, increased sedimentation into the 
freshwater and marine environments, and 
river traffic.

•	•	 A Project Construction Environmental and Social 
Management Plan (CESMP) that captures the 
management measures identified in the EIS has 
been developed. The CESMP will facilitate the 
implementation, monitoring and reporting of 
actions required to effectively manage Project-
related impacts.

•	•	 Monitoring and evaluation will assess the 
effectiveness of the CESMP and confirm that 
the management measures are effective, 
being implemented and achieving their 
intended outcomes.

•	•	 TEP LNG will work to limit adverse environmental, 
social and cultural heritage impacts and maximise 
potential benefits to the local communities.

Key points



Flame of the forest 
(Mucuna novoguineensis)
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Guide to the Environmental Impact Statement

The Papua LNG Project – Upstream environmental impact statement is presented in three volumes.

Volume 1

The Project Chapter 1	 Introduction
Chapter 2	 Regulatory Framework, Policy, Standards and Guidelines
Chapter 3	 Impact Assessment Process and Methods
Chapter 4	 Project Description
Chapter 5	 Project Options and Analysis
Chapter 6	 Stakeholder Engagement

Existing Environment Chapter 7	 Existing Environment - Terrestrial
Chapter 8	 Existing Environment - Marine
Chapter 9	 Existing Environment – Social, Economic and Cultural
Chapter 10	 Existing Environment - Amenity

Impact Assessment 
and Mitigation

Chapter 11	 Impacts - Terrestrial
Chapter 12	 Impacts - Marine
Chapter 13	 Impacts - Social
Chapter 14	 Impacts – Cultural Heritage
Chapter 15	 Impacts – Amenity and Climate Change
Chapter 16	 Impacts – Ecosystem Services 
Chapter 17	 Cumulative Impacts
Chapter 18	 Major Hazards
Chapter 19	 Environmental and Social Management, Monitoring and Reporting
Chapter 20	 Commitments Register

Resources Chapter 21	 Glossary and Abbreviations
Chapter 22	 Study Team

Volume 2

Environmental and 
Social Baseline

Part 1 – 8	 Upstream Terrestrial – Physical and Biological Studies
Part 9 – 13	 Marine – Physical and Biological Studies
Part 14 – 18	 Socioeconomic Study
Part 19	 Upstream Air Quality Study
Part 20	 Upstream Noise Study
Part 21	 Upstream Landscape and Visual Amenity Study
Part 22	 Marine and River Traffic and Transport Study
Part 23	 Field Survey Scope and Methods

Volume 3

Technical Studies Part 1	 Underwater Noise Modelling 
Part 2	 Air quality Modelling 
Part 3	 Noise Modelling 
Part 4	 Marine Modelling
Part 5	 Greenhouse Gas and Climate Change Impact Assessment
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FIGURE 1.1
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1.	Introduction
The Papua LNG Project – Upstream EIS provides 
more detailed information than presented in this 
Executive Summary. The EIS is supported by technical 
studies carried out by specialists in their relevant 
environmental, socioeconomic and cultural disciplines.

1.1	 The proponent

TEP PNG and its joint venture partners propose to 
develop the Project. The Project is a joint venture 
between TEP PNG, ExxonMobil PNG Antelope Limited, 
ExxonMobil PNG Elk Limited, PAC LNG Assets 
Limited, PAC LNG International Limited, PAC LNG 
Investments Limited, PAC LNG Overseas Holding 
Limited, and PAC LNG Holdings Limited. 

The Project will be operated as ‘upstream’ and 
‘downstream’ facilities, delineated by the PNG LNG 
facility lease boundary in Caution Bay. TEP PNG is the 
operator of the Project and ExxonMobil PNG Antelope 
Limited is the delegated operator of the downstream. 
Expansion of the PNG LNG facilities will be subject to 
a separate environmental approvals process and EIS.

Papua LNG Project – Upstream (the Project) is a gas 
development proposed by TotalEnergies EP PNG 
Limited (TEP PNG) and aims to commercialise gas 
and entrained hydrocarbon resources in Petroleum 
Retention Licence #15 (PRL 15) in the Gulf Province 
of Papua New Guinea (PNG) (Figure 1). Raw gas 
and condensate will be recovered from the Elk–
Antelope gas fields, processed in facilities located 
in PRL 15 and transported via two export pipelines 
to the existing PNG Liquefied Natural Gas (LNG) 
facility located in Caution Bay approximately 20 km 
northwest of Port Moresby in the Central Province. 
The PNG LNG facility will be expanded to process the 
Project’s natural gas and condensate.

This document provides a summary of the 
Environmental Impact Statement (EIS) prepared 
for the Project. The main findings of the impact 
assessment are presented, focusing on the key 
Project-related impacts and how TEP PNG proposes 
to manage these impacts. The impact assessment, 
as documented in the EIS, will inform a decision by 
the Papua New Guinea Environment Council and the 
Minister for Environment, Conservation and Climate 
Change on whether the Project should proceed and, if 
so, under what conditions. 

This Executive Summary has been prepared in 
English as a non-technical summary of the Project 
EIS and includes the following:

•	•	 A description of the proponent and the 
proposed development.

•	•	 The Project’s terrestrial, freshwater and marine, 
and social setting.

•	•	 The environmental approvals and impact 
assessment process along with the stakeholder 
engagement to inform people about the Project.

•	•	 The key findings of the terrestrial, freshwater and 
marine, and social impact assessment.

•	•	 The Project’s proposed management of impacts.

1PAPUA LNG PROJECT – UPSTREAM | ENVIRONMENTAL IMPACT STATEMENT | EXECUTIVE SUMMARY
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The Project includes the construction and operation 
of gas production wells, a gas conditioning plant and 
export pipelines. The Project area includes PRL 15 
and the export pipelines corridor which extends from 
PRL 15 to Orokolo Bay and across the Gulf of Papua 
to Caution Bay. The key Project components are 
described below.

2.1	 Reserves and resources 

The Elk–Antelope gas fields cover an area 
approximately 14 km by 7 km in Gulf Province. The 
gas fields comprise two discrete gas reservoirs (Elk 
and Antelope). More than 95% of the combined Elk–
Antelope gas reserves are in the Antelope gas field. 
The Elk–Antelope gas fields contain an estimated 
176 to 212 billion cubic 
meters of hydrocarbon in 
place and can deliver 
close to 26 million cubic 
meters per day of raw gas 
to the central processing 
facility (CPF) located 
within PRL 15.

The gas composition is comprised primarily 
of methane, ethane and propane.  The gas and 
condensate from the Elk–Antelope gas fields 
contains low levels of sulfur compounds that are 
considered impurities.

2.2	 Wellpads and 
gathering systems

The Elk–Antelope gas fields will be developed with up 
to eight production wells (Plate 1), and one produced 
water disposal well and one acid gas disposal 
well. The production wells will be drilled from three 
wellpads (ELK-10, ANT-10 and ANT-11). Acid gas 
will be disposed by reinjection into the well at ELK-
10 once the Elk gas reservoir is depleted. Acid gas 
and produced water will be reinjected into the Elk 
reservoir by converting an existing production well into 
a reinjection well at wellpad ELK-11, as the reservoir 
depletes. The gathering system is made up of pipelines 
(flowlines and trunklines) that collect and transport 

Condensate is 
approximately 
9–12% of the 
hydrocarbon 

resources

the raw gas and associated liquids (wellstream fluids) 
from individual gas production wells to the CPF. The 
flowlines will be used to pipe acid gas and produced 
water from the CPF to the reinjection wells.

2.3	 Central processing facility

The raw gas and condensate will be processed at 
the CPF before being piped to the PNG LNG facility. 
Processing is required to separate the natural 
gas from the condensate and to remove carbon 
dioxide, water and sulphur compounds so that the 
natural gas and condensate compositions meet the 
export specifications. The CPF includes a process 
area, utilities area, services area, flare system, and 
condensate storage. An operations camp will be 
located near the CPF. Maintenance facilities will be 
located with the CPF.

2.	Proposed development

Plate 1: Example of wellpad showing two production 
wells (PNG LNG Project)
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The onshore pipelines will be buried approximately 
1.0 m below the ground. The offshore pipelines will 
generally be laid on the seabed in about 85 m water 
depth. In shallow water near the shore crossings, 
the pipelines will be buried between 1.0 m and 2.5 m 
below the seabed to protect the pipelines from 
vessels or anchor damage.

Pipeline Capacity (m3/d) Diameter (cm)

Gas 23 27

Condensate 2,384 102

2.5	 Associated infrastructure

The Project will require a combination of existing 
infrastructure, such as port facilities in Port Moresby 
(Plate 3) and newly constructed infrastructure such 
as a logistics base, waste facilities, roads, quarries, 
and an extension to the existing Purari airstrip.

