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Sydney Light Rail Environment 

 

Some history 

 

Sydney was founded in 1788. A first fleet of 11 ships arrived in Australia from England, on 13 
May 1787. 759 convicts, sailors and marines to guard the prisoners carrying with them seeds, 
farm implements, livestock such as cattle, sheep, pigs, goats, horses and chickens and 2 years 
supply of food.  

Sydney was named after Thomas Townshend - Lord Sydney (1733-1800). A second fleet 
arrived in Australia in 1790 and a third fleet came in 1791. At first, the settlers in Sydney lived 
in simple wooden huts but later convicts made bricks for houses. The first church in Sydney 
opened in 1793. 

Furthermore discipline in Australia was savage. Minor offences were punished by flogging. 
More serious offences were punished by hanging.  

The oldest surviving building in Sydney is Cadman's Cottage, which was built in 1815-16 as a 
coxswains barracks.  

Meanwhile the first Australian newspaper was published in 1803. It was called the Sydney 
Gazette and New South Wales Advertiser. However soon after the first fleet arrived 
intermittent conflict with the Indigenous Australians began. With their superior weapons, the 
Europeans were bound to prevail and dispossess the indigenous people. However, their 
greatest ally was disease. The local indigenous population was devastated by smallpox. 

Furthermore in 1806 William Bligh was made governor of Australia. Bligh is famous for 
provoking the mutiny on The Bounty. After arriving in Australia Bligh managed, typically to 
alienate the settlers. At that time rum was used as a currency. Bligh tried to stop this but a 
group of officers overthrew him declaring he was unfit to rule. They imprisoned Bligh and he 
eventually agreed to leave Australia. 

Nevertheless the colony in Australia developed rapidly especially after a pass was found 
through the Blue Mountains in 1813. Meanwhile, Sydney grew rapidly. The first theater in 
Sydney was built in 1794 and in 1804 a stone bridge was built over the Tank Stream. It was 
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the first stone bridge in Australia. The first post office in Australia opened on Lower George 
Street in 1809. 

Lachlan Macquarie was governor of New South Wales from 1810-1822. So far Sydney had 
grown in a haphazard way. Macquarie was determined to bring order. So he built the first 
paved roads and also erected many public buildings in Sydney. He was helped by the architect 
Francis Greenway (1777-1824). Some of the earliest settlers were made to work on vegetable 
gardens. However, the venture was not a success and in 1816 the land was turned into the 
Botanic Garden. 

Hyde Park Barracks was built in Sydney in 1819. Originally it was accommodation for convicts. 
Today it is a museum. The Australian Museum was founded in 1827. The oldest existing church 
in Sydney is St James, which was built in 1824. 

Meanwhile the first free settlers arrived in Australia in 1793. One of them was called John 
Palmer. He was granted some land and he built a house on it called Woolloomooloo. It gave 
its name to an area of Sydney. 

The first bank in Australia, the Bank of New South Wales opened in Sydney in 1817. From 1830 
hackney carriages ran in the streets of Sydney and the first Australian gin was distilled in 
Sydney in 1834 by Robert Cooper. From 1841 the streets of Sydney were lit by gas. Meanwhile, 
the Sydney Herald began publication in 1831. At first, it was a weekly newspaper but in 1840 
it became daily. In 1842 it became the Sydney Morning Herald. 

19th Century Sydney 

Sydney grew at a phenomenal rate through the 19th century even though transportation to 
New South Wales ended in 1840. By 1861 the population of Sydney was 56,000 and it was a 
flourishing town. By 1881 the population of Sydney had grown to an amazing 221,000. 

In 1842 Sydney was incorporated (given a corporation and mayor). Sydney University was 
founded in 1850. Then in 1855-57 Fort Denison was built to protect Sydney. It was named 
after Sir William Denison (1804-1871) who was governor of New South Wales from 1855 to 
1861. 

As Sydney exploded in size many new buildings were erected. Government House was built in 
1845. Sydney Observatory was built in 1858. St Mary's RC Cathedral was built on the site of a 
previous church, which burned down in 1865. Centennial Park was laid out in 1888. Sydney 
Town Hall was built in 1869-1889. The Queen Victoria Building was erected in 1898. 

Meanwhile in 1855 a railway was built from Sydney to Parramatta and in 1861 horse drawn 
trams began running through the streets of Sydney. In the 1880s they were replaced by steam 
trams and at the beginning of the 20th century by electric trams. However, the tram system 
began closing in the 1950s and the last tram ran in Sydney in 1961. Meanwhile, Sydney airport 
was founded in 1920. In 1926 the first part of an underground railway opened in Sydney. 

However Sydney suffered an epidemic of measles in 1867. There was also an epidemic of 
smallpox in 1881. 
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20th Century Sydney 

During the 20th century, Sydney continued its rapid growth. By 1900 Sydney had a population 
of 481,000. By 1921 it had reached 981,000 and by 1950 it was almost 1.7 million. By 1975 
Sydney had a population of nearly 3 million. 

