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1.0 Introduction 

1.1. Preamble  

The Cairns Entertainment Precinct aims to shape the public face of the commercial and cultural 

heart of Far North Queensland whilst integrating the development with the recently upgraded 

Cruise Liner Terminal, South Waterfront and public spaces area and CBD.  Phase one of the Cairns 

Entertainment Precinct involves developing two master plans and preparing two concept options  It 

is anticipated that the Cairns Entertainment Precinct may comprise: 

• A main theatre and studio theatre; 

• Public plaza, including outdoor performance space; 

• Regional museum; 

• Commercial, retail, workshop and educational facilities; and 

• Associated infrastructure; eg carparking, access roads. 

Part of the Project area lies within the Cairns Wharf Complex area, which is listed on the 

Queensland Heritage Register (QHR) (Place ID 601790).  Cairns Wharf Complex and various 

features of that complex, particularly White’s Shed and the railway tracks, will be directly impacted 

by the proposed development  

Other heritage features lie outside of the QHR area but are within the study area.  These represent 

other port activities which have occurred in the area.   

The design of the Cairns Entertainment Precinct must provide a suitable amenity for a variety of 

proposed entertainment and related facilities whilst remaining sympathetic to the existing heritage 

values associated with the broader Cairns wharf area and the other components of the Cairns 

Wharf Complex. 

1.2. Study Area 

The study area comprises approximately 1.5 ha at the southern end of the Strategic Port Land 

within part of Lot 10 on SP214821 and part of Lot 9 on SP113632. This encompasses Precinct 3 in 

the Cityport Land Use Plan and part of the Commercial & Business Planning Area in the Seaport 

Land Use Plan.  Exact boundaries for the Cairns Entertainment Precinct will be determined though 

ongoing lease negotiations with Ports North. 
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Figure 1:  Current proposed Cairns Entertainment Precinct area (courtesy Ports North) 
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1.3. Scope and Limitations 

This report will contribute to the Cairns Entertainment Precinct Master Plans process.  The brief 

for this process in relation to heritage matters notes the following: 

• A key goal for the Project is provide an innovative and iconic design for a new 

Entertainment Precinct which will potentially include retail space, public outdoor venue 

space, regional museum and two theatres; 

• It is a requirement that the Project comprise two master plans and two concept designs for 

the proposed Entertainment Precinct area; 

• The development must accommodate the State heritage-listed structures within the 

precinct known as the Cairns Wharf Complex; 

• It is recognised that White’s Shed does not provide a suitable for the development of a 

museum collection, however it provides opportunities for development of related and 

complementary commercial spaces, workshops, arts or educational facilities. 

This study has been completed prior to the completion of an updated structural assessment and 

updated contamination assessment.  Access to the roof areas of White’s Shed was not possible at 

the time of the fabric assessment. 

1.4. Previous Reports 

A number of previous reports that consider heritage aspects of the wharf complex and 

development plans for it have been generated over time.  Those considered for this report are: 

• Converge Heritage + Community, Site Master Planning Report – Historic Cultural Heritage 

Cairns Cityport, Cairns Ports 09125C/2009.  September 2009. 

• Converge Heritage + Community, Site Master Planning Report – Historic Cultural Heritage 

Cairns South Waterfront and Public Spaces, Cairns Ports 11059C/2011.  March 2011. 

• Mark W Moore & Gordon Grimwade, Cairns Cityport Cultural Heritage Assessment, April 

1999. 
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• Allom & Lovell, Cairns Cityport Area: A conservation and management plan for Cairns Port 

Authority, March 2001. 

• C & B Group, Cairns Port Authority: Preliminary Report – Heritage Matters, May 2001. 

• C & B Group, White’s Shed Heritage Matters Status Report, March 2004. 

• C & B Group, Cairns Port Authority Heritage Application – Cairns Cityport South – Heritage 

Precinct (November 2001). 

• Cox Rayner Architects, Cairns Cityport South Heritage Precinct Supplementary Report (plan), 

November 2001. 

• GHD, Cairns Port Authority – Cityport South Waterfront Detailed Concept Report, September 

2008. 

• SKM, Cityport White’s Shed, Building Report, December 1998 

1.5. Inspection Dates and Key Personnel  

This report was prepared by Karen Townrow.  An updated fabric assessment was conducted by 

Barry Rowney (Conservation Architect) and Karen Townrow on 29 April 2011.  This report was 

internally peer reviewed by Benjamin Gall. 
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2.0 Historical Overview 

The following historical overview has been adapted from Moore & Grimwade’s Cairns Cityport: 

Cultural Heritage Assessment (1999) and Converge’s Site Master Planning Report – Historic 

Cultural Heritage Cairns Cityport (2009).  Where other sources have been used a reference is 

provided.   

The first section of the history is a general historical overview of the complex and the second 

section provides detailed histories of the elements of the complex that will be impacted by the 

proposed development.  The historical overview is not intended to be a complete history of the 

study area, but provides suitable background from which to base the advice within this report.   

2.1. The Establishment of Cairns 

Captain Cook passed the future location of Cairns on Trinity Sunday, 10 June 1770 and named it 

Trinity Bay.  He did not realise that Trinity Bay was in fact an estuary rather than a bay.  The first 

Europeans to discover the true nature of the inlet were beche-de-mer fishermen, of whom J.S.V. 

Mein is reputed to be the earliest.  He claimed to have set up a station on Green Island in 1857/8 

during which time he examined Trinity Inlet and tributaries.  Throughout the 1860s and 1870s the 

beche-de-mer fishermen continued to use Trinity Inlet.  William Smith, one of the founders of 

Cairns, was among them (Jones 1976: 12-13).   

Discovery of gold brought people to the north in greater numbers.  Cooktown opened as a port in 

1873 to service the newly-discovered Palmer Goldfield.  When gold was reported further south on 

the Hodgkinson River in March 1876, there was the inevitable rush to this new field.  By June it was 

realised that a port closer than Cooktown, 300 kilometres north, would be needed. 

In 1873, George Dalrymple was commissioned with the government botanist, Walter Hill, to 

undertake a survey of the land north of Cardwell to determine both its suitability for agriculture 

and to search for likely harbour sites.  In spite of the impenetrable mangrove swamps they 

encountered, Dalrymple and Hill reported favourably on Trinity Bay.  This was to be the access 

port for the Hodgkinson Goldfield.  The government’s priorities were to swiftly establish its 

presence and provide port facilities.  B. G. Sheridan, Cardwell’s Police Magistrate, was sent to 

Trinity Bay in July 1876 to identify a town site.  Sheridan selected what he felt to be the most 

suitable position for a town at the mouth of the inlet (Sheridan 1876: n.p.).  The new port was 

renamed Cairns, after the then Governor of Queensland, in 1876. 
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On 13 January, 1877, Cairns was gazetted as a warehousing port for dutiable goods.  The first 

survey of the town was undertaken in 1878 and on the resulting map, the depth soundings of the 

harbour are recorded and an inset is provided showing a plan of the town of Cairns and the 

wharves.  These wharves were very rough and basic, “consisting of timber jetties with piles built out 

across the mangroves and mud” (May et al 1996).  The early wharves were located at the end of 

Abbott Street.  Most of the wharves consisted of jetties with an attached shed.   