Transport of people to and from PRL 15 will be via air 
whereas materials will mostly be transported by sea 
and river to PRL 15 (Plate 4). River transport routes 
include the Purari River and the Urika and Ivo rivers 
when the Purari River is impassable.

During the Project construction phase, camps will 
be constructed to house a peak workforce of a few 
thousand people at various locations within the 
Project area. A 250-person camp will be constructed 
near the CPF for the operations phase.

2.6	 Project alternatives

Several alternatives were considered early in the 
Project development to assess whether they were 
viable technically and commercially and would avoid or 
minimise environmental and social impacts. A rigorous 
alternatives analysis was conducted for the following:

•	•	 commercialisation and export.
•	•	 location and facility layout.
•	•	 pipeline routing.
•	•	 process and technology, including acid gas 

removal and management.
•	•	 construction.
•	•	 transport and logistics.

The alternatives analysis was informed by 
stakeholder input, baseline surveys, technical studies 
and risk assessments. A risk-management approach 
was adopted to manage potential environmental and 
social impacts through a hierarchical application of 
avoidance, minimisation, rehabilitation or restoration, 
and offset or compensation. Avoiding and/or 
minimising environmental and social impacts has 
been integral when evaluating alternatives.

2.4	 Export pipelines

The natural gas and condensate will be transported 
by separate export pipelines in the same corridor 
from the CPF to the PNG LNG facility. The export 
pipelines will comprise approximately 60 km of 
onshore (Plate 2) pipelines from the CPF to Orokolo 
Bay and about 250 km of offshore pipelines from 
Orokolo Bay to the PNG LNG facility. The offshore 
pipelines will be parallel to the PNG LNG pipelines that 
export natural gas and condensate from the Hides 
CPF to the PNG LNG facilities for over their length.

Plate 2: Example of onshore export 
pipeline construction

Plate 3: Motukea Port near Port Moresby (ERIAS)

Plate 4: Example of river transport vessel
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The Project requires approval by the PNG Government 
prior to the commencement of the construction and 
operation phases. The EIS is required by, and informs, 
various statutory approval processes required 
for the Project.

The principal legislation that regulates oil and gas 
development projects in PNG are the Environment Act 
2000 and the Oil and Gas Act 1998. 

3.1	 Environment Act 2000

The Environment Act 2000 sets out the requirements 
for assessment, approval and environmental 
permitting and is supplemented by various 
regulations and guidelines. In February 2014, the PNG 
Government passed an Act to set up the Conservation 
and Environment Protection Authority (CEPA). CEPA 
replaced the Department of Conservation (DEC) as 
the government agency responsible for administering 
the Environment Act 2000.

The Environment Act 2000 requires project proponents 
to assess the environmental and social impacts of 
proposed developments and obtain an environmental 
permit before undertaking activities that can cause 
environmental harm. The Environment (Prescribed 
Activities) Regulation classifies activities as Level 1, 
2 or 3 depending on the extent to which they cause 
environmental harm. The Project is classified as a 
Level 3 activity and requires an- EIS (s. 50).

The environmental impact assessment process 
is described in s. 48 to s. 65 of the Environment 
Act 2000. The preparation of an EIS involves four 
statutory steps:

•	•	 Notice of intent to carry out preparatory work 
(s. 48) – submitted October 2015.

•	•	 Submission of an Environment Permit Application 
(s. 60) – submitted October 2015. CEPA’s 
Managing Director (formerly the DEC Director) 
provided notice that the Project is classified as a 
Level 3 Activity and will require an EIS (s. 50).

3.	Approvals and 
assessment process

•	•	 Submission of an environmental inception report 
(s. 52) – submitted October 2016 and approved 
by the Managing Director in December 2016. 
The environmental inception report was revised 
and resubmitted in June 2019 to reflect minor 
Project changes. 

•	•	 Submission of an EIS (s. 53). The EIS has been 
prepared in accordance with relevant government 
guidelines for environmental impact assessment.

Following submission of the EIS, the Managing 
Director will make a preliminary assessment (s. 54) 
before making it available for public review (s. 55). 
Following public review, the Managing Director will 
accept the EIS if satisfied that:

a.	 an environmental impact statement contains an 
adequate description of the nature and extent 
of physical and social environmental impacts 
which are likely to result from the carrying out of a 
proposed activity; and

b.	 all reasonable steps will be taken to minimise 
environmental harm which may result from the 
carrying out of the activity; and

c.	 the activity will be carried out in a manner which is 
consistent with all relevant Environment Policies 
and the Regulation (s 56).

The Managing Director’s assessment report and 
any public submissions will be referred to the 
Environment Council, a multi-disciplinary panel 
of experts (s. 57). The Environment Council has 
90 days to decide whether it is satisfied with the 
EIS. If the Environment Council is not satisfied, 
the EIS is returned to the proponent for revision 
and resubmission. If the Environment Council is 
satisfied, it will advise the Minister for Environment 
and Conservation to approve the proposed activity 
in principle (s. 59). Once the Minister has issued 
approval in principle for the Project, CEPA will then 
finalise the conditions of the Environment Permit and 
issue the permit (s.66 and s.67). 
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3.2	 Oil and gas Act 1998

The Oil and Gas Act 1998 is the principle law 
governing the exploration, licencing, development, 
production, processing and transportation of 
petroleum in PNG. The PNG Government Department 
of Petroleum and Energy (formerly the Department 
of Petroleum) administers the Act. Pursuant to the 
Act, the Project requires several petroleum licences, 
including pipeline licences for the export pipelines and 
trunklines, a petroleum development licence for the 
Elk–Antelope gas fields, and a petroleum processing 
facility license for the CPF.

Consideration of environmental and social aspects 
is required prior to grant of a petroleum development 
licence and the Minister for Petroleum must be 
satisfied that the Project will ‘…provide adequately for 
the protection of the environment and the welfare of 
the people of the area’ (s. 57(2)(b)(iv)). 

3.3	 Stakeholder engagement

3.3.1	Overview

A key aspect of Project activities to date has been 
extensive and ongoing engagement with stakeholders 
over the past decade. Stakeholder engagement (also 
termed stakeholder consultation) has collectively 
involved TEP PNG and previous Project owners, 
consultants, landowners, national, provincial and 
local level governments, local communities, non-
governmental organisations (NGOs), and other 
interested parties. Such engagement is important 
to obtaining the necessary Project approvals and 
to establish broad understanding of the Project, its 
impacts and how they will be managed. 

Following the transfer of operatorship from InterOil 
to TEP PNG in 2015, stakeholder engagement has 
been a major focus, involving extensive interactions 
with stakeholder groups using approaches designed 
to suit each stakeholder group. Information about 
the Project has been presented to stakeholders 

through forums such as community leader forums, 
engagement campaigns, and targeted public 
awareness programs. Stakeholder engagement 
has included ongoing regular consultation 
with government departments and provincial 
administrations, along with formal and informal 
discussions with NGOs and industry related groups.

3.3.2	 Consultation Activities

Between 2015 and 2019, local opinions and issues 
were sought through engagement campaigns 
specifically undertaken for the EIS. Engagement was 
conducted at various stages of the EIS including, 
scoping, environmental inception report disclosure, 
baseline studies and impact assessment. It is 
estimated that more than 25,000 people across 43 
villages participated in these engagement campaigns 
(Figure 2). Figure 3 shows the distribution of 
engagement activities for the key Project components 
– gas fields and CPF, export pipelines and river 
transport routes.

TEP PNG engaged stakeholders using information 
sharing, consultation and dialogue, negotiation, 
participation, and grievance management. 
Engagement methods were adapted to different 
stakeholder needs and considered the location and 
duration of engagement activities, how information 
was presented (i.e., written, verbal or visual) and 
languages. Engagement methods included:

•	•	 Information and awareness sessions. (Plate 5)

•	•	 Focus group discussions. (Plate 6)

•	•	 Key informant interviews.

•	•	 Community Liaison Officer and Village Liaison 
Officer visits.

•	•	 Tok Save newsletters. (Plate 7)

•	•	 Toll-free telephone line.

Plate 5: Information and awareness sessions Plate 6: Focus group discussions
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3.3.3	 Ongoing Consultation

Public disclosure of the EIS will be conducted in 
accordance with the requirements of the Environment 
Act 2000. This will include an EIS engagement 
campaign (EIS road show) by a team consisting 
of representatives from TEP PNG, CEPA and Gulf 
Provincial administration. The EIS engagement 
campaign will provide a summary of the findings 
from the EIS (this document) and look to address 
issues previously raised by stakeholders. The timing 
for the EIS engagement campaign will be determined 
and planned by CEPA in conjunction with TEP PNG 
and is scheduled to be undertaken in the second 
quarter of 2022.

Members of the TEP PNG community affairs team 
will conducting pre awareness of the road show, 
facilitate distribution of Project information and 
updates, communicate regularly with Provincial 
Authorities and assist with logistics.

