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1. TERMS OF REFERENCE 

1.1 QUALIFICATIONS 

1 This report was prepared by George Georgevits, managing director and 

principal consulting engineer for Power and Digital Instruments Pty Ltd (PDI).  

 

2 I have an honours degree in electrical engineering and over 40 years 

experience as an engineer, specialising in the fields of communications, 

electronics and power. 

 

3 In addition, I am presently undertaking a PhD in Astrophysics at the University 

of New South Wales. 

 

4 My PhD work has entailed the use of the 1.3 metre UK Schmidt Telescope 

and the 0.5 metre Automated Patrol Telescope, both located at  

Siding Spring Observatory, Coonabarabran NSW.  

 

5 I have conducted presentations of my work at a number of overseas and 

Australian conferences on Astrophysics.  

 

6 An article referencing my work has appeared in Science magazine (see 

Appendix 3), and it has been cited in a paper appearing in Nature. 

 

7 I have co-authored a Chapter in a textbook on the outer solar system.  

 

8 I have owned and operated a number of small astronomical telescopes over 

the years.  

 

9 I am thus very familiar with observational astronomy and also the astronomical 

objects that are the subject of this matter. 

 

10 A brief CV for George Georgevits is provided in Appendix 1 and a brief 

capability statement for PDI is provided in Appendix 2. 
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1.2 TERMS OF ENGAGEMENT 

11 I have been engaged by Star Entertainment Group Limited (SEGL) to provide 

astronomical advice in relation to this matter. 

 

12 The matter entails making an assessment of the possible loss of sky view 

from Sydney Observatory (north and south domes) as a result of the proposed 

construction of the Star Sydney Complex (the Star) and associated hotel  

(237.0m AHD (approximate) (232.9 metres from Pirramma Road) (the Star 
Tower), as detailed in the Section 75W modification application (S75W) to be 

lodged with the NSW Department of Planning and Environment. 

 

13 The S75W modification will include a series of upgrades and expansions to 

the development onsite approved under Major Project Approval MP08_0098 

in 2008. 

 

14 I have been provided with a brief (the Brief) that includes a letter of instruction 

and a copy of the letter from Urbis to NSW Department of Planning and 

Environment dated 17 December 2015 concerning environmental assessment 

requirements associated with the Star. 

 

15 As part of the Brief, Urbis have provided me with a set of drawings that show 

the location of the Star tower and the indicative tower envelope (refer FMJT 

drawing Modification 13, 80 Pyrmont Street Pyrmont NSW , Overall Elevations 

Northern Elevation, Project Code SM13, Sheet No. AF4002, revision P3, 

dated 19/5/2017). 

 

16 I have also made my own enquiries in relation to certain aspects of this 

matter. 

 

17 Where I have used material from other sources for this report, I have provided 

the relevant references. 
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2. OBSERVATIONAL ASTRONOMY – A PRIMER 
18 In the southern hemisphere, the night sky appears to rotate clockwise around 

a point in the sky known as the South Celestial Pole (see Fig.1). 

 

19 This point represents the intersection of the extension of the southern end of 

the Earth’s axis of rotation with the sky plane (i.e. the plane in the sky 

perpendicular to the observer’s line of sight). 

 

20 Thus the sky plane completes one rotation every 24 hours, which means it 

rotates at a constant angular velocity of 15o per hour. 

 

21 In order to observe a sky plane object, a telescope must first find the object 

and then track it as the sky rotates. 

 

22 In addition to this, the Earth moves in its orbit around the sun, completing one 

revolution approximately every 365.25 days. 

 

23 Thus, at any particular time (e.g. 8:00pm), and at any particular altitude and 

azimuth (alt/az) co-ordinate in the sky plane (e.g. 26o, 210o), a different part of 

the sky will appear at that co-ordinate location at 8:00pm on each day of the 

year. 

 

24 Another way of looking at this is that the same part of the sky will now be at 

another location. 

 

25 For example, on the 1st September, 2014 at 8:00pm, the bright double star 

commonly known as α Centauri was at alt/az 43o, 216o. 

 

26 On 1st October, 2014 at 8:00pm, it was at alt/az 23o, 213o, the change being 

due to the fact that the Earth has moved further along in its orbit around the 

sun. 
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Fig 2.1 Map of the night sky showing the location of the South Celestial Pole and the 
Sydney Observatory target objects of interest, as they appeared on 16th September, 
2014 at 8pm. 
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3. OBSERVING ISSUES AT SYDNEY OBSERVATORY 
27 A number of factors affect the ability to conduct astronomical observations 

from any particular location. 