Cairns was practically abandoned by 1878 and was in desperate straits as the success of Port 

Douglas and its proximity to the “Bump Track” made it a more suitable port at this time.   In the 

two years after Port Douglas was established (1877), exports out of Cairns dropped from £184,234 

to a mere £2,328.  Gold exports dropped from £132,407 to nil and customs revenue had decreased 

from £12,274 to £476 (Hudson 2003: 11).  Indeed, it was feared that Cairns would not survive and 

land-buyers were lobbying parliament to have their money refunded (Hudson 2003: 11).  In 

addition, the Hodgkinson ‘gold rush’ was over with payable gold being discovered on the Coen 

headwaters in January 1878: packers and miners left in droves (Jones 1976: 136).   

By 1880, only a few hotels and storekeepers remained in Cairns, and only one ship per month was 

calling into the port (Jones 1976: 128).  Cairns generally was kept alive by the export of timber for 

milling in southern regions (Hudson 2003: 13).  At the elections of 1881, less than 90 names were 

on the electoral role (Jones 1976: 147).    

By 1882, sugar was being seen as an industry which could revive Cairns’ fortunes, but it was the 

selection of Cairns as the railhead for the Cairns to Kuranda railway to service the hinterland’s 

mine fields and the construction of the line between 1886 and 1891 which secured its future.  The 

rail line bought many benefits to the region including an assured link to the hinterland’s mining fields 

and the opening up of agricultural and pastoral lands on the Atherton Tableland.   

So, in effect, the town of Cairns emerged as a result of the establishment of the port and railhead. 

2.2. The Cairns Harbour Board and the Wharf Improvement Scheme 

At the end of the nineteenth century, the government, under the auspices of the Sub-Collector of 

Customs and the Harbour Master, collected dues and duties from shipping entering and departing 

the port.  However, it was felt by the Cairns Chamber of Commerce that the port of Cairns would 

be better served by forming a Harbour Board (Jones 1976: 405).  A provisional Harbour Board was 

established in 1899.  The Cairns Harbour Board was granted full status by an Act of Parliament in 

1906 and one of the first tasks undertaken by the Board was the purchase of existing private 

wharves.   
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Figure 2: Cairns wharves in 1889 (JOL Image #30137) 

Improvements to the wharf 

infrastructure were of principal concern 

to the Harbour Board.  With control of 

formerly privately-owned jetties, the 

Board was able to instigate plans to 

redesign the harbour, wharves and 

foreshore.  These plans included 

continuous concrete wharves and a sea 

wall and the mudflats to the rear of the 

seawall filled-in with silt and sand from 

harbour dredging. 

Work on the improvements began in 

1911.  The foundation for the planned 

wharf was dredged and reclamation 

behind the sea wall was carried out using approximately 2,000 cubic yards of stone and 9,000 cubic 

yards of spoil. 

Figure 3: View of the new wooden supports in readiness for concrete reinforcement, Cairns 

wharves, ca. 1923 (JOL Image #186293) 
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Construction of the first concrete wharf (No.1 Wharf) began in 1912 and Wharf No. 5 was finally 

completed in 1925.  Wharf sheds to accompany the new wharves were also constructed during this 

time, as were railway tracks.  Two cargo cranes were also installed.   

Work continued through the 1920s.  By the end of 1925 the majority of the wharf improvement 

scheme had been completed.  E. A. Atherton, Chairman of the Board of the Cairns Harbour Board 

in 1926, described the facilities as follows: 

We own 1500 feet of concrete wharfage, almost the whole of which is covered by sheds 60 feet 

wide, with ample cantilever roofs to protect carts from the weather.  These sheds are of such ample 

size that each individual consignee has his goods stacked separate, avoiding the congestion and close 

and high stacking so common in ports without such ample floor space.  The front 30 feet of the 

wharves, except for about 600 feet, where railway tracks exist for the convenience of handling bulk 

cargo…is unobstructed, allowing the ready and expeditious trucking of goods into sheds … At the 

back of the wharves, railway tracks run the whole length of the wharves at a distance of some 30 

feet.  The space between the back of the wharves and these tracks are divided alternatively into cart 

bays and platforms.  The level of the railway and cart bays are such, that the floors of the cart and 

railway trucks are at the same height as the shed floors and platforms … A special sugar shed has 

been built which can hold 6000 tons.  This is connected … by means of gantries and special hold 

chutes to any ships holds (Cairns Harbour Board, Chairman’s Annual Report 1926: n.p.). 

Figure 4: Reinforced concrete wharfage extension, completed August 1923 (Cairns Harbour Board 

Annual Report 1923)  
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In 1927, a new platform was constructed to the rear of No. 3 Wharf Shed.   

The wharf complex was largely turned over for military purposes during World War II.  The 

Chairman of the Cairns Harbour Board noted in the Annual Report for 1942 that the war 

necessitation the redirection of the “whole of its resources in equipment and man-power” (Cairns 

Harbour Board 1942).  Naval craft crowded the wharves and a new, albeit wooden, wharf was 

constructed (Wharf No. 6). 

The wharf continued to function as usual in the post-war period.  However, by the early 1980s, 

tourism became increasingly important in Cairns.  From this period onward, wharf facilities were 

increasingly turned over for tourism or demolished for the same purpose.  Wharf Shed No. 1, for 

example, was demolished in 1984 in order to build a cruise liner terminal (it was demolished in turn 

in 1993).  Wharf Sheds No. 4 and 5 were also demolished in the 1990s.  The No. 2 Wharf Shed 

then became the cruise liner terminal.   

Figure 5: Aerial view of Cairns Wharves, 1937.  Note the railway tracks adjacent to the loading platform outside 

Wharf Sheds No. 3 and 4 and the sugar bag loading conveyor belt extending from Whites Shed to Wharf 4.  (JOL 

Image #108813). 
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2.3. White’s Shed 

A major change in the production of sugar bought about by the Sugar Works Guarantee Act 1893.  

This set up the central milling system, of which Mulgrave Mill was one of the first to receive funding. 

Hambledon Mill, the other major producer of sugar in the region, was already in operation. 

A new sugar shed – later known as White’s Shed – was constructed during 1923 to handle bagged 

sugar delivered to the wharf from the Mill by the rail system.  To this end mechanised sugar bag 

transport and stacking machinery was installed in the Shed.  Foundation piles were driven 50 feet 

into the ground.  The sugar bag conveyors comprised flanged rollers, 1 300 ft in length driven by 11 

electric motors with total capacity of 144 hp.  The conveyor was connected to a platform for 

unloading trucks and, by means of gantrys and special hold chutes, to ship’s holds.  The conveyor 

housing was constructed of timber and was enclosed on all four sides.  The floor of the shed 

measured over 15,000 square feet and was to hold a maximum of some 6,000 tons of sugar. (CHB 

Chairman’s Annual Report 1924).  A 1925 map of the Wharf shows two parallel covered conveyors 

extending from the sugar shed to a structure built onto the eastern portion of the No. 4 Wharf 

Shed (CHB Chairman’s Annual Report 1925, Map).  A box like shed was constructed at the 

conveyor’s entry/exit point at the peak of the shed, rising above the shed’s roofline (Grimwade and 

Associates 1999, A3).  Electric ‘travelling’ cranes were located on the north and west sides of the 

Shed.  These cranes moved on E-W and N-S axes respectively.  The shed became fully operation in 

1926. 

