
NORTH WEST 
SHELF PROJECT

(PHASES 1 & 2)

Engineering Heritage International Marker
Award Ceremony

North West Shelf Project Visitors Centre
Burrup Road, Karratha  WA
Wednesday 2 August, 2017

Nomination of

North West Shelf Development Project

For an Engineering Heritage Australia 
Heritage Recognition Award

Gas Fields of Plenty

Prepared By Engineering Heritage Western Australia
Engineers Australia, Western Australian Division

August 2016

Engineers Australia acknowledges the assistance given by Rio Tinto Iron Ore in producing 
 this interpretation panel including the provision of photographs 

BASIC DATA     

  Goldsworthy  
Railway 

Hamersley  
Railway 

Mt Newman  
Railway 

Robe River 
Railway 

Location Mt Goldsworthy to 
Finucane Island 

Mt Tom Price to 
Dampier 

Mt Newman to  
Port Hedland 

Pannawonica to 
Cape Lambert 

First iron ore railing May 1966 June 1966 January 1969 August 1972 

Rail gauge Standard Standard Standard Standard 

Initial main track length 112km 288km 426km 168km 

Thursday Islanders laying track 1965/6  

PILBARA IRON ORE MINING 
In the early 1960s the Commonwealth Government ended an embargo on 
the export of iron ore, stimulating mining development in the Pilbara region 
and the start of a major export industry that has been of great economic 
importance to Australia. 
This was the first large scale industrial development in the region and has 
been the catalyst for the development of new towns and ports, leading to 
large increases in population and local economic activity.  
 

HEAVY HAUL RAILWAYS 
The heavy haul railways are an essential part of the development of iron 
ore production in the Pilbara. The four original railways connected four 
mines to ports at Port Hedland, Dampier and Cape Lambert. They were 
the first standard gauge, heavy haul railways in Australia, and the first ex-
tensive privately owned and operated railways. They have since expanded 
to cover many more mines and continue to be augmented.  
The Pilbara railways are considered of international significance, not only 
for their high capacity and productivity, but also for the technical research 
and innovation that have been a feature of their operation from the start.  
 

INNOVATIVE ENGINEERING  
Opening up the major iron ore mining province in Australia’s remote north-
west required action to obtain and develop expertise in heavy haul railway 
engineering and the safe and economical operation of long, heavy trains.  
The earliest projects had to overcome high temperatures, cyclonic weath-
er, remote locations, minimal existing infrastructure, lack of prior design 
and construction experience in the area, and lack of data on local condi-
tions, particularly rainfall and runoff. 
As production increased and planned ore quantities were exceeded, fail-
ures and maintenance difficulties arose. To overcome these, an intensive 
programme of engineering and operational research was implemented. 
The research was notable for its integration of laboratory studies and field 
investigations. It allowed the involvement and cooperation of track mainte-
nance personnel with research staff. The results included innovative de-
velopments in coupling systems, driver practices, train control, wheel man-
agement, track maintenance, workforce management and information sys-
tems, which contributed to major increases in railway capacity and contin-
uing cost-effectiveness. These developments were of interest in other 
countries and the first international conference on heavy haul railways was 

held in Perth in 1978 . 

CONTRIBUTORS TO THE RAILWAYS 
The development of the original heavy haul railways and their subsequent 
upgrading and expansion is a credit to the many engineers, scientists, 
technicians, tradesmen, labourers and others who contributed to the work. 
These came from the mining companies, contractors, consultants, 
manufacturers, universities and government agencies involved.  
A significant role in the original construction was played by workers from 
Thursday Island and other Torres Strait islands who were highly skilled 
and productive tracklayers. In May 1968, workers on the Mt Newman 
railway project, many of whom were islanders, broke the world tracklaying 
record. In one day they laid, anchored and spiked 4.35 miles (about 7km) 
of track, breaking the previous US record of 2.88 miles (4.6km). 
 

HAMERSLEY AND ROBE RIVER HEAVY HAUL RAILWAYS  
The first section of the Hamersley Iron railway system was built linking Mt 
Tom Price with a stockpile area and wharf at Parker Point, Dampier, a 
distance of 288 km. Central Engineering Services, the engineering arm of 
Conzinc Rio Tinto Australia, was appointed overall construction manager 
for the mine and infrastructure development. A contract for construction 
was awarded to Morrison-Knudsen-Mannix-McDonald, a US, Canadian 
and Australian joint venture.  
Construction began in September 1964 and the first ore train from Mt Tom 
Price ran in June 1966. Design criteria were set in 1962 for haulage of 8 
Mt/y expandable to 16 Mt/y. By 1975 traffic had increased to 56 Mt/y. 
Following approval for the Robe River mine development, the American 
firm Bechtel Corporation was appointed to undertake detailed overall 
planning of the mining development project. The WA consulting firm 
Halpern Glick and Lewis prepared initial plans for the railway. Morrison-
Knudsen-Mannix-Oman was awarded a construction contract for the 168 
km standard gauge railway from Eastern Deepdale mine near 
Pannawonica to the port and processing facilities at Cape Lambert.  
On 8 August 1972 the first official production ore train ran, with 75 cars 
hauled by two Alco M-636 locomotives built under licence by A E Goodwin 
Ltd of Sydney. 
The original Hamersley and Robe River railways are now part of the 
expanded network operated by Rio Tinto.  