The task of building Sydney Harbour Bridge began on 28 July 1923. By 1930 the arch was in 
place. Sydney Harbour Bridge opened on 19 March 1932. The new Bridge was 3,770 feet long. 
The span of the main bridge was 1,650 feet. The clearance for vessels passing underneath was 
170 feet.  

In the late 20th century the number of manufacturing jobs in Sydney declined. However the 
service sector boomed and today Sydney is Australia's main commercial and financial center. 
Sydney is also an important port (although most of the cargo goes through Port Botany). 

Today Sydney is, of course, a major tourist destination. Many new museums opened in the 
late 20th century. Sydney Tram Museum was founded in 1950. It moved to its present site in 
1988. The Powerhouse Museum opened in 1988. Sydney Jewish Museum opened in 1992. 

Sydney Opera House was opened on 20 October 1973 by Queen Elizabeth II. In 1988 a mural 
called Possum Dreaming was added to the theatre by Michael Nelson Tjakamarra. In 2007 
UNESCO made Sydney Opera House a World Heritage Site. Today the Opera House is probably 
the most famous landmark in Sydney. 

From 1988 the Darling Harbour district was redeveloped and is now known for its shops, 
restaurants and entertainment. Sydney Harbour Tunnel was built in 1992.  

Other famous buildings in Sydney include the MLC Centre, built in 1977. Another landmark, 
the Sydney Tower was built in 1981. Star City Casino Complex opened in 1997. Meanwhile The 
Strand, the Victorian shopping arcade partly burned down on 25 May 1976. However, it was 
rebuilt and restored to its original condition. 

21st Century Sydney 

In the 21st century Sydney continued to flourish. Aurora Place was built in 2001. The Olympic 
Games were held in Sydney in 2000 and Ian Thorpe Aquatic Centre opened in 2007. 
Meanwhile The Rocks Discovery Museum opened in 2005. 

Today Sydney is a multicultural city with many immigrants both from Europe and Asia. It is 
easily the largest city in Australia. Today the population of Sydney is 4.6 million. 

 
The CBD and South East Light Rail is a new light rail network for Sydney, currently under 
construction. The 12 km route will feature around 20 stops, extending from Circular Quay 
along George Street to Central Station, through Surry Hills to Moore Park, then to Kensington 
and Kingsford via Anzac Parade and Randwick via Alison Road and High Street. The project 
also includes stabling/maintenance facilities, interchanges with heavy rail, bus and ferry 
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services, integration with the existing light rail system, and public domain improvements.  
Construction will be completed and services will start running in 2019.  
 
 The proposed new light rail service would include :  
 
 - A total of 20 light rail stops ;  
 - A pedestrian zone along part of George Street, Sydney, between Hunter and 
Bathurst Streets ;  
 - Approximately 12 substations to provide power for the light rail vehicles ;  
 - A stabling facility at Randwick ; and  

 - A maintenance facility in Lilyfield.  
 

 
Source http://sydney.site-touristique.com/harbour-bridge.html  

Sydney Harbour bridge and Opera House 
 
Natural Environment 
 
 
  The weather 
  Temperatures 
 
The climate of the Sydney/Central Coast region is warm temperate, with rainfall fairly evenly 
spread throughout the year for an annual average slightly less than 950 mm. Rainfall 
distribution ranges from more than 1200 mm/year near the coast to less than 800 mm/year 
in the west of the region. Rainfall events are greatest in summer and autumn with a higher 
proportion of winter rainfall on the coast than over the inland. Runoff is highest in autumn 
and winter and lowest in spring. 
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The climate is humid subtropical, shifting from mild and cool in winter to warm and hot in the 
summer, with no extreme seasonal differences as the weather is moderated by  

 
Source : https://www.google.com/maps/@-33.9030414,151.1431546,12z?hl=en 
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Source : http://data.sydneylightrail.transport.nsw.gov.au/s3fs-
public/SLR_0014_CSELR%20CONSTRUCT%20ZONE%20MAP%20H_1600X950_16SEP16_V021.pdf?k3QdUa4ROWYuvcmoG6
3yHROv8vAWEXZl 
proximity to the ocean. More contrasting temperatures are recorded in the inland western 
suburbs. Rainfall is spread evenly throughout the year, though it is generally highest between 
February and June.  
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Source : https://www.transport.nsw.gov.au/sites/default/files/b2b/publications/sydneys-light-rail-
future.pdf 

 
Proposed Route and connection with existing light rail 
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Source: NSW Government “A plan for growing Sydney: a strong global city, a great place to live”, december 2014, 146p. 

Sydney has 103.9 clear days annually, with the monthly percentage possible sunshine ranging 
from 53% in January to 72% in August. Sydney receives around 30 thunderstorms per year. 

Sydney would usually get dry heat, especially when temperatures soar over 30 °C (86 °F). In 
some days, low pressure troughs would increase humidity and southerly busters would 
decrease temperatures later in the day. In late autumn and winter, east coast lows can bring 
large amounts of rainfall. The El Niño Southern Oscillation plays an important role in 
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determining Sydney's weather patterns : drought and bushfire on the one hand, and storms 
and flooding on the other. Sydney is prone to heat waves and drought, which have become 
more common in recent years. 