Figure 5: An aerial view of Cairns in 1933, looking toward the wharves.  The vista of the wharf 

complex in relation to the main streets of Cairns in this period is clear in this photo (Cairns Harbour 

Board Annual Report 1933). 
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Figure 6:  Undated plan (c. 1923?) of sugar handling equipment (Courtesy Ports North) 
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A photo from the 1933 CHB Annual Report shows the interior of the Shed (see Figure 6).  An 

explanation of the workings of the conveyor system based on this photograph is provided in 

Grimwade & Associates 1999, A4: 

What appear to be U- or V- shaped timber chutes are suspended from the timber superstructure by a 

complicated network of ropes and hooks.  The chutes consist of long, jointed sections.  A possible side 

conveyor is present adjacent to and lightly below the gangway in the background which leads to a high 

stack of sugar bags.  It appears from this that the lower level of sugar bag stacks were constructed by 

diverting sugar bags from the conveyor(s) down the centre of the building to side conveyors, which in 

turn led to wooden chutes.  The wooden chutes could be moved around using ropes and pulleys to 

appropriate locations on the shed floor.  Bags were apparently removed from the chutes and stacked 

by hand. … As the sugar bag stacks increased in height the slope on the chutes probably grew 

insufficient to move the sugar bags by gravity, and stacking in these upper reaches was conducted 

directly from the side conveyors. (Gordon Grimwade  & Associates 1999, A4) 

Figure 7: Interior of White’s Shed, 1933 (Cairns Harbour Board Annual Report 1933). 
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This report also suggests that the Shed was naturally lit from the central raised roof ventilation 

ridge by light coming in under the eaves.  It is noted that the skylights were probably added 

sometime between the initial construction in 1923 and the date at which the photo was taken in 

1933. 

Two electric travelling cranes were located on the western and northern sides of the Shed at this 

time.  They were used to move ‘sinker’ logs from the railway tracks on the Wharf Street side to the 

wharf edge for loading between No.s 3 and 4 sheds (Gordon Grimwade & Associates 1999, 41). 

The Sugar Conveyors were still operating well in 1939 but by 1946 an extensive overall was 

required.  This entailed the reconstruction of overhead conveyors from White’s Shed to No. 3 

Wharf and a ‘…general overhaul with several replacements of gear’ (CHB, Engineer’s Annual 

Report 1946:11). 

In 1947 the plant was overhauled again and modernised: 

A large White’s Shed of 7 500 Tons capacity houses a most up-to-date Electrical Sugar-Handling 

Equipment.  This Plant, the first of its kind to be erected in Queensland Ports, is capable of stacking 

sugar in this shed at a rate of 80 tons per hour; two gantry conveyors, of similar capacity, feed sugar 

into Ships’ holds from this shed.  The Conveyors also can receive sugar ex railway wagons and take it 

straight through this shed into Ships’ holds (CHB, Chairman’s Annual Report 1952, 11). 

The Sugar Conveyors were apparently still extant in 1957 but by 1964 the bulk sugar terminal at 

the mouth of Smith’s Creek had been constructed and was in operation.  This effectively made 

White’s Shed and the Sugar Conveyors redundant. 

The sinker log crane on the west side of the shed was sold in 1959 to Rankine’s Peeramon Mill on 

the Atherton Tablelands (Gordon Grimwade 1999, 41). 

Between 1993 and 1998, White’s Shed was used by mining companies for the storage of copper 

concentrate prior to export.  During this phase of use:  

the existing ramps at the northeastern and southwestern corners of the shed were demolished and 

compacted fill ramps capped with reinforced concrete were installed in their place.  Large steel-framed 

double-width doors – twice the width of the existing doors – were installed near the middle of the 

east wall.  The floor was modified to “make good the floorboards where required” and “to cover the 

whole storage surface with 50 – 70mm of concrete reinforced with 2 layers of F42 mesh”.  Also it was 

recommended that protection be added to the walls consisting of 38mm thick hardwood planks to 

75mm from the floor level, and 25mm thick planks from 75mm to 200mm above the floor level 

(Grimwade & Associates 1999, A6).  
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The skillion addition was added after 1979 by the Cairns Port Authority (Cairns Port Authority 

plans 417-006, 315-005). 

2.4. The Railway Track 

Raised railway tracks were constructed by 1904 to the Chillagoe Wharf which lay towards the 

southern end of the private wharves area (Ryle 2006, figure at p131) to bring timber trains closer to 

the log paddock where 

timber was prepared for 

loading and export. 

Once the Cairns Harbour 

Board took over 

ownership and 

management of the 

wharves the railway tracks 

were reconstructed to link 

them to Wharf Sheds No. 

2 and 3 (C&B Group 2001, 

Australian Heritage 

Database extract).  Figure 

4 dating to 1937 shows an 

aerial view of the study 

area including the railway tracks associated with the Wharf.  This shows two sets of railway tracks.  

One parallels the rear of the wharves whilst the other parallels Wharf Street.  They meet at the 

southern end of the current study area as the wharves tracks curve westward to meet the Wharf St 

tracks.    

By 1942 further tracks had been added.  One extends perpendicular to the north side of White’s 

Shed to the north side of No. 4 Wharf and the other parallels the western side of White’s Shed.  

The tracks on the north side of White’s Shed was “… established for the 10 ton travelling crane whilst 

that on the western side was for a travelling crane used to sort and load logs onto the parallel railway 

tracks’ (Gordon Grimwade & Associates 1999, 52).    

As ship loading methods changed through time with containerisation and the bulk sugar terminal 

came on line, it appears that the railway tracks became redundant. 

Figure 8:  SS Merriwal loading logs at Chillagoe Wharf, 1904.  Note raised 
railway track and log paddock. (CHS) 
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2.5. Molasses Tanks 

Bulk molasses was an important export for Cairns during the 1950s and into the 1960s.  A molasses 

tank had been installed at the Wharves by 1958 (Gordon Grimwade & Associates 2005, 18) 

however, it is unclear based on current research when the Molasses Tank was constructed.  A plan 

dated 1964 (see figure 9) shows its layout.  Two tanks are shown in this plan but in the end the 

second, more southerly tank does not appear to have been constructed. 

A plan of the Cairns Ports area in 1981 no longer shows the molasses tank (CHB Annual Report 

1981, 12) so it is assumed that the tank had been removed prior to this time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9:  Cairns Molasses Terminal Area plan 1964 (Source CHB) 

Figure 10:  Cairns Wharf Complex c. 1964.  Note the molasses tank 
situated to the south of Whites shed in the vicinity of Wharf Shed No. 5 
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3.0 Review of Existing Information 

Planning for the re-development of the wharf complex and associated areas has been underway for 

over a decade.  This section examines the existing information that has been generated during 

various planning processes that deals specifically with heritage matters and considers the potential 

impact on the heritage values of the wharf complex of the development proposal for the Cairns 

Entertainment Precinct. 