Stakeholder feedback received during the road show 
will be assessed by the road show team and taken 
into consideration during the EIS review process. 

ERIAS Group | 01215B_23_F6-3_v3
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Figure 2: Community engagement campaigns

Figure 3: Community meetings by Project area
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The Project is a large-scale development in a 
remote area that is characterised by rugged terrain, 
high rainfall, low population density and a near-
absence of infrastructure such as road, power 
and communication networks. As such, impacts 
associated with Project activities are unavoidable 
and require management. This section presents 
the environmental, socioeconomic and cultural 
impacts of the Project.  The proposed environmental 
management framework is presented in Section 5 of 
this Executive Summary.

4.1	 Terrestrial environment

The Project is located in the Purari River catchment 
south of the central dividing range that comprises 
the eastern and southern highlands. Project area 
relief ranges from 410 m above sea level (ASL) in the 
foothills of the central dividing range in the northern 
part of Project area to sea level at Orokolo Bay. The 
expansive floodplains of the Purari River and its 
tributaries are the dominant topographic features in 
the southern part of the Project area.

The nature and extent of potential Project impacts 
on the physical and biological environments are 
described below.

4.1.1	 Physical environment
4.1.1.1	 Terrestrial landscapes

The Project area extends across diverse landscapes 
that comprise three dominant landforms:

•	•	 Ridge and ravine landforms in the foothills of 
northern PRL 15 which contain the highest 
elevations within the Project area at about 410 m 
ASL. This landform generally consists of limestone, 
mudstone, siltstone and sandstone sequences, 
with ridges consisting of harder limestone (Plate 8). 
Soils are moderate to well drained and generally 
poor in nutrients. Landform characteristics such as 
shallow unstable soil profiles, steep inaccessible 
terrain, erosive soils, and sparse water sources 
hinder broad-scale agriculture.

•	•	 Alluvial landforms (sediments deposited by flowing 
water) dominate the southern part of PRL 15 and 
the western edge of the onshore export pipeline 
corridor. Elevations across this landform gradually 
decrease towards the coast and eventually flatten. 
Drainage across this landform varies greatly with 
oxbow lakes, river plains, swamps, discontinuous 
river embankments, old meander river loops and 
river bars (Plate 9).  Large areas are subject to 
flooding and soils may be prone to releasing sulfuric 
acid if disturbed and exposed to the atmosphere. 
Soils within this landform are generally poor in 
nutrients and restricted to small-scale agriculture.

4.	Potential environmental, 
socioeconomic and 
cultural impacts

Plate 8:	 Ridges in northern PRL 15 Plate 9:	 Meandering River and River Plains
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•	•	 Beach landforms dominate the coastal areas 
of Orokolo Bay where elevations are at sea level 
and consist of beach, beach ridge complexes 
and beach plains (Plate 10). Tidal marshes, 
estuaries and lagoons linked by channels make 
up the complex drainage which is tidally induced. 
Mudbanks along the channels support mangrove 
vegetation. Soils in this landform restrict 
agriculture due to frequent inundation.

Localised changes will occur to landscape features 
because of construction activities, principally through 
vegetation clearance and earthworks required 
to access work sites and construct facilities and 
infrastructure. Most changes will be temporary, and 
none are expected to significantly impact on the 
stability of landforms and the capacity of existing 
soils to support ecosystems and agriculture. Areas 
with steep slopes are more susceptible to erosion and 
soil loss. Reinstatement of disturbed areas will occur 
progressively throughout the Project (Plate 11).

4.1.1.2	 Aquatic environments

High annual rainfall occurs in the Project area with 
an average annual rainfall of about 8,900 mm in 
Wabo, which is adjacent to the northwest corner of 
PRL 15. The Project area straddles three catchments 
–the Purari River catchment, Mena and Era rivers 
catchment and the Pie River catchment (Figure 4 ).

The Purari River is PNG’s third largest river 
(by catchment size) with a catchment area of 
33,730 km2. The catchment covers a large portion 
of the central and southern part of mainland PNG. 
The river basin covers a wide geographical range 
extending from PNG’s highest mountain, Mount 
Wilhelm (4,510 m ASL), to the lowlands of the Gulf 
of Papua. The Purari River discharges to the Gulf of 
Papua through an extensive delta.

The Purari River delta contains large floodplains that 
include wetlands and small off-river waterbodies. The 
delta forms the transitional zone between freshwater 
and estuarine environments of the Gulf of Papua.

Watercourses of the Mena–Era rivers catchment 
drain most of the central and western parts of 
PRL 15 and flow southwest down the Era River to the 
Gulf of Papua.

The northern part of PRL 15 is characterised by 
moderate to high-gradient streams located within 
steep valleys. These streams generally have low 
turbidity and are fast flowing with a substrate of 
predominately bedrock, boulders and cobbles 
(Plate 12). Low-gradient, slow to moderate 
flowing streams occur in the southern part of 
PRL 15 (Plate 13).

Plate 10:	Beach Landform at Orokolo Bay

Plate 12: High Gradient Stream in PRL 15

Plate 11: Rehabilitated Track

Plate 13: Low to Moderate Gradient Stream in PRL 15
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The Purari River is the main watercourse within the 
Project area and has a wide, meandering, and deep 
channel with shallow sand and mud banks on inside 
bends. The river channel is deeper than 11 m in some 
locations. Sediment transport is highly variable and 
closely aligned to rainfall runoff with a mean daily 
total suspended solids load of about 80,950 tonnes 
per day downstream of PRL 15.  The Purari River 
is estimated to discharge approximately 90 million 
tonnes of sediment annually to the Purari River delta 
(Plate 14). Tributaries of the Purari River generally 
have lower turbidity levels.

Construction activities may affect two watercourses, 
the unnamed creek upstream of Herd Base and 
Oyomo Creek near the CPF. These streams are in the 
transitional zone between the fast-flowing northern 
PRL 15 streams and the slower-flowing turbid Purari 
and Urika–Ivo rivers. Hence, these streams are more 
susceptible to sedimentation.

Although variable across the Project area, water 
quality is typical for watercourses in PNG with non-
detectable or low contaminant levels (thought to be 
naturally occurring). Water quality tends to vary with 
catchment geology, size and extent of vegetation 
cover (intact ground).

Similarly, watercourse sediment quality was also 
typical for PNG with non-detectable or low levels of 
contaminants. Sediment grain size is variable ranging 
from silts and clays in most watercourses to sand 
and gravel in isolated locations with higher flow rates.

Impacts on water quality can arise through extraction 
of water, discharges to surface water and disturbance 
of watercourses. 

Extraction of surface water for project purposes 
will generally be from larger watercourses with 
higher flows and will not more than 10% of the 
baseline watercourse flow. No groundwater 
extraction is planned.  

All direct discharges (such as from wastewater 
treatment facilities) will be treated to meet 
applicable receiving water quality criteria that protect 
environmental values and human health.

Earthworks during construction and soil stockpiling 
will increase suspended sediment loads and 
sedimentation in watercourses. Watercourses in 
PRL 15 that are expected to be adversely affected 
include Oyomo, Boa and Kuku creeks and the Mena 
River. Erosion and sediment control measures will 
reduce sediment runoff. Individual watercourses may 
experience elevated turbidity following construction, 
although erosion rates and subsequent sediment 
loads should decline steadily once reinstatement 
and revegetation occurs. Most watercourses will be 
able to transport the additional sediment through 
the catchment.

Dredging may be required at the mouth of the Purari 
River and at the new logistics base at PRL 15. The 
naturally strong river flows and high sediment loads in 
the Purari River, coupled with short dredging periods 
and localised sediment plumes will have undetectable 
impacts compared to the natural variability of 
suspended sediments in the river.

Surface water and groundwater could be 
contaminated by accidental spills of hazardous 
materials used or produced during construction 
and operation. Secondary containment or bunding 
will reduce the potential for spills contaminating 
terrestrial and aquatic environments. Most spills 
are likely to be small volumes and occur during 
construction (when there is more activity). Spills 
will be cleaned up where practicable and safe to do 
so. The Project will be designed, constructed, and 
operated to reduce the potential for major spills 
and leaks to occur. Acid sulfate soils disturbed by 
construction activities will be managed in accordance 
with good practice guidelines.

Plate 14: Highly Turbid Purari River

4.1.2	Biological environment

Terrestrial and aquatic ecosystems, the habitats 
within these ecosystems, and the plant and animal 
species they support provide the biological setting 
for the Project.

The Project will impact on biodiversity values through 
a range of activities including vegetation clearance 
and ground disturbance with associated habitat loss, 
more people accessing remote areas with subsequent 
increases in hunting pressure on protected species, 
and the potential for changes to aquatic habitats from 
direct disturbance of watercourses and reduced water 
quality from sedimentation and/or contamination.
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4.1.2.1	 Terrestrial biodiversity

Terrestrial biodiversity values are characterised 
at three scales:

•	•	 Regional context – landscape values associated 
with the national and broader regional 
biodiversity setting. 