Summer in Sydney tends to vary, but it is generally warm to hot. The western suburbs are 
significantly hotter than the Sydney CBD by 2–5 °C (4–9 °F). In extreme occasions, the coast 
would have a temperature of 25 °C (77 °F) with a sea breeze, while a suburb 30 km (19 mi) 
inland bakes in 36 °C (97 °F) heat. At times, sea breezes do eventually reach the inland suburbs 
later in the day and would moderate the temperatures. Temperatures tend to be stable in late 
summer where they rarely go below 21 °C (70 °F) or over 40 °C (104 °F), unlike late spring and 
early summer where such extremities would occur. 

 

 

Source : https://en.wikipedia.org/wiki/Climate_of_Sydney 
 

In the Sydney central business district, an average of 15 days a year have temperatures of 
more than 30 °C (86 °F) and 3 days with temperatures over 35 °C (95 °F).  

In late spring and summer, Sydney can sometimes get northwesterly winds from the Outback, 
which are dry and hot, making the temperatures soar above 38 °C (100 °F), with the relative 
humidity as low as 15%.  

The highest recorded maximum temperature at Observatory Hill was 45.8 °C (114.4 °F) on 18 
January 2013 during a prolonged heat wave across Australia from early December 2012 to late 
January 2013. The highest recorded minimum at Observatory Hill is 27.6 °C (81.7 °F), 
registered on 6 February 2011. 
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Temperatures in autumn are usually consistent and stable, lacking any extremes that tend to 
be experienced in spring and summer. The average relative humidity in autumn ranges from 
72% to 80% in the Sydney region, the highest in the year. The lowest maximum temperature 
in autumn is 11.3 °C (52.3 °F), recorded in 24 May 1904. 

Source : http://www.meteorology.com.au/local-climate-history/nsw/sydney 

Mean rainfall and temperature 
 
The transportation system must be designed by integrating all the meteorological conditions 
specific to the study area. This includes: 
 
 
 - Average temperature interval on the coldest month (June): 2.1 ° C. 
 -  Mean temperature interval on the hottest month (January): 26.5°C. 
 - Average annual rainfall (cumulative): 1222.7 mm/year. 
 - Average rainy days: 134.7/year. 
 - Average relative humidity: 56%. 
 

Precipitations 

Rainfall is fairly evenly spread through the year with moderate to low variability. Precipitation 
is slightly higher during the first half of the year when easterly winds dominate (February–
June), and lower in the second half (mainly July–September). Due to the unpredictability of 
rain, the wettest and driest months would change in a yearly basis. Within the city and 
surrounds, rainfall varies, from around 700 mm (27.56 in) at Badgerys Creek (in the West) to 
1,400 mm (55.12 in) at Turramurra (the northeast). 

The city is not affected by cyclones, although remnants of ex-cyclones do affect the city. The 
city is prone to severe hail storms, such as the 1947 Sydney hailstorm, wind storms, and flash 
flooding from rain caused either by East Coast Lows (during autumn-winter periods) and ex-
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tropical cyclone remnants (during summer periods). East Coast Lows are low pressure 
depressions that can bring significant damage by heavy rain, cyclonic winds and huge swells. 
Scientists have predicted that rainfall will become more unpredictable and temperatures will 
be on the rise. 

 Tsunamis 
 
Tsunamis occur regularly around the Australian coastline. The 1960 Chile Tsunami, which 
would appear from studies to be the largest affecting NSW since 1867, resulted in water levels 
oscillating through the range of 0.84 m at Fort Denison and induced strong currents in Sydney 
Harbour and nearby ports and bays causing some damage to boats and the shoreline. 
 
 Flooding events 
 
Extreme rainfall events can cause damage and disruption in exceptionally short periods of 
time. 
On 8 March 2012, Sydney experienced the wettest March day in over 25 years. A single major 
storm event caused severe flash flooding, with nearly 110mm measured at Observatory Hill 
over the course of the day. 
Public transport was severely affected ; some rail lines and train stations were closed due to 
flooding and delays occurred on seven of the 16 rail lines (SMH, 2012). 
Bus routes were affected by road closures, ferries were cancelled, and there were flight delays 
and diversions. 
 

 
Source : Climate commission, « The critical decade : New South Wales climate impacts and opportunities », 28 p. 
Extreme rainfall in Sydney on 8 March 2012 affected roads, public transport, power and had significant costs. 
 
 Local flooding history 
 
Since 1910, the City of Sydney's local area has experienced 35 floods classified as serious, 
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severe or minor. In 13 cases, high rainfall resulted in localised flooding. During this period 4 
floods were classified extreme : November 1984, March 1975, January 1973, August 1971. 

Floods could occur at any time and in the future could be bigger than any previously recorded 
event. 

 Notable events of great Sydney flood occurred : 

 - on 6 August 1986 (unusual in that month) and dumped a record 327.6 mm (12.90 in) 
on the city in 24 hours 

 - the 1999 hailstorm : the storm produced hailstones of up to 9 cm (3.5 in) in diameter 
and resulted in insurance losses in less than five hours. 