3.1. Sinclair Knight Merz, Cityport White’s Shed, Building Report, December 

1998 

This structural assessment of White’s Shed provides a physical description of the original shed 

excluding the steel framed annex on the western side of the Shed.  Its main findings are: 

• The building as originally constructed does not meet current Australian building standards 

for wind loading;   

• Much of the timber framing within the shed is oregon with purlins, girts and wall top plate 

being silky oak; 

• The condition of the hardwood decking and floor joists could not be determined but holes 

and floor movements indicated deterioration of the timber framing below the concrete 

topping; 

• Floor levels indicate subsidence due to overloading; 

• Termite attack was evident in a number of columns, trusses, frames and girts; and 

• A number of columns also showed evidence of stress (“…severely split along their length 

and at bracing connections and a number of wall braces have pulled apart” p. 3). 

3.2. Mark W Moore & Gordon Grimwade, Cairns Cityport Cultural 

Heritage Assessment, April 1999 

The heritage significance of the wharf complex was determined following a cultural heritage 

assessment carried out by Gordon Grimwade & Associates in 1999.  The cultural heritage 

assessment was required as part of the Impact Assessment Study that was carried out at the same 

time.  The Impact Assessment Study resulted in a ‘Concept Master Plan’, part of which addressed 

the heritage issues raised in the cultural heritage assessment.   
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Twenty non-Indigenous cultural heritage sites were identified during the assessment and a number 

of these were subsequently nominated for inclusion on the Queensland Heritage Register (QHR).  

With regard to the proposed re-development of the site, it was recommended that: 

preservation and/or adaptation of the significant places within Cityport be managed through 

a cultural heritage interpretation venture in keeping with a central aim of the project to 

provide greater accessibility for residents and tourists to the waterfront.  Improved access, 

combined with heritage interpretation, can jointly enhance the heritage values of the 

historically significant sites.  The concrete wharves, Nos. 2 and 3 Wharf Sheds, and White’s 

Shed can be the central focus of the heritage interpretation area…These structures can be 

managed through adaptation and interpretation conducted in a way which does not 

substantially detract from their cultural significance (Moore & Grimwade 1999: 1).   

These general principals were adopted in the subsequent Concept Master Plan and resulted in the 

designation of a ‘Heritage Plaza’. 

Specific management recommendations were formulated for the wharves, wharf sheds, White’s 

Shed and the No. 2 Gate.1

1 The railway tracks and cargo crane were not considered in these recommendations, but were subsequently 
listed as significant in the QHR entry.  

  Regarding Cairns Wharves, Wharf Sheds and White’s Shed it was 

recommended that: 

these heritage buildings and features be adapted and retained.  In order to complement 

Cityport’s central aim of increasing public appreciation of the waterfront, it is 

recommended that adaptation to these heritage sites be conducted in such a way that it 

does not detract from cultural significance.  This would involve incorporating the historical 

industrial wharf heritage of Cairns as a central theme to the Cityport development.  The 

theme might be developed and interpreted so that public access is increased and awareness 

for the significance of the area is enhanced (Moore & Grimwade 1999: 68-9). 

These recommendations were also largely adapted in subsequent planning documents for the 

Cityport re-development.   

The 1999 cultural heritage assessment remains an important document that provides substantial 

detail on the history of the wharf complex, the significance of elements within it and the importance 

of the wharf complex to the history of Cairns and Queensland.  It is also important when 

considering interpretive opportunities for the Cairns Entertainment Precinct. 
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3.3. Allom & Lovell, Cairns Cityport Wharf Area: conservation and 

management plan, March 2001  

An additional recommendation made in the 1999 cultural heritage assessment was that a 

Conservation Management Plan (CMP) should be carried out for the wharves, wharf sheds and 

White’s Shed.  This was subsequently commissioned and undertaken by heritage consultants Allom 

& Lovell.  By this stage the Cairns wharf complex had been provisionally entered into the QHR (in 

January 2000).  The entry on the QHR included the railway tracks and cargo crane along with the 

wharves, sheds and gate.   

The Executive Summary of the CMP drew attention to the significance of the reinforced concrete 

wharves and the continued use of the port facilities at that time.  The summary noted: 

There is now a proposal for the city to turn its face towards the wharves once again.  Any 

development should be a balanced mix between the demands of tourism, cafes and hotels 

and for ongoing maritime use, shipping and wharf activities.  The greatest threat to the 

cultural significance of the wharves would be to turn them into a ‘theme park’ denying their 

role as a part of Cairns’ cultural and economic life…The wharves offer exciting 

opportunities for adaptation and reuse whilst still maintaining their original purpose and the 

visual and physical links that together makes up their cultural significance (Allom & Lovell 

2000: 2).   

The summary further noted that “adaptation and new use is acceptable”, but “broad scale planning 

and capital work on individual structures should however be informed by the cultural significance of 

this place”, further reinforcing the conclusions of the 1999 Cultural Heritage Assessment (Allom & 

Lovell 2000: 2). 

The CMP outlined a conservation policy (pp. 36-45) and the various elements of the policy provide 

important guides to the planning and design of subsequent development in the wharf complex.  

Policies of direct relevance to the current development proposal include: 

Policy 9: Any work carried out at the Wharves including maintenance or urgent work 

should retain the evidence of wear and patination of age.  

Policy 11: The Wharves should be integrated back into the activity of the city. 

Policy 12: The significant vistas of the wharves, sheds and Clock Tower from the water 

should be retained. 
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Policy 16: Elements which diminish the overall significance of the place should be removed 

from the site. 

Policy 17: The adaption and reuse of the site and buildings should be informed by the 

levels of significance identified in this report 

“…the special qualities of each identified element [ie buildings and their inter-relationship] 

should be used as a starting point. [for maintaining the significance of the Complex]   The 

significance of Whites Shed lies in side.  The exterior of the shed has been severely 

compromised through demolition and re-cladding.  However, the timber roof framing and the 

remnants of the conveyor system must be retained.  The full extent of the timber floor must 

also be retained.  The acceptable level of intervention in Whites Shed is quite high so long as 

the identified significant items are retained in a meaningful way. (Allom Lovell 2000:43-4) 

Policy 18: Any new development within the present site should be located outside of the 

significant view corridors. 

Policy 19: The design of any new development within the site should create a cohesive and 

easily identifiable group. 

These policies remain current today and have been incorporated into the master planning process 

for the site.  They have also informed the recommendations made in Chapter 7 of this report.    

3.4. Cairns Port Authority, Heritage Application – Cairns Cityport South – 

Heritage Precinct, November 2001 

By 2001, planning of the heritage precinct originally recommended by Moore & Grimwade (1999) 

had moved from “initial design concepts” to detailed planning (Cairns Port Authority 2001: 2).  The 

Cairns Port Authority (now Ports North) commissioned C&B Group to produce the above report 

in order to guide discussions with the then EPA Cultural Heritage Branch and Queensland Heritage 

Council with respect to maintenance and future development of the site.   