•	•	 Ecosystems, habitats and focal sites – values 
include the composition and conservation value 
of the study area and its component landscape 
features, including ecosystems, habitats, protected 
areas (none within the Project area), and ‘focal sites’. 

•	•	 Species level – values include conservation-listed 
species, scientifically undescribed species, endemic 
and restricted-range species, migratory and 
congregatory species, and invasive alien species.

Terrestrial biodiversity within PRL 15 and the export 
pipelines corridor has been shaped by a range of 
factors such as elevation, geology, soils, and human 
disturbance. PRL 15 is relatively un-inhabited with 
extensive intact landscapes, ecosystems and habitats 
and is characterised by a high level of biodiversity and 
endemism (the degree to which plants and animals 
are both native and restricted to an area). Areas 
along the export pipelines corridor to the south of 
PRL 15 comprise disturbed ecosystems and habitats 
with lower biodiversity, largely related to extensive 
commercial forestry (Plate 15) along the corridor and 
human disturbance near the coast (Plate 16).

Other than the Orokolo Bay coastal area, the Project 
area is relatively uninhabited and is covered almost 
entirely in natural vegetation (99%), including primary 
and secondary forest types. Five ecological zones 
have been defined within the Project area, principally 
by landform and vegetation type. They are the Middle 
Purari Hills, Southeast Hills, Delta Swamps and Plains, 
Mangroves, and Southeast Coast.  Each ecological 
zone supports a distinct assemblage of terrestrial 
flora and fauna.

Within the Project area, the natural vegetation is 
characterised by five broad vegetation groups that 
occupy a distinct physical environment based on 
landform, vegetation structure and plant species 
present. The broad vegetation groups are largely linked 
to the ecological zones and include hill forest, alluvial 
forest, freshwater swamp vegetation, mangroves 
and littoral (beach) forest. Hill forest is widespread 
and covers all the Middle Purari Hills and most of the 
Southeast Hills ecological zones. (Plate 17) Freshwater 
swamp vegetation and alluvial forest cover much 
of the Delta Swamps and Plains ecological zone, 
and mangroves and littoral vegetation occur in the 
Mangrove and Southeast Coast ecological zones along 
the Gulf of Papua coast. 

Of the broad vegetation groups, the primary 
alluvial forest and mangroves are considered 
priority ecosystems as they support International 
Union for Conservation of Nature (IUCN) Critically 
Endangered flora species.  The alluvial forests have 
been extensively harvested and are under continuing 
pressure from commercial forestry. Mangroves 
provide important physical and chemical regulating 
services necessary for supporting nearshore 
environments that act as nurseries for a range of fish 
and aquatic invertebrate species.

Plate 15: Commercial Logging Activities in the Export 
Pipeline Corridor

Plate 16: Existing Coastal Disturbance

Plate 17: Hill Forest in PRL 15
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Management controls have been adopted to avoid 
and/or manage Project-related impacts on these 
priority ecosystems.

Numerous plant species are important to fauna as 
specialist food sources. These species may be lost 
or degraded by construction activities. Loss of these 
species may affect local populations of sensitive 
fauna that rely on them. Specialist food plants 
important to fauna include: figs which are widely 
regarded as a key food source in tropical forests and 
are a prominent dietary component of sensitive bird 
species such as Blyth’s hornbill, manucode birds-of-
paradise, and Pesquet’s parrot; and vines of the family 
Aristolochiaceae which are the sole food source for 
the larvae of birdwing butterflies.

Other focal sites that may be impacted by Project 
activities include breeding and roosting sites, such 
as caves and rocky outcrops, nest mounds, nesting, 
lekking or roosting trees, and turtle and crocodile 
nesting sites along riverbanks.

The Project aims to avoid very sensitive focal 
sites such as caves that may provide important 
habitat for the IUCN Critically Endangered Bulmer’s 
fruit bat and nesting sites for the threatened 
freshwater crocodile and pig-nosed turtle along 
the Purari River. Management controls have been 
developed to manage impacts to focal sites that 
cannot be avoided.

No significant regional scale impacts are caused 
by the Project.

Over 1,200 terrestrial flora and fauna species were 
recorded in the EIS, comprising 42 species of non-
flying mammals, 39 species of bats, 183 species of 
birds, 57 species of reptiles, 42 species of frogs, and 
97 species of odonates (dragonflies and damselflies). 
Of these species, 49 species are IUCN listed, 19 
are protected under the PNG Fauna (Protection and 
Control) Act 1996 and 63 species are either new to 
science or have not been previously described.

Conservation listing or status Flora
Non-flying 
mammals

Bats Birds Reptiles Frogs
Dragonflies/ 
Damselflies

Total

IUCN status

Critically Endangered 2 - 1 - - - - 3

Endangered 3 3 - 1 1 - - 8

Vulnerable 4 5 - 3 1 - - 13

Near Threatened 6 1 - 3 - - - 10

Data Deficient 6 1 1 1 - 2 4 15

Protected under Fauna Act - 4 1 14 - - - 19

New and undescribed 35 2 1 - 3 14 8 63

Plate 18: Long Beaked Echidna - endangered Plate 19: Giant Bandicoot
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Invasive species may predate upon, compete with, 
or displace native flora and fauna and may introduce 
pathogens that have the potential to cause declines in 
populations of native flora and fauna. Environmental 
disturbance such as vegetation clearing for 
construction and operation activities provides optimal 
establishment sites for most weeds and pests. Ninety-
seven invasive plant species have been recorded in 
the Project area, including seven ‘Priority 1’ weed 
species that have the potential to invade undisturbed 
natural habitats. Bamboo daka (Plate 21), a particularly 
invasive plant, is widespread in the Project area. 
Invasive alien fauna including four rodent species, feral 
pigs and dogs, the Eurasian tree sparrow, and the cane 
toad (Plate 22) are present in the Project area.

Terrestrial biodiversity values will be impacted by 
Project-related activities through the loss and/or 
degradation of habitat during vegetation clearing, 
reduced abundance of flora species and depleted 
fauna populations, and disturbance to fauna and 
focal breeding and roosting sites. Once areas are 
cleared, habitat may become degraded through 
colonisation by invasive weeds or the introduction of 
exotic pathogens. Forest margins become increasingly 
exposed to wind and light and can alter species 
composition as well as provide a suitable environment 
for invasive species. Project infrastructure may also 
create physical barriers to the movement of species 
between forest areas. Habitat loss and degradation 
can reduce the abundance and/or diversity of flora and 
fauna populations, as well as cause injury or death 
as vegetation is cleared and earthworks commence. 
The behaviour of animals may also be disrupted due 
to changes in noise and lighting conditions at Project 
sites. Increased human populations around Project 
areas can also increase pressure on natural resources, 
particularly fauna traditionally hunted for food such 
as the southern cassowary, fruit bats and bandicoot. 
Increased hunting pressure may be partially offset 
by a reduced reliance of local people on natural food 
sources as they earn cash incomes from employment 
and local business opportunities.

Management measures have been developed to 
avoid or reduce potential Project-related impacts on 
terrestrial biodiversity values.  Avoidance of terrestrial 
biodiversity values has been incorporated into the 
design and siting of the Project’s facilities.  The Project 
will conduct preconstruction surveys to demarcate 
boundaries around site-specific sensitive values, and 
where possible maintain buffers around those values.  
Vegetation clearing will be minimised to the extent 
required to safety construct Project facilities.  Sites will 
be restored as soon as possible following construction. 
Vegetation management activities will be conducted 
in a way that allows native fauna to escape.  Where 
required, qualified fauna handlers will relocate fauna 
prior to and during vegetation clearing.

Plate 20: Flame of the forest 
(Mucuna novoguineensis)

Plate 21: Bamboo Daka 
– Invasive Priority 1 Weed Specie

Plate 22: Cane Toad – Invasive Fauna Species

4.1.2.2	Freshwater and estuarine biodiversity

The Purari River has an extensive floodplain 
containing swamps, flooded forests and oxbow lakes. 
The degree of inundation by overbank flooding of 
these wetland types varies seasonally in response to 
Purari River flooding. Freshwater floodplain wetlands 
and oxbow lagoons occur in the southwest of PRL 15, 
with vegetation including mixed swamp forests, 
herbaceous swamps and swamp woodlands. Oxbow 
lagoons are a highly sensitive habitat but are not 
located within the Project’s area of influence and will 
not be impacted by the Project.
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The Purari River delta including the Urika–Ivo and 
Wame–Varoi rivers, forms the transitional zone 
between freshwater environments and marine 
environment of the Gulf of Papua. The major 
river channels in the delta are up to 6 m deep and 
hundreds of meters wide and have small meanders 
with mid-channel bars and islands. River channels 
are heavily influenced by freshwater inputs from the 
Purari River and small subcatchments feeding directly 
into this estuarine zone.