 - in February 2010, Sydney received some of the highest rainfalls in 25 years with 
65 mm (2.6 in) of rain falling in one night at Observatory Hill.  

 - 2010 was an overly wet year with the cloudiest October and the third cloudiest July 
on record.  

 - in 2011, Sydney recorded its wettest July since 1950. The CBD recorded 244 mm 
(9.61 in) of rain that month. 2011 was also the wettest year since records began in 1858. 

 - on 14 October 2014, a rainstorm described as a "once-in-a-decade event" hit the 
Sydney region. Parts of Sydney received the heaviest amount of rain in a span of hours in 
decades. 94 mm (3.70 in) of rain fell in Strathfield in just over three hours.  

 - On 20 April 2015, Sydney recorded 119.4 mm (4.70 in) of rainfall, the most in any day 
since February 2002. Winds were "cyclonic" in nature, reaching 135 km/h (84 mph). The 
maximum temperature was only 15.4 °C (60 °F), making it the coldest April day since 1983, 
according to BOM. 

  Flooding 
  
The Environment Impact Statement EIS refers to existing flood studies and notes that flooding 
occurs in several locations within the south eastern sections of the CSELR1 alignment, including 
the proposed Randwick stabling area. Where the CSELR intersects existing overland flow paths 
there is potential for stormwater to pond along the alignment and affect operations. Typical 
maximum depth of water for light rail operation at full speed is 15mm, with reduced speed 
operations possible at depths of 50 to 100mm.  
 
Limited detail is included in the EIS about the impact of the CSELR on flooding in Randwick 
City. For flood affected locations it notes the CSELR is designed in accordance with the NSW 
Floodplain Development Manual, and considers a range of mitigation measures to ensure 
there is no increase in flood levels as a result of the CSELR.  

                                                
1 CSELR : the CBD and South East Light Rail Project 
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Inner, eastern, and northern areas of Sydney are subject to flashflooding from urban storm-
water drainage overflow and urban creeks. 
The main disruption is to transport. Older parts of the city are worst affected for two reasons 
: natural drainage systems have long since vanished underground ; continued development 
has overtaxed the artificial surface drainage that replaced them. 

 

Source : https://www.parliament.nsw.gov.au/lcdocs/submissions/61009/0039%20Transport%20for%20NSW%20-
%206.2.pdf 

CBD and South East Light Rail Precincts 
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 The wind 
 
High winds in the Sydney / Central Coast region are associated with a number of climatic 
systems including East Coast Lows ECLs, severe thunderstorms, ex-tropical cyclones, and 
frontal system. 
 
Historically ECLs are a dominant source of high winds for the region with an average of 10 
systems per year, of which 3–5 produce severe coastal impacts with gale force winds. They 
generally occur from autumn through to spring, and are most frequent in winter.  

Averaging at 13.8 km/h (8.6 mph), November is the windiest month, whilst March is the 
calmest at 11.3 km/h (7.0 mph). The prevailing wind annually is northeasterly. In the warm 
months, only 40% of the time Sydney would get wind directions from the northwest or 
southwest, which are the dry winds flown from the heated interior of Australia. 

- in November 2013, a tornado hit Hornsby, a suburb in the Upper North Shore. The tornado's 
path was 2 km (1.2 mi) long and 50 m (160 ft) wide. The tornado blew off roofs and toppled 
large trees. The winds in the tornado reached 140 kilometres per hour (87 mph). 

- On 14 October 2014 The winds were cyclonic in nature, with Sydney Airport having over 
107 km/h (66 mph) gusts, reaching category 1 strength. This event happened due to the 
formation of an east coast low, which ignited several other low pressure systems. 
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Wind direction probabilities for selected atmospheric stability conditions 

 
Nota : Atmospheric conditions : Atmospheric Pressure : 101.325 kPa. Air Surface Temperature : 20°C Atmospheric 

Humidity : 70%. Surface Roughness Factor : 0.5 
 

Source : Scott Lister,« Dangerous Goods Transport QRA, Denison Street, Hillsdale », Quantitative Risk Assessment around the 
Botany Industrial Park BIP, issue 3 12th February, 2015. 

Drought 
 
The Sydney Harbour Bridge shrouded in dust in September 2009. 

In 2011, Sydney had the driest February in 30 years with only 18 mm (0.71 in) of rain falling, 
which is well below than the average 118 mm (4.6 in). Some of the western suburbs recorded 
the lowest total February rainfall on record. In September 2013, the combination of dry 
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weather, warm temperatures and strong winds brought early-season bushfires. Major 
bushfires impacted western Sydney and the Blue Mountains, resulting in some evacuations, 
closed roads, and destroyed homes. 

The summer of 2013-14 was the driest in 72 years. The precipitation of December 2013 and 
January 2014, inclusively, only added up to 48.4 mm (1.91 in), which is only a quarter of a 
typical amount for December and January. Observatory Hill only received 17 mm (0.67 in) of 
rain in January. 