Following these discussions, an application compiled by C&B Group was made to the Development 

Sub-Committee of the Queensland Heritage Council, for approval “in principle” of the Cairns 

Cityport South Masterplan.  The Conservation Management Plan by Allom & Lovell (discussed 

above) and the Cox Rayner Cairns Cityport South Heritage Precinct Supplementary Report were 

included as part of the application.  

Details in relation to this application are summarised in section 5.3.2.1. 
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3.5. GHD, ‘Cairns Port Authority Cityport South Waterfront: Detailed 

Concept Report’, September 2008. 

This report is currently guiding the master planning and concept design process for the South 

Waterfront and Public Space development.  The report includes a number of references to the 

heritage significance of the wharf complex and how this significance might be reflected in designs for 

redevelopment. 

One of the “strategic principals” of the concept design is to “preserve the heritage integrity of 

those parts of Cityport which have cultural significance by reutilising historic structures wherever 

feasible” (GHD 2008: 3).  A ‘Heritage Plaza’ is flagged for the area along the inner side of the wharf 

sheds (GHD 2008: 12).  The plaza is proposed to “incorporate the relics of the site’s maritime 

industrial past into a modern urban setting” (GHD 2008: 22).  Heritage theming is proposed for the 

Wharf Street entry off Lake Street (GHD 2008: 16).  Signage concepts for the Heritage Plaza 

“should identify the relationship between cultural and historical patterns through the use of 

recycled materials.  Opportunities to provide interpretative signage is appropriate within this 

precinct to reinforce the heritage value of the site” (GHD 2008: 27). 

A chapter in the report is also dedicated to ‘Heritage Opportunities”.  Some of the opportunities 

noted in the chapter are relevant at this stage: 

• As much as possible of the original fabric should be retained; 

• Adaptation can, and will, be favourably considered provided it is favourable to the 

original structure; 

• The ‘sense of place’ should be retained and link strongly with the heritage values of 

the place; 

• When new fabric is inserted it should be compatible and integrate smoothly while 

still being readily identifiable to casual observers (GHD 2008: 24) 

It is considered “essential that adaptive re-use considers the heritage values equally with those 

relating to modern usage and does not subsume those values in the interests of expediency” (GHD 

2008: 24).  This point is reiterated again as a primary objective for the project to consider. 
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3.6. Converge Heritage + Community, Site Master Planning Report – 

Historic Cultural Heritage Cairns Cityport, Cairns Ports 09125C/2009.  

September 2009. 

This document summarises previous heritage evaluations and assessments of the Wharf Complex 

and provides and updated description and assessment of most of the features within the Complex.  

It provides guidance as to the specific significance of elements within the features as well as the 

broader Site Complex heritage significance and provides recommendations for the development of 

the Cruise Line Terminal based within No. 3 Wharf Shed and surrounding areas which lie within the 

Heritage listed footprint. 

The above mentioned report has been used extensively in the development of this report, as its 

advice competently builds on the advice of the previous reports completed for the site over the 

past decade, and has secured both approval and construction of the only development of heritage 

assets on the site previously. 
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4.0 Site Description 

The heritage-listed wharf complex includes Wharves 1-5, No. 2 and 3 Wharf Sheds, breezeway, 

White’s Shed, clock tower, cargo crane, No. 2 Gate and railway tracks within its boundary.  Those 

parts of the complex relevant to the current works programme are discussed below. 

4.1. Views and Vistas 

The wharf complex including White’s Shed can be viewed from a number of vantage points, 

including Lake and Wharf streets and from Trinity Inlet.  The vista from Lake Street takes in No. 2 

Gate, No. 2 Wharf Shed, cargo crane and some of No. 3 Wharf Shed and the breezeway.  White’s 

Shed is obscured by vegetation from both positions and the remainder of No. 3 Wharf Shed and 

the clock tower is similarly obscured when viewed from Lake Street.  Views from the western end 

of Wharf St are similarly obscured by vegetation.  However it is noted that it is likely that the trees 

were planted in this area relatively recently in order to obscure views of the deteriorating White’s 

Shed and that originally the shed and its relationship to the wharves and wharf sheds would have 

been clearly visible from Lake St.  The current entrance to the site is at the junction of Lake and 

Wharf Streets or from the road opposite the Convention Centre.     

4.2. White’s Shed 

Various studies and assessments of condition of White’s Shed have been conducted since 1998 as 

part of cultural heritage assessments and assessments of structural integrity.  As the shed has 

remained largely unchanged in this period, existing relevant plans and descriptions are included in 

this report and referenced accordingly.     

Figure11: View from eastern end of Lake St,  
looking south. 

Figure 12: View from west end of Wharf St at 

junction with Grafton St, looking east. 
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White’s Shed lies at the southern end of the Cairns Wharf Complex.  It comprises a large timber 

framed corrugated iron clad structure with gable roof approximately 73 m long and 20m wide.  The 

building is approximately oriented north – south and parallel with the associated railway tracks and 

wharves which lie to the east of the structure.  Elevations of White’s Shed were compiled in by 

GHD in 2006 and have been attached as Figures 18 - 20.   

A large, steel framed skillion roofed annex with concrete block base extension has been added to 

the western side of White’s Shed.  The annex is approximately 17m wide and extends along the full 

extent of White’s Shed and is thus approximately 73m long.  This structure is described separately 

to the original building.   

4.2.1 Exterior 

South Elevation:  The gabled end of this 

shed is clad in corrugated iron or 

customorb.  There is a large sliding door 

(exterior sliding) in the SW corner which is 

approximately 4m high and wide.  A 

concrete ramp extends from the base of 

the door for a length of approximately 6m.  

A timber beam is now fixed over the 

former opening and the corrugated iron has 

been replaced.  There is another former 

opening approximately 3.5m high and wide 

on the SE corner which is now boarded up 

with newer corrugated iron.  Several boxes 

of electrical switches are mounted on the walls; two between the two former openings and one on 

the concrete ramp.  Recent plantings largely obscure the elevation. 

East Elevation:  Facing out to the wharves, this elevation is also clad in corrugated iron 

colourbond which is in reasonable condition.  The double length sheets show the deformation of 

the inside structure by sagging of the “beut” joints.  It has a central sliding door which has two steel 

channels either end for the door rollers and a large channel forming the lintel over the doors.  The 

doors are steel framed vertical corrugated iron.  There is some damage to one door which has 

subsequently been covered with a sheet of unpainted 5plywood.  Recent landscaping has resulted in 

a row of casuarinas lining this elevation.  These trees have been planted too close to the walls and 

are impacting the integrity and condition of the building.  

Figure 13:  Southern elevation of White’s Shed with 
Wharf Shed No. 3 and clock tower in background.  
Mooring blocks are stored on part of the Molasses Tank 
foundation slab in the foreground. 
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North Elevation:  Clad in corrugated iron 

sheeting, with a plain galvanised sliding door and 

frame approximately 4m high and wide at the 

eastern corner.  The steel sliding tracks are 

located on the outside face.  An original wood 

sliding door approximately 3m high and wide is 

located at the western corner.  The awkward 

junction between the shed and annex is 

covered by a piece of corrugated iron sheeting.  