Estuarine wetlands are found in the southern part 
of the Purari River delta and primarily comprise 
mangrove forests (Plate 23). This habitat is tidally 
influenced despite the large freshwater inputs from 
the Purari River. Small, narrow (10 to 40 m) and 
relatively deep (3 to 10 m) estuarine creeks occur in 
the wetlands. The estuarine wetlands are a highly 
sensitive habitat. The Project has largely avoided this 
sensitive habitat.

Over 1,100 individual fish were recorded in the 
Project area represented by 61 species. Six fish 
species comprised 58% of the recorded fish: 
Goldie River rainbowfish, estuarine glass perchlet, 
greenback mullet, spoon-snouted catfish, nursery 
fish and freshwater anchovy. Most fish species are 
widespread across the Project area, occurring across 
both estuarine and freshwater environments. The 
common carp was the only introduced (non-native) 
species identified. (Plate 24)

Macrocrustaceans (e.g., prawns, shrimps, mud crabs) 
totalled about 1,150 individuals with the highest 
species diversity in the estuarine areas of the Purari 
River delta followed by the clear-water tributaries, 
tributary mouths, and the freshwater reaches of the 
Purari River delta.

Sensitive species groups either known, likely, or 
considered possible to occur in the Project area are: 

•	•	 Three critically endangered species, consisting of 
two sawfish species and one river shark. 

•	•	 Two endangered species, the narrow sawfish 
(Plate 25) and speartooth shark. 

•	•	 Four vulnerable species, consisting of two ray 
species and two dolphin species. 

•	•	 One near threatened species, the bull shark.

Only one aquatic weed species (water hyacinth) was 
identified in the Project area.

Management measures aim to reduce impacts on 
aquatic ecosystems. Most aquatic ecosystem and 
species impacts will be effectively managed using 
management practices focused on reducing physical 
disturbance, sedimentation, and erosion, treating 
discharges, and preventing spills. Reinstatement of 
disturbed watercourse beds and banks as soon as 
possible after disturbance will see sediment loads to 
watercourses reduce steadily after construction.

Some Project activities will create high-intensity 
underwater noise that may disturb or injure 
freshwater fauna such as the pile driving for 
constructing the wharf at the new logistics base. The 
pile driving will be short-term and intermittent. Fish 
are expected to avoid the higher noise levels closer to 
the pile driving sound source.

Plate 23: Mangroves in Purari River 
Estuarine Wetlands

Plate 24: Common Carp caught near Lali Village

Plate 25: Narrow Sawfish
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Figure 5: Offshore Export Pipeline Corridor

!

!

!

!

!

!

!

!

!

!

!

!

!

F ly River

Kikori River

Turama River

Purari R
iver

Bamu River

Bereina

Kikori

Tais
Hisiu

Sigabaduru

Daru

Baimuru

Port
Moresby

Kavava

Kerema

Kapuna

GULF OF PAPUA

Papua New Guinea

Australia

TORRES
STRAIT

CAPE
YORK

0 50 100 150 km1:3,250,000 PNG94 PNGMG94 Zone 55SCALE: @ A4 COORDINATE SYSTEM: 

CORAL SEA

REGIONAL SETTING

Papua LNG Project | Environmental Impact Statement

FIGURE 8.1

ERIAS Group | 01215B_23_F8-1_v1

Cape Suckling

Caution Bay

Yule Island

Orokolo Bay Ihu

Wabo

PRL-15

! Town and village

Waterway
PNG LNG Gas Pipeline

! Capital city
Provincial capital

Depth (m)

National boundary

-1,000 to -1,499
-1,500 to -1,999
-2,000 to -2,499
below -2,500

0 to -499
-500 to -999

!

!

!

!

!

Orokolo
Bay

Cape Suckling

Yule Island

Caution Bay

Bereina

Hisiu

Ihu

Port
Moresby

Kavava
Kerema

-100 m

-100 m

Subu

Poroi 2

Export pipeline corridor

PNG LNG Facilities

See inset 1

Inset 1

-100 m water depth contour

N

!

!

!

!

!

!

!

!

!

!

!

!

!

F ly River

Kikori River

Turama River

Purari R
iver

Bamu River

Bereina

Kikori

Tais
Hisiu

Sigabaduru

Daru

Baimuru

Port
Moresby

Kavava

Kerema

Kapuna

GULF OF PAPUA

Papua New Guinea

Australia

TORRES
STRAIT

CAPE
YORK

0 50 100 150 km1:3,250,000 PNG94 PNGMG94 Zone 55SCALE: @ A4 COORDINATE SYSTEM: 

CORAL SEA

REGIONAL SETTING

Papua LNG Project | Environmental Impact Statement

FIGURE 8.1

ERIAS Group | 01215B_23_F8-1_v1

Cape Suckling

Caution Bay

Yule Island

Orokolo Bay Ihu

Wabo

PRL-15

! Town and village

Waterway
PNG LNG Gas Pipeline

! Capital city
Provincial capital

Depth (m)

National boundary

-1,000 to -1,499
-1,500 to -1,999
-2,000 to -2,499
below -2,500

0 to -499
-500 to -999

!

!

!

!

!

Orokolo
Bay

Cape Suckling

Yule Island

Caution Bay

Bereina

Hisiu

Ihu

Port
Moresby

Kavava
Kerema

-100 m

-100 m

Subu

Poroi 2

Export pipeline corridor

PNG LNG Facilities

See inset 1

Inset 1

-100 m water depth contour

N

!

!

!

!

!

!

!

!

!

!

!

!

!

F ly River

Kikori River

Turama River

Purari R
iver

Bamu River

Bereina

Kikori

Tais
Hisiu

Sigabaduru

Daru

Baimuru

Port
Moresby

Kavava

Kerema

Kapuna

GULF OF PAPUA

Papua New Guinea

Australia

TORRES
STRAIT

CAPE
YORK

0 50 100 150 km1:3,250,000 PNG94 PNGMG94 Zone 55SCALE: @ A4 COORDINATE SYSTEM: 

CORAL SEA

REGIONAL SETTING

Papua LNG Project | Environmental Impact Statement

FIGURE 8.1

ERIAS Group | 01215B_23_F8-1_v1

Cape Suckling

Caution Bay

Yule Island

Orokolo Bay Ihu

Wabo

PRL-15

! Town and village

Waterway
PNG LNG Gas Pipeline

! Capital city
Provincial capital

Depth (m)

National boundary

-1,000 to -1,499
-1,500 to -1,999
-2,000 to -2,499
below -2,500

0 to -499
-500 to -999

!

!

!

!

!

Orokolo
Bay

Cape Suckling

Yule Island

Caution Bay

Bereina

Hisiu

Ihu

Port
Moresby

Kavava
Kerema

-100 m

-100 m

Subu

Poroi 2

Export pipeline corridor

PNG LNG Facilities

See inset 1

Inset 1

-100 m water depth contour

N

!

!

!

!

!

!

!

!

!

!

!

!

!

F ly River

Kikori River

Turama River

Purari R
iver

Bamu River

Bereina

Kikori

Tais
Hisiu

Sigabaduru

Daru

Baimuru

Port
Moresby

Kavava

Kerema

Kapuna

GULF OF PAPUA

Papua New Guinea

Australia

TORRES
STRAIT

CAPE
YORK

0 50 100 150 km1:3,250,000 PNG94 PNGMG94 Zone 55SCALE: @ A4 COORDINATE SYSTEM: 

CORAL SEA

REGIONAL SETTING

Papua LNG Project | Environmental Impact Statement

FIGURE 8.1

ERIAS Group | 01215B_23_F8-1_v1

Cape Suckling

Caution Bay

Yule Island

Orokolo Bay Ihu

Wabo

PRL-15

! Town and village

Waterway
PNG LNG Gas Pipeline

! Capital city
Provincial capital

Depth (m)

National boundary

-1,000 to -1,499
-1,500 to -1,999
-2,000 to -2,499
below -2,500

0 to -499
-500 to -999

!

!

!

!

!

Orokolo
Bay

Cape Suckling

Yule Island

Caution Bay

Bereina

Hisiu

Ihu

Port
Moresby

Kavava
Kerema

-100 m

-100 m

Subu

Poroi 2

Export pipeline corridor

PNG LNG Facilities

See inset 1

Inset 1

-100 m water depth contour

N

4.2	 Marine environment

The proposed export pipeline corridor crosses the 
coast at Orokolo Bay in the Gulf of Papua east of the 
Purari River delta. It then traverses the continental 
shelf along the eastern side of the gulf, adjacent 
to the existing PNG LNG gas pipeline to Caution 
Bay (Figure 5).  