 

28 These factors determine whether observing is even possible, and if so, the 

quality of the image presented by the telescope. 

 

3.1 CLOUD COVER  

29 Depending on the nature of the clouds, this can degrade the transparency of 

the atmosphere to the point where it becomes opaque, making observing 

impossible.  

 

30 With translucent clouds, observing is possible, but scattered light from the 

various bright city light sources (e.g. Harbour Bridge) will degrade the 

observed images by reducing the contrast and altering the colours.  

 

31 The Bureau of Meteorology statistics state the following for the weather station 

at Observatory Hill: 

 

 

  
Fig 3.1 – 56 year average BOM weather data for Observatory Hill 

 

32 From this, we can assume that there will be a roughly ~50% chance of cloud 

at any particular time/date at Observatory Hill. 

 

3.2 SMOG AND PARTICULATE POLLUTION  

33 Smog and particulate pollution affects the transparency of the atmosphere.  
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34 It causes selective absorption of the short wavelengths of light (blue end of the 

spectrum), making images look redder (hence the bright orange sunsets 

during bushfire season).  

 

35 The effect of smog is worse looking at low altitude across the western suburbs 

of Sydney, and it tends to be worse in summer under certain weather pattern 

conditions.  

 

36 It can also be bad during bushfires, and during ground cover burn off activities 

in winter and spring.  

 

37 Smog will also scatter light from nearby bright ground based sources (e.g. 

Harbour Bridge), thereby increasing the overall sky brightness.  

 

38 These effects will degrade the observed image because the image contrast is 

reduced and the colours are changed. 

 

3.3 SCINTILLATION 

39 Scintillation is caused by air density variations in the atmosphere due primarily 

to air movement. 

 

40 It results in image distortions that fluctuate with time.  

 

41 Scintillation is also a function of the air mass - the column of air through which 

the light has to pass.  

 

42 Minimum air mass occurs for targets directly overhead (i.e. at zenith).  

 

43 As we move away from zenith towards the horizon, the column of air we have 

to look through (and the amount of turbulence it contains) increases.  
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44 The air mass at 30o elevation is twice that at zenith (90o elevation), and 

therefore the scintillation effects are much worse. 

 

45 These effects then worsen rapidly as the horizon is approached. 

 

46 For example, at 10o elevation the air mass is six times that at zenith, so the 

scintillation effects are multiplied six fold. 

 

47 Scintillation effects also worsen with increasing air temperature (heat haze) 

and with increasing humidity. 

 

3.4 OBSERVING CONDITIONS AT OBSERVATORY HILL 

48 I have personally visited the Sydney Observatory site during the daytime on a 

number of occasions.  

 

49 However, I have not attended a night time observing session for many years. 

 

50 There are two observing sessions each evening and each runs for 

approximately 90 minutes. 

 

51 In the summer months, actual astronomical observing using telescopes only 

occurs during the second session due to the extended hours of daylight. 
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Fig 3.2 – View of the observatory site looking north, with the South Dome just visible 
on the left 

 

 
Fig 3.3 – View of South and North Domes, and courtyard, looking north 

 

52 The observatory has a number of telescopes at its disposal for observing, 

ranging in size from the 16” Meade mounted in the North Dome, down to 8” 

and smaller portable instruments suitable for setting up in the courtyard.  
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53 The view from the courtyard is much more restricted at low altitudes than that 

from the North Dome, due to its lower height and the presence of trees (see 

Fig 3.3). 

 

54 There are a number of tall city buildings in close proximity to the observatory 

site (see Figs 3.4 to 3.9). 

 

 
Fig 3.4 – Close tall buildings, with the Barangaroo development site visible immediately 
to the right of the cream coloured residential tower. The grey tower on the left also 
appears to be residential. 

 

55 I have no way of confirming whether light control measures have been 

implemented in the nearby buildings.  

 

56 However, the residential apartments will be fitted with a variety of internal 

lighting arrangements, depending in the personal choices of the occupants, 

and will contain other bright light sources (e.g. large plasma screens).  

 

57 These cannot be controlled and may emit significant light in the direction of 

the observatory during observing sessions. 
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Fig 3.5 – High rise buildings in the background looking approximately south from the 
observatory courtyard. The grey tower in Fig 3.3 is also just visible on the far right. 
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Fig 3.6 – Closeup photo of the Highgate building taken from just outside the 
observatory’s North Dome, with the Barangaroo development immediately behind on 
the right. 

 

58 There are a number of other high-rise commercial buildings in close proximity 

to the observatory that would also present bright light sources at night. 
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59 These would all contribute to the unwanted light pollution and background sky 

brightness. 