The whole elevation is softened by recent 

plantings and general landscaping.  A 1600mm 

high cyclone fence covered with ’brush’ material hides the bottom of the building.  A creeper is 

beginning to cover the brush fence. 

4.2.2 Interior 

White Shed is described by SKM as follows: 

The building superstructure comprises of 13 main traverse frames at 6100 centres which consists of: 

• Two main wall columns (300 x 220 Oregon) 

• Two internal columns (300 x 220 Oregon) supporting conveyor gantry 

• Trussed roof framing supported by columns 

Midway between the main frames are intermediate frames which consist of: 

• Two intermediate wall columns (220 x 170 Oregon) 

• Intermediate rafters (220 x 170 Oregon) 

Interconnecting the traverse frames are the following which complete the building structural 

framework: 

• Ridge beam 

• Purlins and first (150 x 100 silky oak) spanning to main frame columns 

• Diagonal wall bracing members  

…The conveyor system runs the length of the building between the internal columns within the depth 

of the roof trusses.  It is comprised of two levels; a lower walkway level and an upper conveyor level. 

Figure 14:  Northern elevation of White’s Shed 
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The conveyor structure is made up of timber 

beam sections spanning between the internal 

columns.  Access is gained to the walkway level 

via a ladder at the northern end of the building 

[which does not now extend to the floor level] 

(SKM 1989, 2 -3) 

The central columns are laterally braced by 

two large timber braces at the northern 

end but this bracing is missing from the 

southern end. 

The eastern elevation between the intermediate frame between 3 and 4 and  traverse frames 4 and 

5 (numbering from north to south) have dropped to follow the sloping of the floor line in this area.  

A girt in this location is broken with a piece missing.  There is also a hole in the floor at the SE 

corner of the building and framing for a possible former opening.  Remnant conveyor trolleys have 

been stacked in this area. 

The western internal elevation is similar 

to the east elevation except cladding is 

limited to the top of frames to eaves 

level (approximately 3m) except where 

a central door has been cut through the 

intermediate frame level with the floor 

(between traverse frames 7 and 8).  

There is no cladding and no door in 

this opening which is approximately 6m 

high to the steel RSJ and supporting 

timber post above.  The original timber 

flooring in this area is approximately 

200 x 75 planks on wood or concrete 

bearers. 

Located between the newer door on 

the eastern side and the probably 

original door on the western side, on 

the northern elevation is a wooden 

Figure 16:  Electrical room attached to northern elevation of 
White’s Shed, looking to west 

Figure 15:  Conveyor trolleys stacked in SE corner of 
White’s Shed 
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planked enclosure which is fixed to the wall.  The room thus created is an approximately 2 x 4m 

and 3m high.  The joists for this structure are approximately 200 x 100 and 200 x 150.  Planking 

forms ‘slats’ which have been partly covered at a later date with sections of masonite sheeting.  The 

‘room’ is clad at the top with galvanised iron sheeting to form a platform.  Given the massive nature 

of the framing for this structure it is thought that heavy equipment was housed on the roof.  It 

appears to have been the original electrical room for White’s Shed and remnant power boards and 

electrical fittings are evident on the entrance wall on the west side of the enclosure.  The flooring 

within the enclosure is the original timber planking, has not been covered with concrete and 

appears in good condition. 

The floor of the shed has been largely covered 

with a layer of concrete.  As noted by SKM the 

levels of this flooring vary by up to 500mm.  “This 

along with the permeant deflections noticeable along 

the ridge and eaves lines indicate that significant 

overloading of the floor has occurred, resulting in 

substantial settlement of numerous piles” (SKM 1998, 

3). 

The termite damage which was evident at the time 

of the SKM structural assessment has not been 

remediated and is still evident.  For example central columns 3, 4 and 7 have been severely 

damaged.  It does not, on the surface, appear that the building has deteriorated further as a result of 

ongoing termite infestation. 

 

Figure 17:  Flooring at entrance cut through 
western elevation 
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Figure 18:  GHD 2006 drawings of White’s Shed (courtesy Ports North) 
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Figure 19:  GHD 2006 drawings of White’s Shed (courtesy Ports North) 
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Figure 20:  GHD 2006 drawings of White’s Shed (courtesy Ports North) 
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4.3. White’s Shed Annex 

This later skillion addition has a vertical steel profile decking from the eaves to 1600mm above 

ground, steel RSJ columns behind, and concrete block base to ground level.  There is diagonal 

bracing comprising 60mm steel angle iron in the most southerly bay.  The base junction at ground 

level of both diagonals has broken away from their bases.  The midway large sliding door 

(approximately 5m by 5m) has broken and is inoperable.  The gap created by this doorway is 

protected by various vertical sheeting, and the top wall panel is destroyed and dangerous.  An 

additional approximately 5 x 5m sliding door is located on the south and north sides of the annex.  

The skillion roof abuts the original western gable side of White’s Shed which has been trimmed 

back at this join.  This area is badly deteriorated and open to the weather with strips of corrugated 

iron cladding hanging from the gap created between the annex and original White’s Shed roof.  RSJ 

framing for the annex has been laid directly on top of the wooden traverse frames on the western 

side of White’s Shed.  

The interior of the annex is unlined and has a dirt floor.  A concrete ramp has been laid over the 

dirt floor at the entrance cut into the western elevation of White’s Shed.  This does not now abut 

the top of the floor level of White’s Shed and there is now a gap between these elements.  

White’s Shed and the associated annex are enclosed by cyclone fencing. Trees have been planted on 

the western and eastern side of White’s Shed and the annex.  Some of these are now affecting the 

integrity of the buildings. 

4.4. Molasses Tank Area  

This area extends south of White’s Shed 

and surrounded to the west, south and 

north by a road which provides access to 

the wharves.  It generally comprises a 

grassed area within which are a number of 

concrete foundation slabs.  Of particular 

note is the circular concrete foundation 

slab for a now removed molasses tank 

which lies slightly within the northern part 

of this grassed area.  The molasses tank 

foundation slab is approximately 22.5m in Figure 21:  Molasses tank foundation slab with mooring 
blocks and fuel tanks 
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diameter and has largely been obscured by a layer of bitumen.  It is known that some molasses 

piping exists in the subsurface on the northern side of the tank foundation slab.   Concrete mooring 

blocks and metal fuel tanks are currently being stored on the slab. 

Five other concrete slabs of varying sizes are located with the grassed area.  Historic photographs 

appear to indicate that these all date to structures that have been located in the area since the 

1980s and are now removed.  The slabs are therefore considered not to have any heritage 

significance. 

There is no surface evidence remaining of the former log paddock or cranes which occupied the 

western side of White’s Shed. 

4.5. Railway Tracks  

Two sets of railway tracks are present 

on the western side of the wharves.  

One set of double railed railway tracks 

extends from the northern end of No. 