The offshore export pipeline will be laid on the seabed 
at water depths between 50 m and 100 m for most of 
the corridor’s length. The seabed is typically smooth, 
without notable trenches or canyons and sediments 
are predominately silts and clays. Sediment transport 
from rivers along the offshore export pipeline corridor 
is driven by the wave and current circulation patterns 
of the broader gulf.

Two major marine benthic habitat types were 
identified in the offshore Project area. They are 
beach and intertidal flats in Orokolo Bay (Plate 26) 
and soft sediments which dominate most of the 
export pipelines corridor.  The soft sediment habit 
is comprised of silt and clay with small areas 
of sand and is relatively unremarkable with no 
sensitive features.

Plate 26: Sandy Beach – Orokolo Bay
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Fish species identified in Orokolo Bay include the 
narrow sawfish, the endangered winghead shark, the 
endemic Papua seerfish, and may also support other 
threatened sharks and rays. The migratory saltwater 
crocodile (Plate 27) is known to occur in the Purari 
River and is likely to be present in Orokolo Bay.

Dolphin species occur across the Gulf of Papua, 
including species known to occur in nearshore 
waters. The most likely species to occur in the 
Project area are the bottlenose, Indo-Pacific, 
spinner, pantropical spotted and short-beaked 
common dolphins.

Important fishery species in the Project area 
include the ornate rock lobster which is part of the 
tropical rock lobster fishery and a known migratory 
species, and other species such as prawns which 
are commercially harvested by the Gulf of Papua 
Prawn Fishery.  These species rely on mangroves 
as nursery habitat. Prawns can swim, but Lobsters 
have relatively weak swimming ability except over 
short distances and in short bursts.  Lobsters tend 
to walk along the seafloor. The pipelines laid on 
the seabed may present a physical obstruction to 
lobster migration and may impact the population if 
the lobsters aren’t able to swim over the pipelines.  
Sea cucumbers are expected to occur in nearshore 
habitats at Orokolo Bay. Overfishing has led to closure 
of the commercial sea cucumber fishery.

The turbid waters near the coast and in the 
mangroves of Orokolo Bay and the Purari River delta 
represent potential high value habitat for sawfish, 
river sharks and crocodiles. Soft sediment habitats, 
although featureless, can also provide habitat or 
fauna movement corridors for bottom-dwelling 
species (e.g., lobsters and rays). The ornate rock 
lobster migration route crosses the export pipeline 
corridor and the PNG LNG gas pipeline. 

No invasive or introduced marine species 
were identified.

Impacts to the marine environment and its 
biodiversity will result from trenching and pipelaying, 
potential fauna strikes by vessels, and accidental 
spills. Trenching in Orokolo Bay will disturb the 
soft sediment habitat. The predicted impact is low 
due to the absence of sensitive benthic features 
or species. Trenching may cause the mortality of 
small invertebrates such as mollusks, worms, and 
crustaceans living in or on the seabed but none of 
the trenching areas are known or expected to support 
unique or otherwise critical food or habitat resources. 
Highly mobile fauna such as fish and lobsters 
are expected to evade the trenching. Trenching 
will temporarily increase suspended sediment 
concentrations and sediment deposition rates. 

Elevated turbidity in the naturally high turbidity of the 
marine waters near the mouth of the Purari River and 
in Orokolo Bay is not expected to impact sensitive 
species considering their tolerance or preference for 
highly turbid environments.

Fauna strikes by vessels will be managed by 
decreasing vessel speed when state ‘megafauna’ 
such as dolphins and turtles are observed 
in the water. 

Plate 27: Saltwater Crocodile

4.3	 Amenity and 
climate change

The amenity of the ambient environment includes 
the air we breathe, noise we experience and the 
landscape and views we enjoy. 

4.3.1	Ambient air quality

Existing air quality in the Project area and surrounds 
is generally good. Local sources of air pollutants, 
such as cooking fires, household generators, 
and vehicles and aircraft currently have minimal 
influence. The Project will emit air pollutants during 
construction and operation. Estimated pollutant 
levels from operation of the proposed CPF are below 
relevant health-based air quality guideline values 
at the nearest sensitive receptor (Poroi 1 village), 
located approximately 4 km south of the proposed 
CPF. Emission sources will be regularly maintained 
and operated within design specifications and air 
quality guideline values. Dust affects the ambient 
environment and will be generated mainly during 
construction. Dust generation will be controlled at 
Project sites to avoid nuisance and is not predicted to 
adversely affect human health or amenity.

18 PAPUA LNG PROJECT – UPSTREAM | ENVIRONMENTAL IMPACT STATEMENT | EXECUTIVE SUMMARY



4.3.2	 Noise

Background noise levels in the Project area are typical 
of an un-inhabitable forest environment with higher 
noise levels at night due to insect activity. Noise levels 
during construction and operation of the Project are 
below relevant international standards that seek to 
protect human health and well-being. Construction 
activities are planned for during the day. Noise 
generated during construction of linear infrastructure 
(such as access roads and the export pipelines) 
will be temporary at any one location. Noise levels 
during construction and operation of the proposed 
CPF will not exceed international noise guidelines 
at Poroi 1 village. Other Project infrastructure such 
as gas wells, the gathering system and most of the 
onshore and offshore export pipelines are remote 
from villages and their construction and operation will 
not cause a noise nuisance. Noise emissions from 
road and river transport activities during construction 
and operation will be limited to short-term pass-by 
events and, as such, traffic noise is expected to cause 
minimal nuisance.

4.3.3	 Visual amenity

The extensive intact forest, dense vegetative cover, 
remoteness, and lack of elevated topographical 
features limit viewpoints in the Project area. Project 
facilities and infrastructure will not dominate the 
visual landscape due to the relatively small footprint 
within the vast forested expanse.  The gas flare at the 
proposed CPF will emit light during commissioning, 
maintenance periods and emergencies. Light spill 
will change the ambient environment in the vicinity 
of the CPF, although the topography in this area will 
reduce the intensity of light experienced by residents 
of Poroi 1 village.

4.3.4	 Climate change

One of the largest greenhouse gas emissions sources 
in PNG has traditionally been decomposing and burnt 
vegetation from land clearing. ‘Contributions from 
the ‘land use change and forest’ sector have become 
increasingly smaller over time due to a decrease in 
land available for forestry and increase in energy 
projects. Energy production is currently the largest 
contributor of greenhouse gas emissions.

The primary greenhouse gas emission sources for the 
Project are from the proposed CPF during operation. 

Natural gas remains the most energy-efficient fossil 
fuel with the lowest combustion emission intensity 
compared to refined fuels such as diesel, and raw 
fuels such as brown and black coal.

Management of greenhouse gas emissions is mostly 
accomplished through design including through 
selection of fuel efficient and low emissions plant 
and equipment. Management of greenhouse gas 
emissions during construction and operation will 
involve reducing fuel consumption through vehicle 
speed restrictions and mobile plant operation, and 
regular maintenance of equipment.

4.3.5	 Waste management

Waste generated by the Project will be minimised 
through application of the principles of the waste 
hierarchy of avoid, reuse, recycle, and dispose. 
Inventories of hazardous and non-hazardous waste 
will be maintained, and the storage, handling and 
disposal of waste tracked. New Project facilities will 
be constructed to manage Project wastes.

Project waste streams will include solid and liquid 
wastes, with the largest volumes of waste being 
solids.  Waste streams will be sorted according to 
combustible and non-combustible waste. Suitable 
combustible wastes will likely be burned in a high-
temperature incinerator and non-combustible wastes 
that can’t be recycled or reused will be disposed of 
to an engineered landfill or exported to an approved 
waste management facility.

4.3.6	 Coastal and river traffic

Imported materials and equipment will be transported 
to the Project site for approximately five years during 
construction. Most of the imported materials will 
arrive through Motukea Port or Avenell Engineering 
Systems Ltd supply base near Port Moresby. The 
imported materials will be transported by sea and 
river to the new logistics base in PRL 15. This will 
require up to five barges per day, moving between 
Port Moresby and the logistics base on the Purari 
River and back again during peak construction. An 
estimated 540 vessel movements per annum will be 
required during the peak Project construction period 
(Year 2). Barge movements during the operations 
phase may be three to five per month.
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Increased river traffic during the construction phase 
has the potential to hinder existing industrial traffic 
along the Purari River, namely forestry log transport 
ships. Increased traffic can also disturb community 
access and amenity and pose risk of increased 
accidents for people who travel in smaller vessels 
such as canoes (Plate 28).

TEP PNG currently undertakes coastal and river 
shipping to support exploration activities and 
implements standard operating procedures in 
compliance with legislation and consistent safe 
shipping practices, including: 

•	•	 Implementing normal maritime regulations to 
avoid interactions with commercial shipping 
vessels travelling through the Gulf of Papua. 

•	•	 Maintaining regular communication with the PNG 
National Maritime Safety Authority (NMSA) and 
the National Fisheries Authority (NFA) to advise 
on offshore Project activities including planned 
vessel movements. 