First ore train from Pannawonica, 1972  
In line with an ancient mining tradition the 
first car travelled with a tree planted in the 
ore. This is said to signify the gladness of 

miners at the opening of a new mine.  

First train to leave Tom Price, 1966  

An Engineering Heritage International Marker was  
awarded to  the Hamersley and Robe River 

Railways as inaugural components of the Pilbara 
Heavy Haul Railways on 22 August, 2016 For more details of this and other engineering heritage awards, go to 

www.engineeringheritage.com.au 



PROGRAM
Brian Haggerty
Vice President Innovation Capability, Woodside

Acknowledgement of Traditional Ownership of Land, formal 
welcome, recognition of distinguished guests and apologies.

James Westcott
President of Engineers Australia Western Australian Division

Engineers Australia Engineering Heritage Recognition Program 
and award of the Engineering Heritage International Marker.

Mr Kevin Michel MLA
Member for Pilbara

Significance of the North West Shelf Project to the community of 
Western Australia.

Unveiling of Engineering Heritage Australia Interpretation Panel

Brad Russell-Lane
CEO North West Shelf

Acceptance of Engineering Heritage International Marker.

Brian Haggerty
Vice President Innovation Capability, Woodside

Closing remarks.

The Ceremony will be followed by a morning tea served in the  
North West Shelf Project Visitors Centre



NORTH WEST SHELF PROJECT 
(PHASES 1 & 2)
History
The North Rankin, Goodwyn and Angel gas fields were discovered 
in 1971 and 1972.  These gas fields are located 130 kilometres 
north-west of Dampier in 125 metre water depth.  The technical 
and engineering challenges facing development of these remote 
gas fields were significantly greater than anything faced by earlier 
offshore developments in Australia.  Only the creation of a new 
Australian Liquefied Natural Gas (LNG) export industry could make the 
development of these large gas fields economically viable. 

Phase 1 of the North West Shelf (NWS) Project was constructed 
between 1980 and 1984.  This phase included the North Rankin A 
offshore drilling and production platform, a large one metre diameter 
submarine pipeline from the platform to the Burrup Peninsula, the King 
Bay Support Facility, the Karratha Gas Plant and facilities for export of 
residual condensate.  In parallel with Phase 1, the Western Australian 
Government constructed the 1,530 kilometre long Dampier to Bunbury 
Natural Gas Pipeline.  Phase 2, constructed between 1985 and 1989, 
included two LNG processing trains, storage tanks, export wharf 
facilities and six LNG tankers. 

With Phase 1 and 2 investments of $7.1 billion and a total investment 
of more than $34 billion since the late 1970s, the NWS Project is one 
of the largest resource development projects in Australian history.  
At the time of construction, it was the largest engineering project 
underway worldwide in the oil and gas industry.  Including additional 
phases, current capacity of the NWS Project is 46,000 tonnes per day 
of LNG for export, 12,600 tonnes per day of gas for Western Australia 
and 10,000 tonnes per day of condensate.  Present day capacity is 
now four times larger compared to Phase 2 capacity in 1989.



ACHIEVEMENTS
 Significant achievements during Phases 1 and 2 include: 

• development of new information for the Pilbara and offshore region 
on meteorology, cyclones, ocean currents, seabed foundation 
materials and topography; 

• planning, design and construction of the largest capacity offshore 
gas and condensate platform in the world at that time; 

• introducing a step change for LNG plant design from seawater-
cooled to air-cooled facilities and from steam turbines to gas 
turbines; 

• overcoming foundation problems associated with the carbonate 
sediments encountered on the North West Shelf and sharing this 
experience with industry; 

• development of new design criteria and operational procedures for 
the transfer of both liquids and gas through the single submarine 
pipeline from North Rankin A platform; 

• demonstration of a new standard for Australia in the management of 
safety and quality throughout all stages of the NWS Project; 

• establishment of long-term domestic gas supply and LNG export 
contracts; and

• cementing the NWS Project’s reputation as a reliable provider of 
domestic gas and exporter.