2 Wharf Shed from the southern end of 

the loading platform through to the 

loading platform at the southern end of 

No. 3 Wharf Shed and then becomes 

single-railed track along the western 

side of Wharf No. 4.  The tracks are all 

recessed into the present ground 

surface.  The section of tracks which 

lies on the western side of the 

refurbished No. 3 Wharf Shed has 

been re-laid into a polished concrete 

base.   

These double tracks extend south 

beyond White’s Shed to approximately 

level with the middle of the molasses 

tank foundation slab.  At this point the 

tracks are subsumed in the bitumen of 

the road.  It appears that this bitumen 

Figure 23:  Railway track at back of workshops 

Figure 22:  Railway tracks as they pass between the wharves 
and White’s Shed within QHR listed area. 
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has been laid directly over the tracks although some sections of track now appear to be missing.  

Where the road cuts through to the wharf the railway tracks appear to have been lifted. 

A single track curves to the west on the south side of the wharf access road and continues around 

the back of the Great Adventures/Quicksilver sheds and Ports North workshop.  An access road 

into these workshops has further cut the railway track.  The track in this area appears relatively 

undisturbed and intact.  Its condition appears fair although rust is evident at the base of the tracks 

and the sleepers appear rotten.  The track ends at the junction of the Wharf St easement and it is 

evident that the line has been cut at this point.  None of the track at the back of the workshops is 

visible from the Cairns Wharf Complex. 

There are no remains of the railway tracks that ran along the western side of White’s Shed or for 

the electric cranes. 

. 
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5.0 Historic Cultural Heritage Significance 

This chapter examines the statutory and non-statutory register listings for the Cairns Wharf 

Complex and provides a detailed statement of significance that discusses the ‘heritage values’ of the 

place relevant to the proposed Project.  This will assist in understanding the how White’s Shed 

contributes to the Cairns Wharf Complex its cultural heritage significance.  

5.1. Determining Historic Cultural Heritage Significance 

Historic cultural heritage significance relates to people’s perspective of place and sense of value, 

within the context of history, environment, aesthetics and social organisation. 

A range of standards and criteria are available to assist with determining cultural heritage 

significance.  The following sections discuss the Burra Charter (ICOMOS Australia) and the recognised 

legislative framework of the Queensland Heritage Act 1992 (reprinted 1 April 2008).  

5.2. Historic Heritage Assessment 

The Australian ICOMOS Burra Charter is considered to provide best practice guidelines in respect 

to cultural heritage management in Australia. First adopted in 1979 by Australia ICOMOS 

(International Council on Monuments and Sites), the charter was initially designed for the 

conservation and management of historic heritage. However, after the addition of further guidelines 

that defined cultural significance and conservation policy, use of the charter was extended to 

Indigenous cultural heritage.   

The charter defines conservation as ‘the processes of looking after a place so as to retain its 

cultural significance’ (Article 1.4). A place is considered significant if it possesses aesthetic, historic, 

scientific or social value for past, present or future generations (Article 1.2). The definition given for 

each of these values is as follows (Articles 2.2 to 2.5).  

Aesthetic value includes aspects of sensory perception for which criteria can and should be stated. 

Such criteria may include consideration of the form, scale, colour, texture and material of the fabric; 

even the smells and sounds associated with the place and its use.  

Historic value encompasses the history of aesthetics, science and society, and therefore to a large 

extent underlies all of the terms set out in this section.  A place may have historic value because it 

has influenced, or has been influenced by, an historic figure, event, phase or activity. For any given 

place the significance will be greater where evidence of the association or event survives in situ, or 

where the settings are substantially intact, than where it has been changed or evidence does not 
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survive. However, some events or associations may be so important that the place retains 

significance regardless of subsequent treatment.  

Scientific value of a place will depend upon the importance of the data involved; on its rarity, 

quality or representativeness, and on the degree to which the place may contribute further 

information about places and processes from the past.  

Social value embraces the qualities for which a place has become a focus of spiritual, political, 

national or other cultural sentiment to a majority or minority group. 

Every place has an aesthetic, historic, scientific or social value to some member of a community.  

Most places therefore meet some of the criteria discussed above.  It is, however, neither possible 

nor desirable to conserve every place.  Some measures must be applied to these broad criteria in 

order to determine the degree of significance.  The degree to which a place is significant will 

determine the appropriate forms of conservation management for that place. 

Assessing cultural heritage significance against set criteria is a widely recognised method of achieving 

consistent, rational and unbiased assessments.  Various authorities and bodies involved in heritage 

conservation adopt assessment criteria including the Australian Heritage Council, the National 

Trust, ICOMOS Australia, the Department of Environment and Resource Management and the 

Queensland Heritage Council.   

5.3. Significance Assessment and Relevant Legislation Applicable to the 

Project 

5.3.1 National Legislation 

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is the key national 

heritage legislation and is administered by the Commonwealth Department of Environment, Water, 

Heritage and the Arts.  The EPBC Act provides a number of statutory controls for heritage places 

of national significance.  Places of national heritage value and those owned or managed by the 

Commonwealth are located on the National Heritage List and Commonwealth Heritage List 

respectively. 

In addition, the Australian Heritage Council manages the Register of the National Estate.  The 

Register was frozen in 2007 and no new items can be added to it.  However, the Register remains a 

statutory register until 2012 and must therefore be considered by the Minister for Environment, 

Water, Heritage and the Arts under the EPBC Act.   

11084C       P 40 

  

The Australian Heritage Places Inventory and Australian Heritage Database, which include sites and 

places from the National Heritage List, Commonwealth Heritage List and the Register of the 

National Estate, were consulted for this report.  The Cairns Wharf Complex appeared in relation 

to the National Heritage List and the Register of the National Estate, but is not formally registered 

in either.  Therefore, there are no statutory obligations arising from these listings.  

5.3.1.1 National Heritage List 

The wharf complex was nominated for the National Heritage List.  It is noted in the 

nominator’s Summary Statement of Significance that the wharf precinct is significant because 

of:  

• The role the wharves played in the development of North Queensland; 

• The use of reinforced concrete in wharf construction; 

• The sugar bag handling technology used in White’s Shed; and 

• The information the wharf complex can provide about the operation of ports in the 

twentieth century, the significance of ports to Australia’s history and the strategic role 

of the port during World War Two.  

The nomination is now ‘ineligible for PPAL’, which means that the nomination ‘has not been 

included in two consecutive annual assessment work plans of the Australian Heritage 

Council’ (http://www.environment.gov.au/heritage/ahdb/legalstatus.html).  The nomination is 

therefore no longer eligible for consideration by the Australian Heritage Council and will 

not be formally registered on the National Heritage List.    

5.3.1.2 (Former) Register of the National Estate 

The wharf complex was also nominated to the (Former) Register of the National Estate.  It 

is noted in the nominator’s Statement of Significance that: 

• The Cairns wharves and sheds demonstrate the development of the Port of Cairns and 

the contribution this made to the growth of the town; 

• The wharves are significant due to their age and extent and the innovate use of 

reinforced concrete; and 

• The clock tower is a local landmark. 
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The nomination is considered ‘Indicative’.  This means that information on the site has been 

entered into the Register of the National Estate, but no decision on whether the place 

should formally be entered onto the Register has been made. 