 Fires 

Sydney is indeed fortunate that the army and navy appropriated so much foreshore land in 
the 19th century and that they have resisted the temptation to build on it. 
 Today, the city retains much natural bushland around the harbour and in close proximity to 
the city centre. Other types of national park are located near the central area and on the 
northern and southern boundaries of the metropolitan district. These fulfil recreational and 
aesthetic purposes and provide habitat for indigenous species. They also increase the 
potential for bushfires, and offer refuge for the feral fauna and flora that are making inroads 
on native species and reducing natural biodiversity. 
Sydney is not affected by many conventional rapid-onset hazards. It does not suffer from 
winter storms and freezing temperatures or from hurricanes. 
Extreme heat occurs, but is rare.  

Many areas of the city bordering bushland have experienced bushfires, notably in 1994 and 
2001–02 ,  these tend to occur during the spring and summer. Heatwaves, which are regularly 
occurring in recent years, would usually lead to water restrictions and a high risk of bushfires, 
which sometimes bring a smoky haze to the city. Smog is noticeable in hot days, even without 
bushfires. 

Bushfires are by far the most spectacular hazard in Sydney. These routinely affect areas on 
the outskirts of Sydney, and occasionally occur around Lane Cove National Park in the inner 
city. They have increased in number and impact as low-density suburbs spread into bush-
filled areas that are particularly fire prone because of their broken topography. 
 
Thunderstorms 

Lightning is an abrupt electric discharge from cloud to cloud or from cloud to earth 
accompanied by the emission of light or it is a flash of light that accompanies an electric 
discharge in the atmosphere, which can scintillate for a second or more. 

In coastal southeastern Australia, especially in densely populated areas like Sydney, hail and 
windstorms pose a significant threat. In New South Wales (NSW) these two natural hazards 
account for half of all severe weather events with the remainder ascribed to tornadoes, flash 
floods and very heavy rain. 
 
Thunderstorm-related strong winds peak in January. November is the peak month for ‘large’ 
(2 to 4.9 cm in diameter) and ‘giant’ (≥5 cm in diameter) hail in NSW. The season for large and 
giant hail lasts from September to March in NSW.  
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The Australian Bureau of Meteorology (BoM) severe thunderstorm database contains only 
events with hailstone diameters ≥2 cm. This follows from their definition of ‘severe’as those 
being associated with one or more of the following weather phenomena : a tornado ; wind 
gust of at least 90 km/h measured 10 m above the surface ; hailstones of ≥2 cm diameter at 
the surface ; heavy rain and flash flooding (hourly rainfall rate ≥10 year recurrence rate).  
 
On average, 10 hailstorms per year were recorded in the Sydney area in the last 50 years.  
In rural NSW the season lasts from October to March with peak activity occurring in December. 
The majority of hailstorms occur during the afternoon (3pm to 7pm) with hailstorms in 
metropolitan Sydney beginning approximately 1 h earlier and peaking between 4pm and 5pm. 
An investigation of the maximum hailstone size per storm, which is used as a measure of the 
hailstorm magnitude, revealed an average maximum hailstone size diameter in the range from 
3.8 to 4.0 cm.  
 

 
 
Source : http://www.9news.com.au/wild-weather/2015/12/09/20/30/severe-thunderstorm-warn 
 
Snowfall 

Snow was last reported in the Sydney area in 1836. The Sydney Herald reported on the same 
incident, saying, "for the first time in the memory of the oldest inhabitants, snow fell in Sydney 
on the morning of Tuesday last. 27 June 1836, about 7 o'clock in the morning, a drifting fall 
covered the streets nearly one inch in depth." A July 2008 fall of graupel, or soft hail, mistaken 
by many for snow, has raised the possibility that the 1836 event was not snow. 

 Dust storm 

In September 2009 Sydney (and New South Wales, generally) was affected by one of the 
largest and most significant dust storms in the last 100 years. Land management practices and 
climate change mean that such events will become more frequent and intense in the future. 
The 2009 Sydney dust storm brought transport systems to a halt, resulted in massive business 
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interruption and caused a spike in admissions to hospitals associated with respiratory 
difficulties. Oddly, despite the massive effects of this dust storm, the impacts have not been 
well quantified – a significant oversight when attempting to prepare communities for similar 
events in the future. Air pollution for Sydney reached record levels. In the final analysis, dust 
storms are caused by a complex set of factors that may include global warming as well as 
drought and land degradation caused by overstocking and over-cropping. Australia is the 
world’s driest continent, much of it is desert and most of its soils are shallow and infertile. 
Many areas have been seriously compromised by overuse, creating problems such as land 
salination and river pollution. 

Earthquakes, and seismic risks 
 
Despite general stability, southeast Australia is one of three moderately seismically active 
areas on the continent. There have been two earthquakes greater than 5.5 on the Richter 
scale within 120 km of Sydney in the last 30 years. One, the Newcastle earthquake of 1989 
caused extensive damage and loss of life, partly because this city is built on deep Tertiary and 
Quaternary sediments at the mouth of a large river. By contrast, most of central and western 
Sydney is built on hard sandstone : however, much of the eastern suburbs is built on 
unconsolidated aeolian and fluvial sediments. The Botany Bay Basin, which includes part of 
the east Sydney area, has a high concentration of petro-chemical works and large civil 
engineering structures. So although Sydney as a whole is not in a high seismic risk area, the 
concentration of industrial infrastructure on the Botany Bay sediments means that even a 
relatively small earthquake (magnitude 6.5 on the Richter scale) has been calculated to be 
potentially catastrophic for the Australian economy. 