•	•	 Implementing appropriate and compliant (with 
NMSA regulations) navigation aids and equipment 
to enable monitoring of and communication with 
approaching vessels.

Potential coastal and river traffic impacts will 
be managed using TEP PNG’s existing shipping 
practices and through Project embedded design 
controls that manage risks associated with flooding, 
geohazards, existing river traffic and coordinated 
barge movements.

In addition, the Project will liaise with NMSA to 
establish a safety exclusion zone around offshore 
export pipeline construction activities and inform 
the NFA and commercial fishing fleets who operate 
in the vicinity of the offshore export pipeline route of 
construction activities, including timing and the safety 
exclusion zone that needs to be observed.

Plate 28: Motorized Canoe

4.4	 Socioeconomic and 
cultural impacts

The socioeconomic and cultural setting of the Project 
is defined by the economy, education, cultural heritage, 
health, land, and natural resources of the communities 
that live in the Project area and its surrounds.

4.4.1	Socioeconomic impacts

Communities in and around PRL 15 and the export 
pipelines corridor consist of relatively small, isolated 
villages. Almost all villages are located on the banks 
of the Purari River and its tributaries. Villagers have 
a strong sense of cultural identity, principally defined 
by the language they speak. The Project area has 
seven distinct language groups – Pawaia, Koriki, Iare, 
Ahia, Kaimare, Maipua and Orokolo – each of which 
differentiate where people came from, their ancestors 
and ancestral migration history. Villages within each 
language group have similar history, cultural beliefs 
and traditional practices. As a result, it defines their 
cultural values, with whom they communicate, trade 
and marry, and in many cases, the behavioural and 
social norms they are expected to observe. 

The Project area villages have no road access, 
no mains electricity and limited access to health 
and government services. Healthcare facilities are 
usually reached by motorised canoe or dinghy or by 
walking. It can take days to reach a healthcare facility 
(Plate 29) for some Project area villages.  Lung-
related diseases such as pneumonia, tuberculosis 
(TB), measles and chicken pox are the leading cause 
of reported illness. The dominant vector-borne 
(transmitted by insect bite) disease is malaria.

School attendance rates are low for school-age 
children and levels of educational attainment are 
lower than the average for PNG and the Gulf Province. 
School facilities vary throughout the Project area 
from basic (Plate 30) to more established facilities 
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with conventional classrooms. The teacher to 
student ratio at greater than 35 students per teacher 
reflects the difficulty attracting and retaining teachers 
in the province.

The most common sources of income are the sales 
of betel nut (Plate 31), fish, crabs, garden produce 
(Plate 32) and sago (Plate 33). Small business 
activities, such as selling fuel and trade stores also 
contribute to household income for some people; 
however, most people rely on subsistence activities 
and are not formally employed.

The average age of people in the Project area is 19 
years with approximately 40% of the population less 
than 15 years old and 7% aged 55 and above.

The predominant lifestyle is subsistence-based, with 
significant reliance on natural resources for survival 
and well-being. Food is sourced from gardens, 
hunting, fishing and local markets. Forests are the 
dominant land use (78%) in the Project area followed 
by wild stands of sago (9%) and mangroves (7%). 
People’s perception of food security across the 
Project area is that adequate quantities of food are 
available for most people, most of the time, under 
normal environmental conditions. Food security could 
be threatened during significant flooding and drought.

Plate 29: Kapuna Health Center

Plate 30: Elementary School Classroom – Subu 2

Plate 31: Betel Nut Sales is the Main 
Source of Income

Plate 32: Garden Produce at a Market

Plate 33: Sago
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Domestic violence and sexual assault are widespread 
in the Project area as is alcohol abuse. Alcohol 
abuse is considered a law-and-order problem and 
a significant contributor to domestic violence and 
fighting. Violence is a factor jeopardising community 
safety and can occur within clans and communities, 
and between different communities, sometimes in 
relation to land disputes, or in retribution for perceived 
grievances. Village leaders, women and youth 
groups cited ‘fighting’ as the most or one of the most 
significant law and order issues. Crimes and disputes 
are usually resolved within the community and or 
village courts.

Development of the Project will lead to social change 
and development, both positive and negative. Whilst 
welcomed by some, others may feel that such 
social change threatens traditional and cultural 
understandings and practices. Not all villages will 
experience the same type and level of impacts 
due to their proximity to the physical footprint of 
Project infrastructure and facilities. Poroi 1 village 
is anticipated to be most affected by Project-
related activities and impacts. Residents of villages 
along the export pipelines corridor will experience 
impacts over a shorter period as the construction 
front moves along the export pipelines corridor.  
Similarly, people who reside along the Purari River 
transport route may experience inconvenience and 
increased risk of accidents from increased river traffic 
during construction.

Communities will be provided with direct employment, 
business opportunities and training opportunities, 
according to the needs of the Project and the local 
capacities. The Project will also generate royalties 
and other financial benefits which should provide 
income to landowners and the PNG Government. The 
distribution and investment of government benefits 
could lead to community and social infrastructure 
and other improvements, but at the same time lead 
to dispute and conflict over benefit amounts and 
distribution. The creation of wealth provides people 
with more choice with respect to living conditions, 
access to (and improved) education and health 
services, transportation, and nutrition. As such, 
increased wealth facilitates the ability of people to 
realise their aspirations and improve their well-being.

Increased wealth and the choices it offers may also 
bring less socially desirable outcomes associated 
with changed diets, alcohol and drug use, and 
prostitution with subsequent increases in crime and 
violence (including domestic violence). 

Project-related land access and restrictions on land 
use or communal property, or access to natural 
resources can adversely impact people that use the 
land or communal property. Consequently, economic 
displacement (e.g., loss of assets or access to assets 
that leads to loss of income sources or other means 
of livelihood) can occur. Acquiring land will cause the 
temporary and permanent loss of land and resources 
used for livelihoods (economic displacement). 
Involuntary resettlement related to physical 
displacement (e.g., relocation or loss of shelter) is not 
expected as the design and siting of the facilities and 
export pipeline corridor avoided communities, houses 
and shelters. 

Customary land will be acquired, leased or 
secured by short-term and long-term agreements 
with landowners.

An influx of people into and around Project areas 
(through in-migration), although deemed unlikely, will 
expose communities to a range of impacts including 
increased health risks from communicable diseases 
such as HIV, sexually transmitted diseases and 
TB. Local health services may become overloaded. 
Other impacts associated with in-migration 
include increases in illegal activities (crime) and 
environmental degradation (for example, decreased 
water quality from inadequate sanitation).

Strategies proposed to avoid, reduce and manage 
Project-related impacts on the socioeconomic 
environment include: measures to avoid or reduce 
community health and safety impacts; implementing 
cultural protection programs; minimising and 
where necessary, restoring livelihoods from the 
loss or restriction of natural resources and assets; 
and discouraging in-migration of people to Project 
areas and communities. Effective implementation 
of these strategies will reduce potential negative 
socioeconomic impacts of the Project.
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4.4.2	 Cultural impacts

Cultural heritage is embodied in the beliefs, spirituality 
and rituals of people and provides evidence of 
their occupation and practices. Cultural heritage 
includes both material (tangible) and immaterial 
(intangible) values.

Material cultural heritage values have a physical 
presence that can be seen or touched. Project area 
material cultural heritage values generally include 
archaeological sites (e.g., pieces of pottery or shell on 
the ground surface); landscape features, displays of 
spiritual, sacred or ritual significance, and ancestral 
heirlooms (Plate 34).

Immaterial cultural heritage is defined as the practices, 
representations, expressions, knowledge and skills, 
and the instruments, objects, artifacts and cultural 
spaces that communities, groups and, in some cases, 
individuals recognize as part of their cultural heritage.  

Project area immaterial cultural heritage values 
included languages, oral traditions, song, dance, 
traditional dress (Plate 35), traditional subsistence 
knowledge and traditional medicines. Traditional 
language is seen as fundamental in maintaining 
cultural values and thus the cultural identity of each 

Plate 34: Shell Valuables

Plate 35: Traditional Dress

village. The main causes of language decline are 
cited as in-migration, economic change due to local 
logging activities, marriage to non-village members, 
the preference among youths to use Tok Pisin and 
English, the movement of youth away from the 
region to seek better education and employment 
opportunities, and missionary activities and the 
introduction of Christian beliefs along the coast. All 
villages maintain traditional knowledge related to 
making the tools and materials used for processing 
sago and place high importance on maintaining 
ancestral knowledge related to traditional medicines. 