 

 
Fig 3.7 – Looking south from near the North Dome (South dome is at the far right). 

 

 
Fig 3.8 – Other high-rise light sources looking southeast from the courtyard 
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Fig 3.9 – Other high-rise light sources looking southeast from outside the observatory 
grounds 

 

60 These high-rise buildings are all old and presumably have no measures in 

place to control night time light output. 

 

61 Then there is the Sydney Harbour Bridge and other brightly lit nearby Sydney 

icons, such as the Opera House and the Sydney passenger terminal, all very 

bright night time light sources. 

 

 
Fig 3.10 – Sydney Harbour Bridge viewed from Observatory Hill 

 

 



J088326: Star Sydney Complex  27 June 2017 
Sydney Observatory Sky View Loss Assessment 

Commercial-in-Confidence   Page 14 

 
Fig 3.11 – Sydney Harbour Bridge and other nearby brightly lit Sydney icons. The 
centre right photo, taken from the lower North Shore, west of the Bridge, clearly shows 
the sky glow immediately above the Sydney CBD due to the large number of bright 
light sources. 

 

62 Special events on and around Sydney Harbour often involve very bright 

lighting and also particulate pollution when fireworks are involved. 

 

63 The Earth’s atmosphere scatters light, so that when viewing a sky object, the 

brightness of the background sky near the target object is a function of, 

amongst other things, the amount of upward directed light near the observer 

and the air mass through which the object is observed. 
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64 Thus the background sky is brighter at lower observing altitudes because of 

the greater air mass in the viewing path. 

 

65 There are so many existing bright light sources near the observatory that, in 

my opinion, observing conditions are poor, even on the best nights, due to the 

brightness of the background sky. 

 

66 For the reason given in Section 3.2 above, the adverse effect of these bright 

light sources can be minimised by observing sky objects at high altitudes. 
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4. IMPACT OF THE STAR TOWER ON SYDNEY OBSERVATORY 
OPERATIONS  

4.1 BACKGROUND 

67 The Sydney Observatory site is located on Observatory Hill at The Rocks, 

Sydney NSW, about 600m south west of the Sydney Harbour Bridge. 

 

68 The observatory building was built between 1857 and 1859. It is now part of 

the Powerhouse Museum. 

 

69 Due to the glare of the city lights (the nearby Harbour Bridge in particular), the 

low altitude of the site and its proximity to water, seeing conditions are 

relatively poor at the observatory even on the best nights. 

 

70 Research astronomy has not been conducted at the site for many years now. 

 

71 However, the observatory does conduct public astronomical observing 

sessions from the North Dome building using a 16” Meade Schmidt 

Cassegrain telescope. 

 

72 Due to the presence of heritage listed trees in the park surrounding the 

observatory, the portion of the view from the observatory in the direction of the 

proposed Star Tower below 18o elevation is presently obscured (see Figs 3.2 

and 4.1). 
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Fig 4.1 – Sydney Observatory site satellite photo showing North and South domes and the 
courtyard 

 

4.2 OBSERVATORY OPENING TIMES 

73 The observing times vary, depending on the time of year. The observatory 

opening hours is provided in Appendix 4. 

 

74 Thus in order to assess the impact on sky view caused by any particular 

obstruction, the locations of each required target object must be tracked 

throughout the year so as to determine when or even if it intersects with the 

obstructed area of sky, and if so, for what proportion of the observatory’s 

opening hours on the days it is open. 

North Dome 

View towards 
the Star Tower 
- obstructed 
by trees below 
18o elevation  

South Dome 

Courtyard 
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4.3 IMPACT OF THE PROPOSED STAR TOWER ON SKY VIEW 

75 The proposed Star Tower is located approximately 1160 metres south west of 

the Sydney Observatory North Dome building. 

 

76 It has a proposed height of 237.0m AHD (approximate) (232.9 metres from 

Pirramma Road). 

 

77 The top of Observatory Hill is at an altitude of 39 metres and the domes are a 

few metres above this, which means that the base of the Start Tower is below 

the horizon by ~1.9o when viewed from the observatory. 

 

78 Consequently, when viewed from the observatory, the Star Tower would 

obscure a block of sky approximately 2.2o wide (azimuth angle between 

224.9o and 227.1o) by 10o elevation above the horizon (see Fig 4.2 below). 

 

79 Thus the Star Tower will have no observational impact on the operations of 

the Sydney Observatory due to the presence of the trees. 