Sydney’s tectonic stability, and lack of volcanism, is taken for granted. However, even passive 
continental margins are subject to some seismic risk, with a 5.5 Richter scale quake predicted 
every 40 years for the Sydney area. There may also be some risk from far-off volcanic events, 
such as tsunami-generating undersea eruptions. Coastal subsidence has been measured, but 
it is at too slow a rate to be of practical concern. Certain models of hydroisostatic rebound 
have predicted a marked tectonic adjustment for the south-east Australian coast associated 
with the sea-level change of the Holocene, but other evidence suggests that this will not be 
significant. There are no faults in the immediate Sydney area, but at the foot of the Blue 
Mountains lies the 28 km long Kurrajong Fault Complex 50 km to the west is possibly active. 
This has been the subject of quite a bit of research as it could produce large earthquakes of 
magnitude 7 or greater. The likelihood of a large earthquake on this fault is highly uncertain, 
though it is probably smaller than 1 in 100,000 per year. 

Sydney is located in a moderate earthquake hazard zone for the Australian continent. A peak 
ground acceleration of 0.05g has an annual exceedance probability of 1 in 500. Earthquake 
shaking can be much worse in soft, sandy or watery soils – indeed it’s on these soils that 
damage is often most severe. The amplification of ground acceleration can be up to a factor 
of three. Although most of Sydney sits on relatively firm ground there are many areas on softer 
soils. The most important of these is Botany Basin, which extends north from Botany Bay 
almost as far as the Sydney CBD. The Botany Basin is a low-lying swampy area with a water 
table close to the surface. There are other smaller areas of unconsolidated sediments and fill, 
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particularly along the foreshore of Sydney Harbour. These areas are likely to experience 
greater ground shaking in an earthquake than older areas which sit on consolidated rock. 

 

Source : https://casuscalamitas.com/tag/sydney-airport/ 

Nota : Site classes for parts of Sydney (values D, DE and E show weaker soils and thus greater amplification of earthquake 
shaking). 

The Earthquake Threat to Sydney 

The 1989 Newcastle earthquake was significant proof of the general hazard in the region, 
even, when taking a look at the probabilistic map, being just on the corner of the seismically 
dominant regions. Sydney itself may face a similar event as like Newcastle in the future. Thus 
the average ground shaking for 500 year exceedance is estimated to be about 0.07 g. The 
Newcastle region was hit several times in history by strong earthquakes with magnitudes 
larger than 5, but the recorded microseismic activity is low and thus the probabilistic map does 
not pick up the Newcastle seismicity very well (again indicated future studies being required). 
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 Tsunamis 
 
Australia is at risk from tsunamis but due to its geographic proximity to different seismic 
source regions, the tsunami hazard around Australia varies significantly. 
 
The South Sydney case study area includes Botany Bay, Bate Bay and Port Hacking estuary, 
falling within the Local Government Areas (LGAs) of Botany Bay, Rockdale and part of the 
Sutherland Shire. This location was selected for its high socio-economic significance as it 
includes the Sydney Airport and a major commercial harbour, Port Botany. Further, the 
Australia Department of Climate Change national risk assessment describes the area as being 
highly vulnerable to sea level rise and marine hazards. 
Botany Bay is a semi-enclosed oceanic embayment that opens to the Tasman Sea through a 
1.1km-wide, southeast-facing entrance bound by bedrock cliffs. Elsewhere the bay is fringed 
by low-lying sandy environments, and has undergone extensive anthropogenic modifications 
over the last 150 years. Most of the shoreline within the bay is highly urbanised and protected 
by beach nourishment, seawalls and groins. The northern part of the bay has seen the 
development Sydney Airport and Port Botany. 

A tsunami off the NSW coast would require the evacuation of Sydney’s airport, some parts of 
the CBD, much of the harbourside and some suburbs in the inner west, South and Northern 
beaches, new mapping reveals. 

NSW Minister for Emergency Services David Elliot has released the maps, showing areas that 
would have to evacuated if there was a “land threat” tsunami. He emphasised that the 
mapping shows the land to be evacuated, not the area that would be inundated. 

In the Sydney CBD, Barangaroo, Darling Harbour, Chinatown, and Woolloomooloo would be 
subject to evacuation as well as the area around Circular Quay back to Bridge Street. 

As well, near-city suburbs such as parts of Pyrmont, Ultimo and Glebe would be affected. 

In the east, low-lying areas of Rushcutters Bay, Double Bay and Rose Bay would also be 
evacuated. 

Surprisingly, some of Sydney’s famous beaches would be less affected. The mapping shows 
that while Bondi and beaches such as Coogee and Bronte would be affected in minor ways, 
the area behind Maroubra Beach would have to evacuated. 