The Project will avoid identified cultural heritage 
sites of significance, where practicable. Where not 
practicable, the management of potentially affected 
sites will be determined in consultation with people 
and relevant government agencies. A cultural heritage 
management plan will be implemented and will 
include provision for chance finds uncovered during 
construction activities.
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4.5	 Major hazard impacts

Major hazards are very low likelihood accidental, 
upset or abnormal events that can be either natural 
or due to human activity. While rare, such events may 
expose the public to possible hazards that cause 
injury, loss of life, asset loss, or may cause serious 
environmental harm. These are essentially unplanned 
events that have a remote possibility occurring. The 
principal major hazards are major spills, gas releases, 
explosions and fires.

Major hazard impacts are managed through 
preventative measures that are embedded in Project 
design (i.e., safety systems), operating practices and 
personnel training, and through reactive responses 
such as emergency response.

The Project will operate in accordance with TEP 
PNG safety, security, health, environmental and 
product safety policies put into practice through 
the Project’s health, safety and environment (HSE) 
management system.

4.6	 Summary of 
residual impacts

The EIS identified the environmental, socioeconomic 
and cultural values of the Project area and assessed 
Project-related impacts on those values. The 
assessment process systematically considered 
all spatial temporal changes that may impact 
on these values in consideration of the current 
environmental conditions. 

The impacts were assessed quantitatively and 
qualitatively, with qualitative impacts evaluated in 
terms of impact significance as defined by sensitivity 
of the value and the magnitude of the impact. The 
residual significance can include beneficial and 
adverse impacts and assumes that management 
measures are effective and have been implemented. 
The significance of adverse impacts ranges from 
negligible to major significance.

In general, after implementation of management 
measures, residual Project-related impacts are 
mostly negligible to low significance. Moderate 
residual impacts are predicted in construction 
during earthworks in steep terrain which cause soil 
erosion and potential sedimentation of watercourses.  
Disturbance to new to science flora species also 
has a moderate significance where populations are 
identified within the Project’s proposed footprint. 
Indirect Project-related impacts such as increased 
pressures on natural resources caused by in-
migration are also of moderate significance, although 
the likelihood of in-migration is considered low due 

to the remote location of the Project and lack of 
road access. High to major significant impacts are 
predicted during construction vegetation clearance 
due to the potential loss of critically endangered flora 
species or the loss of new to science flora species, 
particularly where only one or two individuals were 
identified within the Project’s footprint.

The Project will contribute to PNG’s gross domestic 
product, exports and revenue at national, provincial 
and local levels. Formal training and employment 
will also increase at a local, provincial, and national 
level. TEP PNG is committed to providing technical 
and occupational education and training initiatives 
to facilitate local workforce participation in the 
construction phase. A range of direct and indirect 
business opportunities in the Project area may be 
created due to an increased cash economy and 
an increase in wealth due to Project employment 
and procurement.

4.7	 Cumulative impacts

Cumulative impacts are those that result from 
other existing, planned, or reasonably anticipated 
future projects that may have temporal or spatially 
overlapping impacts with the Project.

Seven existing planned or reasonably anticipated 
projects were identified as potentially overlapping 
with the Project, of which, six were deemed credible. 
Credible projects are the PNG LNG project which 
will be expanded to process gas and condensate 
produced by the Project, the P’nyang Project which 
will deliver additional gas and condensate to the PNG 
LNG facility, two forestry concessions and Mayur 
Resources’ coal, industrial sands and cement and 
lime projects.

Cumulative impacts associated with the Project 
include impacts on the social and terrestrial 
biodiversity environments.

Most of the other projects will clear forest 
contributing to impacts on sensitive species, focal 
habitats, priority ecosystems. Vegetation clearing will 
contribute to greenhouse gas emissions and climate 
change. While vegetation and habitat loss may be 
minor on a project-by-project basis, the cumulative 
loss and fragmentation of native vegetation and 
associated priority ecosystems and species habitat 
could enhance the loss or degradation of priority 
ecosystems affecting their viability and affect the 
viability of vulnerable flora and fauna populations. 
Critically endangered species, sensitive focal sites 
and priority ecosystems are particularly at risk.

The Project will involve earthworks, dredging and 
trenching for the export pipelines which could 
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increase sediment transport and sedimentation in 
freshwater or marine environments. Other potential 
projects operating in and around PRL 15, on the Purari 
River and in the Gulf of Papua are likely to generate 
similar discharges. The highly dynamic environments 
and progressive rehabilitation or natural regeneration 
of disturbed areas will reduce cumulative effects of 
sedimentation.

The primary Project transport corridor is the Purari 
River which is likely to experience a cumulative 
increase in river traffic that may further impact 
community safety and the movement of goods and 
materials along the river. Coordinating shipping 
and river movements adhering to maritime 
safety requirements and maintaining community 
stakeholder engagement will reduce the potential for 
accidents and adverse impacts on river communities.

The combined effect of large developments can 
increase access to relatively inaccessible areas, 
provide increased opportunities for hunting, fishing, 
exploitation of forest resources, and clearing of land 
for gardens and houses. Population movements 
can place pressure on existing communities (e.g., 
community cohesion, food and water supplies, 
and introduction and spread of communicable 
diseases) and public services such as health and 
education services. TEP PNG will work the relevant 
PNG Government agencies on strategies to improve 
services in the Project area.

The Project will stimulate local, regional and national 
economic activity and will increase PNG Government 
revenue. The cumulative effect of developing multiple 
projects will further enhance economic activity and 
government revenue and provide greater access to 
training and employment opportunities.   
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5.	Environmental, social and 
cultural management

The Project’s Health, Safety, Environment and Social 
Management System forms the framework for 
environmental, socioeconomic and cultural heritage 
management, monitoring and reporting. 

5.1	 Environmental and social 
management plans

A Project Construction Environmental and Social 
Management Plan (CESMP) has been developed 
to facilitate the implementation, monitoring and 
reporting of actions required to effectively manage 
Project-related impacts during the construction 
phase. The CESMP captures the management 
measures identified in the EIS. 

The CESMP encompasses the environmental and 
social management framework applicable to the 
Project and includes a compilation of aspect-specific 
environmental and social management plans. 
Figure 12 shows the structure of the CESMP and 
details the aspect-specific management plans. The 
CESMP will be updated to incorporate conditions 
of approval stipulated by the PNG Government and 
as required, as the Project progresses through the 
construction phase.

Separate environmental and social management 
plans will be developed for the operations and 
decommissioning phases of the Project.

Environmental Elements
Upstream Biodiversity Management Plan 

(Appendix 1)
Upstream Invasive Species, Pathogen and Pest 

Management Plan 
(Appendix 2)

Upstream Soil Management Plan 
(Appendix 3)

Upstream Water Management Plan 
(Appendix 4)

Upstream Air Emissions and Greenhouse Gas 
Management Plan 
(Appendix 5)

Upstream Noise and Vibration Management Plan 
(Appendix 6)

Upstream Hazardous Materials Management Plan 
(Appendix 7)

Upstream General Waste Management Plan 
(Appendix 8)

Upstream Site Restoration and Rehabilitation Plan 
(Appendix 9)

Upstream Traffic and Transport Management Plan 
(Appendix 10)

Upstream Emergency Response Plan 
(Appendix 11)
•	 Site Contingency Plans
•	 Oil Spill Contingency Plan
•	 Blow Out Contingency Plan

Social Elements
Upstream National Content Plan 

(Appendix 12)
Upstream Community Development Plan 

(Appendix 13)
Upstream Project-induced In-migration Management Plan 

(Appendix 14)
Upstream Community Health, Safety and Security 

Management Plan 
(Appendix 15)

Upstream Land Access and Livelihood Management Plan 
(Appendix 16)

Upstream Cultural Heritage Management Plan 
(Appendix 17)

Upstream Stakeholder Engagement Plan 
(Appendix 18)

Upstream Labor Management Plan 
(Appendix 19)

Upstream
Construction ESMP

Upstream
Operations ESMP

Upstream
Decommissioning ESMP

Figure 6: Papua LNG Construction Environmental and Social Management Plans
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5.2	 Monitoring, evaluation 
and reporting

Monitoring and evaluation will assess the 
effectiveness of the environmental, social and cultural 
management plans and confirm that management 
measures are being implemented and are achieving 
their intended outcomes. The monitoring methods, 
type, extent and frequency will be proportionate to 
the significance of the residual impact. Monitoring 
and verification methods include field observations, 
inspections and sampling.

Monitoring results will be evaluated to assess 
management plan performance against key 
performance indicators and objectives. The 
evaluation will also inform the need for corrective 
actions and identify potential improvement 
opportunities. Monitoring and evaluation will be 
ongoing throughout the life of the Project.

A detailed environmental and social monitoring 
plan will be developed during detailed design when 
the location of Project activities and facilities has 
been finalised, and prior to the commencement of 
construction.  The monitoring plan will be periodically 
reviewed and updated as necessary.

The Project will undertake reporting in accordance 
with TEP PNG requirements, environment permit 
conditions, and other statutory notification and 
reporting requirements. Reporting obligations will be 
relevant to the phase of the Project (i.e., construction, 
operation and decommissioning).
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