PROJECT DATA
Project name North West Shelf Project (NWS Project) – Phases 1 and 2

Owners Domestic Gas Project – Phase 1
North West Shelf Gas Pty Ltd (“NWSGPL”) oversees the 
domestic gas marketing activities of the project.

NWS LNG Project – Phase 2
• The six participants in the NWS Project are:

• BHP Billiton Petroleum (North West Shelf) Pty Ltd

• BP Developments Australia Pty Ltd

• Chevron Australia Pty Ltd

• Japan Australia LNG (MIMI) Pty Ltd

• Shell Australia Pty Ltd

• Woodside Energy Pty Ltd (Woodside)

CNOOC is also a participant in the NWS Project but does 
not have an interest in its asset infrastructure.

Woodside is the project operator of both ventures on behalf 
of the other participants.

Current use 1. Export of up to 16.9 Mtpa (46,000 tonnes per day) of 
LNG predominantly to Asia.

2. Supply of pipeline specification natural gas into the Dampier 
to Bunbury Natural Gas Pipeline to the south-west of 
Western Australia at a rate of up to 12,600 tonnes per day.

3. Export of condensate at the rate of up to 10,000 tonnes 
per day.

4. Export of LPG at an average rate of 1,500 tonnes per day.

Designer Various. Managed by Woodside with technical advice from 
Royal Dutch Shell.

Builder Many thousands of people contributed to the development 
of the NWS Project. There were hundreds of contractors 
and suppliers and a list of contracts valued at $20 million 
and over is available in Woodside’s publication titled 
‘Beyond the Flame’, page 134.



Year started 1971 – Offshore hydrocarbon discovery at North Rankin
1978/9/80 – Preliminary engineering – Phase 1 works
1980/84 – Detailed engineering and construction – Phase 1
1985/89 – Detailed engineering and construction – Phase 2

Year 
completed

Phase 1 – 1984
Phase 2 – 1989
Phase 3 – 1993
Phase 4 – 1999
Phase 5 – 2008

Physical 
description

Phase 1 – Domestic gas
• Initial offshore production platform (“NRA”) located over 

the North Rankin Field.

• Pipeline from NRA to shore near Withnell Bay in Mermaid 
Sound.

• Onshore production facilities to provide pipeline 
specification gas for the Western Australian market.

• Condensate storage and export facilities.

• Offshore supply base and tug pens at King Bay and an 
adjacent materials offloading facility to support onshore 
construction together with general cargo and fuel imports.

• Housing and other facilities in Karratha for Woodside 
personnel during the construction and operations phases.

Phase 2 – LNG export

• Two LNG production trains for LNG export at the 
Karratha Gas Plant.

• Storage and export facilities for LNG.

• Six LNG carriers.
Modifications 
and dates

1992 Modification of LNG trains 1 and 2 to improve 
production rates to 2.5 Mt per year each (aggregate 
total 5 Mtpa).

1993 Addition of a 3rd LNG production train at a rate of 
2.5 Mt per year (7.5 Mtpa).

1995 Addition of a 2nd offshore production facility over 
the Goodwyn Field (GWA).

1995 Installation of Cossack Pioneer FPSO over Wanaea-
Cossack fields with oil production of 6 kt per day.



Modifications 
and dates

1996 Addition of a LPG plant, storage and export facilities 
at Withnell Bay. 

2004 Addition of a 4th LNG production train at a rate of  
4.4 Mt per year (11.9 Mtpa).

2004 Installation of second parallel pipeline from NRA to 
Withnell Bay.

2008 Addition of a 5th LNG production train at a rate of  
4.4 Mt per year (16.3 Mtpa).

2009 Installation of 3rd platform at Angel location and 
pipeline to NRA.

2011 Replacement of Cossack Pioneer FPSO with Okha 
FPSO with heavy gas pipeline to NRA.

2013 Completion of the North Rankin Redevelopment 
Project including installation of NRB platform 
adjacent to and bridge- connected to NRA.

2015 First production from the Greater Western Flank 
Phase 1 Project.

Engineering 
Excellence 
awards

1990 The North Rankin A Platform Foundations Project 
was awarded the inaugural Sir William Hudson 
Award for the best engineering project in Australia.

1992 The Trunkline Remedial Stabilisation Project was 
awarded a WA engineering excellence award.

1993 The Remote Offshore Warning System was awarded 
a WA engineering excellence award and the 
Pipeline Emergency Isolation System was highly 
commended.

1994 Both the Goodwyn A platform remedial works and 
the North Rankin reliability upgrade were awarded 
WA engineering excellence awards.

2015 The North Rankin Redevelopment Project was 
awarded a WA engineering excellence award.