Northern beaches would be subject to more inundation, with large parts of Manly, including 
the Manly Corso, flooded or at least subject to evacuation, effectively isolating North Head. 

But the largest land area in Sydney subject to evacuation would be around Botany Bay, with 
Sydney airport, larges parts of Alexandria, Brighton Le Sands and Dolls Point affected. 
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 Source: www.tsunamisafe.com.au 

 
NSW SES Tsunami Evacuation Areas 

 
NSW State Emergency Service SES tsunami safety advice states people go to higher ground, at 
least 10m above sea level, or if possible move at least 1km away from all beaches and the 
water's edge of harbours and coastal estuaries. The evacuation areas depicted in this mapping 
platform extend 10 km up estuaries. They do not depict inundation areas. These broad 
evacuation areas will be used by the NSW SES for tsunami response planning in the event of a 
land threat tsunami, and may change depending on the type of tsunami forecast. They are 
conservative and based on the best information available at the time. The mapping platform 
will be updated as new information becomes available. 
 
 
Geology of Sydney Botany bay 
 
 Geological development 
 
The Sydney Basin was filled by Permian and Triassic sediments deposited unconformably on a 
basement of the Lachlan Fold Belt. The eastern margin of the Basin terminates at the edge of 
the continental shelf, where late Cretaceous rifting and the opening of the Tasman Sea   
initiated the present drainage and erosion pattern. 
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Sydney Basin strata are relatively undeformed, and may be described as a layer cake of 
horizontally-bedded sandstones capped with shale, underlain with coal measures and older 
sandstones, with a scattering of minor volcanic plugs and intrusions outcropping mainly on 
local erosion fronts. There is an average 2000 m depth of fill. Across an approximate 200 km 
_ 200 km area that represents the Sydney Basin, the strata have sagged in the middle and 
inclined gently upwards towards the edges. The lowest strata are the 300–900 m thick 
sequences of sandstones and shales of the Shoalhaven series.  
 
Note in the figure behind « Generalised Geology of the Sydney Region », how Sydney is 
almost encircled by a wide zone of barren skeletal soils of the Sandstone units. Cultivation is 
restricted to the small patches of alluvium, and pasture to the alluvium and shales. 
 
 Deep dissection of the sandstone plateaux by steep-sided gorges and valleys has always 
presented a major land communication problem. 
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Source : R.J. Haworth, Division of Geography and Planning, University of New England, Armidale, NSW 2351, Australia, 
« The shaping of Sydney by its urban geology », in Quaternary International 103 (2003) 41-55 Pergamon. 
 
 

Generalised geology of the Sydney Region 
 
 
Planting trees along the line 
 
It appears that many trees are located along the tramway's right-of-way if these trees are 
leafy, maintenance should take care to remove the dead leaves on the rails in autumn season 
as wet leaves between the iron wheels and the rails lower the coefficient of friction. So when 
approaching a turn or a station one runs the risk of a catch up of train and a collision with a 
train already at the station stop. 
 
Technological environment 
 
Classified installations for the protection of the environment 
 
 Sydney contains most of Australia’s chemical industry, particularly areas surrounding Botany 
Bay and western areas like Rhodes, the Homebush Bay complex and Seven Hills.   
In general, risk has remained more or less stable, with looking at Sydney Harbour on a 
sparkling clear day, it can be hard to believe that the city suffers from chronic air and water 
pollution, and that virtually untreated sewage all too often floats onto the beaches.  

We find at some kilometers far from the tramway line, the Ixom Botany ChlorAlkali facility 
which is an integrated complex of plants producing chlorine-based products from electrolysis 
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of natural sea salt. Hydrogen is produced as a by-product. The plant is based on modern 
mercury-free membrane technology with capacity of 90 tonnes per day of chlorine. 

A ChlorAlkali basis of safety BoS was established in 1999 and has featured the four major 
hazards on the Botany ChlorAlkali site: Chlorine, Hydrogen, Electricity, Corrosives. The 
ChlorAlkali BoS provides all personnel with details of significant process hazards, the 
associated risks, the corresponding controls to manage those risks, and the individual’s role in 
the application and maintenance of those controls.  

It seems that there is not near the tramway project any Seveso industry, which could be 
dangerous for the tramway operation with passengers. 

 

General summary   

Natural environment 
 
The weather 
Temperatures 
  
The moderate temperatures are favorable to a good resistance over time of the 
infrastructures and the equipments of the tramway track. Nevertheless, it is necessary to take 
account of the extreme temperatures in particular of + 45 ° C for the expansion joints of the 
track and the electronic equipments. Concreting for tracks under these extreme temperatures 
should be avoided. 
 
Precipitations 

  
 Flooding 
 
Floodplain management plans for the City's local area have been developed and adopted by 
Council. The plans include flood mitigation measures and what can be done to help affected 
areas. 
Due to high urbanisation since the 19th century across the local area, there are not many 
natural creeks or open surface water bodies in the catchment areas to accommodate 
stormwater. 
Generally, stormwater from frequent minor storm events is managed by conventional pits and 
pipe systems. In less frequent, but major rainfall events, stormwater in excess of the 
conventional systems travels along low gradients of the catchments, ultimately draining into 
Sydney Harbour and Botany Bay. 