 

4.4 IMPACT OF STAR TOWER IF TREES NOT PRESENT 

80 As the trees are not a permanent fixture, I now consider the case where the 

trees are not present. 

 

81 The observatory had previously indicated interest in observing the following 

night sky objects:  

• The Southern Cross 

• The Pointers 

• The Jewel Box Cluster (open star cluster) 

• ω Centauri (globular star cluster) 

 

82 At a certain time of the year, these objects all pass through the area of sky in 

the vicinity of the block of sky obstructed by the Star Tower. 
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83 At 10o elevation (corresponding to the top of the area of possible sky 

obstruction by the Star Tower), the observational degradations caused by 

scintillation, air pollution and sky glow (see Sections 3.2 to 3.4 above) would 

degrade the view so much as to make observing at such a low elevation 

angle: 

 

• very poor for the Southern Cross and the Pointers (these bright objects are 

best viewed by naked eye or field glasses, because they are too widely 

separated to fit into the field of view of an astronomical telescope) 

 

• not viable for the Jewel Box cluster and ω Centauri, these being fainter and 

smaller objects that can only be seen well through a telescope. 

 

84 Furthermore, an analysis of the movement of these objects across the night 

sky shows that they all pass well above and to the left of the block of sky 

obstructed by the Star Tower, as shown in Fig 4.2 below. 

 

85 The closest approach of these objects to the Star Tower obstructed area of 

sky occurs at about 8pm during early October each year. 
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Fig 4.2 – Sky view showing the approximate area of sky obstructed by the Star Tower 
(red outline), the closest approach by the night sky objects of interest and the direction 
of sky rotation 

Area of obstruction 

by Star Tower 

Pointers 

Omega Centauri 

Southern Cross 

Sky moves in 
this direction 
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5. CONCLUSIONS 
86 The Star Tower will have no observational impact on the operations of the 

Sydney Observatory due to: 

 

• the presence of the trees that obstruct the view of the Star Tower from 

Sydney Observatory 

 

• the fact that the sky objects of interest nominated by the observatory will 

not pass through the block of sky obstructed by the Star Tower. 

 

87 Even if the desired sky objects were visible in the general direction of the Star 

Tower, they would be close to the horizon and this, plus the presence of many 

nearby strong man-made light sources, would mean that the viewing 

experience would be very poor. 

 

88 There are literally hundreds of other interesting, better placed, objects in the 

night sky that are suitable for viewing with a moderate size telescope. 

 

89 At the time of year when the abovementioned objects of interest are low in the 

sky, the observatory could, and in order to provide the best possible viewing 

experience, should choose objects that are much better placed in the sky for 

viewing (i.e. at higher elevation). 

 

 

George Georgevits (B.E. Hons) 

Consulting Engineer
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1 In 1972 I was awarded a cadetship with the then Postmaster General’s 

Department to complete my Bachelor of Electrical Engineering degree at 

University of NSW. 

 

2 I graduated in 1974 with honours. 

 

3 I have over 40 years experience as an electrical engineer, specialising in the 

fields of telecommunications, electronics and power. 

 

4 During the first eight years of my career, I worked as an engineer for the 

PMG’s Department, later known as Telecom Australia and then as Telstra. 

 

5 In 1981 I founded Power and Digital Instruments Pty Ltd. (PDI) with a view to 

establishing a consulting engineering practice specialising in communications 

and electronics. A brief capability statement for PDI appears in Appendix A2. 

 

6 Through PDI, I have successfully completed thousands of engineering 

projects for some 300 corporate and government clients. 

 

7 PDI also owns and operates a test and measurement laboratory. The primary 

function of this laboratory is to conduct a wide variety of electrical tests on 

various types of active and passive components and equipment using 

sophisticated laboratory test equipment. 

 

8 In addition, I regularly write technical articles on topical communications and 

power technology issues for Cabling Connections, Cabling Home Solutions 

and Electrical Connections magazines, these being Australian trade journals. 

 

9 Although my formal qualifications relate primarily to electrical engineering, I 

also have extensive experience with the concepts of physics, electromagnetic 

waves, advanced mathematics and errors in measurements. 
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10 I am presently undertaking a part-time PhD in Astrophysics at the University of 

NSW. 

 

11 I have given presentations of my work in Astrophysics at a number of 

international and Australian conferences. 

 

12 I have co-authored a Chapter in a textbook on the outer solar system.  

 

13 My work in Astrophysics has been cited in an article in the internationally 

recognised journal Science and also referenced in an article appearing in 

Nature. 
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Science Article 
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APPENDIX 4 
 

Sydney Observatory Public Viewing Schedule 
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