The combination of steep and flat terrain, high density residential, commercial and industrial 
areas has made areas susceptible to flash flooding. Being aware of the potential for flooding 
and knowing how to respond will make flood events more manageable. 

Special precautions against flooding must be taken like the sewage of the track ‘s platform  
will be sized taking into account the high annual rainfall and a decennial or centennial rainfall. 
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 The wind 
 
High winds in the Sydney / Central Coast region are associated with a number of climatic 
systems including East Coast Lows ECLs, severe thunderstorms, ex-tropical cyclones, and 
frontal system. If windstorms occur on Sydney CBD with wind speeds exceeding 100 km/h, the 
tramway operation must be managed in order to maintain the safety of the operation with 
passengers. 
 
Drought 
 
Sydney’s climate appears to be becoming drier. From there long, dry and hot periods without 
rainfall arise the phenomenon of bushfires. In case of bushfires and wind in the proximity of 
the line, a special tram’s operation must occured to prevent of any bad conditions. 
 
 Thunderstorms 
 
Lightning protection systems to avoid lightning incident of signalling along the tramway line 
after a thunderstorm must protect electronic equipments along the way. 
Surge arresters will be installed to protect equipment along the line in order to maintain safe 
operation.  Special operating rules must be taken in case of hailstorm in the proximity of the 
line happen : with hailstone size diameter in the range of 3.8 to 4.0 cm, it could be dangerous 
for tramway passengers in the tram stations going outside from the tramway rolling stock 
during the hailstorm period. 
 
Snowfall 

There is no snowfall in Sydney city. 

Dust storm 

The 2009 Sydney dust storm brought transport systems to a halt, resulted in massive business 
interruption and caused a spike in admissions to hospitals associated with respiratory 
difficulties. Oddly, despite the massive effects of this dust storm, the impacts have not been 
well quantified – a significant oversight when attempting to prepare communities for similar 
events in the future. Air pollution for Sydney reached record levels. In the final analysis, dust 
storms are caused by a complex set of factors that may include global warming as well as 
drought and land degradation caused by overstocking and over-cropping. It seems that during 
the dust storm it would be better to stop transport system operation and to prevent electric 
and electronic equipments from dust entering inside them. 
 
Earthquakes, and seismic risks 
 
So although Sydney as a whole is not in a high seismic risk area, the concentration of industrial 
infrastructure on the Botany Bay sediments means that even a relatively small earthquake 
(magnitude 6.5 on the Richter scale) has been calculated to be potentially catastrophic for the 
Australian economy. The seismicity and the existence of faults in the city of Sydney shows that 
it is possible to have an earthquake along the tramway project in the more or less near future.  
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Tsunami 

A tsunami off the NSW coast would require the evacuation of Sydney’s airport, some parts of 
the CBD, much of the harbourside and some suburbs in the inner West, South and Northern 
beaches, new mapping reveals. 

NSW Minister for Emergency Services David Elliot has released the maps, showing areas that 
would have to evacuated if there was a “land threat” tsunami. He emphasised that the 
mapping shows the land to be evacuated, not the area that would be inundated. 

In the Sydney CBD, Barangaroo, Darling Harbour, Chinatown, and Woolloomooloo would be 
subject to evacuation as well as the area around Circular Quay back to Bridge Street. 

As well, near-city suburbs such as parts of Pyrmont, Ultimo and Glebe would be affected. 

In the east, low-lying areas of Rushcutters Bay, Double Bay and Rose Bay would also be 
evacuated. 

Geology of Sydney Botany bay 
 
The sandstone around the original port provided a stable basis and on-site material for the 
large buildings and structures. The shale that covered the sandstone in the higher areas 
provided deep weathered clays to manufacture the bricks for the suburbs and, as it was a 
remnant of the original plateau surface, it provided the necessary flat land on which to build 
housing estates easily and inexpensively. The dendritic pattern of gullies and gorges incised 
deeply into the sandstone has made surface land transport extremely difficult, requiring large 
bridges, ferries, or long detours along ridge lines. 
 
 The infrastructures of the tramway right of way, tracks and platforms, are built on the same 
sandstone on which large buildings and structures were built. 
 
Planting trees along the line 
 
It appears that many trees are located along the tramway's right-of-way if these trees are 
leafy, maintenance should take care to remove the dead leaves on the rails in autumn season 
as wet leaves between the iron wheels and the rails lower the coefficient of friction. So when 
approaching a turn or a station one runs the risk of a catch up of train and a collision with a 
train already at the station stop. 
 
Technological environment 
 
Classified installations for the protection of the environment 
 
Regarding the environment of the tramway platform, we did not find Seveso risks, 
establishments such as refinery, stocks of hydrocarbon in the proximity of the tramway 
project, which could have an impact on a safe operation of tramways in the event of an 
industrial accident or breakdown or explosion. If these institutions exist along the tramway 
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line, there is a perimeter of protection around these institutions: after examination of reports, 
which are referenced below, it seems that there are no industrial factories in the proximity of 
the tramway line.  
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