5.3.2 Queensland Legislation 

Places of state heritage significance in Queensland are managed under the Queensland Heritage Act 

1992 (2008).  The Act provides for the establishment of the Queensland Heritage Council and the 

Queensland heritage register (QHR), which lists places of cultural heritage significance to 

Queensland, and regulates development of registered places.  Under the provisions of the Act, any 

development of a place listed on the QHR must be carried out in accordance with the Act.   

The Queensland Heritage Act 1992 (2008) sets out specific tests for determining places of State 

heritage value.  Under Section 35 (1) of this Act, a place may be entered in the Queensland heritage 

register if it satisfies one or more of the following criteria: 

a) The place is important in demonstrating the evolution or pattern of Queensland’s 

history; 

b) The place demonstrates rare, uncommon or endangered aspects of Queensland’s 

cultural heritage; 

c) The place has potential to yield information that will contribute to an understanding 

of Queensland’s history; 

d) The place is important in demonstrating the principal characteristics of a particular 

class of cultural places; 

e) The place is important because of its aesthetic significance; 

f) The place is important in demonstrating a high degree of creative or technical 

achievement at a particular period; 

g) The place has a strong or special association with a particular community or 

cultural group for social, cultural or spiritual reasons; and 

h) The place has a special association with the life or work of a particular person, 

group or organisation of importance in Queensland’s history. 

 

Under Section 60 of this Act, a place may also be entered in the Queensland heritage register as an 

archaeological place if the place: 

a) Is not a State heritage place; and 
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b) Has potential to contain an archaeological artefact that is an important source of 

information about Queensland’s history. 

The Cairns Wharf Complex is listed on the QHR and satisfies the following criteria (quoted in full 

from the QHR entry ID 601790): 

Criterion A: The Cairns Wharf Complex is of importance in demonstrating the evolution of 

Queensland's history as it represents an important stage of development of Queensland and 

Australian wharf facilities dating from 1909 to 1942. The wharves are among the earliest Australian 

attempts to introduce the medium of reinforced concrete into wharf construction. The 

construction of number 6 wharf in 1942 demonstrates the importance of Cairns as a centre for 

Pacific forces during World War II, and its timber and reinforced concrete construction reflects 

war-time expediency. The wharf-side cargo sheds, numbers 2 and 3, are the most visible surviving 

remnant of the Cairns waterfront development in the early 1900s. The cargo crane is the last 

remaining crane from the earliest period of the wharf's history in the 1910s, and helps to convey a 

sense of the industrial maritime history of the wharves. White's (Sugar) Shed is a place which 

demonstrates an evolutionary stage of the North Queensland sugar industry and wharf practices 

dating to the 1920s through 1950s. The closure of the shed to sugar handling in the early 1960s was 

the result of the opening of Cairns bulk sugar terminal at Portsmith in 1964. The opening of the 

bulk terminals reduced significantly the wharf labour force required for the handling of sugar. The 

railway lines demonstrate the importance of rail links in establishing Cairns as the dominant regional 

port in far North Queensland, and consequently, as a viable town. The railway lines are also integral 

to an understanding of the operation of the wharves, with wharf shed platforms that aligned to the 

height of the rail cars. 

Criterion B: The Cairns wharf sheds, numbers 2 and 3 and White's (Sugar) Shed, demonstrate 

rare aspects of Queensland's cultural heritage as surviving wharf sheds are becoming increasingly 

rare throughout Australia as coastal cities revitalise their waterfront areas. White's shed, with its 

remnant bag-stacking machinery, is the only known example of this type of structure existing in 

Queensland and Australia, and as such also demonstrates rare aspects of Queensland's cultural 

heritage. 

Criterion C: The remnant bag-stacking machinery located in White's shed has the potential to 

yield information that will contribute to an understanding of Queensland's history. Since records of 

the sugar bag conveyance apparatus have disappeared in the years since abandonment of the 

system, the intact features along the roof of the structure's interior offer insights which are only 

available through study of this physical feature. 
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2. That the Heritage Council be informed when the works carried out within the terms of 

this certificate have been completed. 

3. All works and variations to the works to be carried out to the satisfaction of the 

Manager, Cultural Heritage, Environmental Protection Agency.  

4. This is an approval in principle for the masterplan only, and does not authorise any works 

to be carried out. 

5. Each stage of the development within the heritage register boundary of the Cairns 

Wharves Complex is to be subject to a separate Section 34 application. 

This approval lapsed in January 2010.  Advice from DERM regarding an extension to this approval 

noted that an extension was not possible as the legislation had changed and s.35(1) of the QHA no 

longer existed.   

No further approvals have so far been sought.  The current approvals process is outlined in 

Chapter 6. 

5.3.3 Local Legislation 

The Cairns Wharf Complex is listed on the Cairns Regional Council CairnsPlan (specifically 3.10.4 

Schedule of Heritage Sites) as it is a State heritage listed place  

5.3.4 Queensland National Trust 

The Cairns Wharves were entered in the Register of the National Trust of Queensland in 1998 

(NTQ CNS 1/34).  The place is considered significant because: 

• The wharves and sheds provide evidence of the development and expansion of the port of 

Cairns in the early twentieth century by the Cairns Harbour Board; 

• A technical achievement; the wharves were constructed of reinforced concrete in the 

1910s which was an early use of this material for Queensland wharves; 

• The clock tower above Wharf Shed no. 3 is a local landmark. 

Places listed on the Queensland National Trust Register are not afforded any legislative protection.  

However, in this case such a listing reinforces the significance of the place to the wider community 

(under the aegis of the Queensland National Trust) and therefore reinforces the value of 

community consultation prior to development. 
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Criterion D: The number 2 and 3 wharf sheds are important in demonstrating the principle 

characteristics of a wharf-side cargo handling structure. 

Criterion E: The Cairns wharves site is important because of its aesthetic significance as the 

wharves, number 2 gate, White's shed and wharf sheds, numbers 2 and 3, including the clock tower, 

contribute to the streetscape of inner-city Cairns. The wharves run at right angles to the main city 

streets of Cairns, terminating the long views down Abbott, Lake and Grafton streets south. These 

views are framed by the mountains and mangroves behind and across Trinity Inlet. The clock tower 

is particularly of aesthetic significance as a local landmark. 

Criterion F: The concrete wharves are important in demonstrating a high degree of technical 

achievement in the early twentieth century. The use of reinforced concrete for wharf construction 

represents one of the earliest Australian attempts to introduce this material for wharf construction. 

Criterion G: The Cairns wharves, sheds 2 and 3 and White's (Sugar) Shed, number 2 gate and 

clock tower have a special association with the Cairns community as physical evidence of the city's 

history and sense of identity. The clock tower affixed to the roof of the number 3 wharf shed has 

provided a focus for this identity, and has functioned as the city's and wharf's timepiece since 1948. 

Criterion H: The place has a special association with the work of the early Cairns Harbour Board. 

The wharves and sheds offer a physical reminder of the importance of the Board in establishing the 

maritime focus of the city and the development of the region. 

5.3.2.1 Master Plan Approval 

An application compiled by C&B Group was made to the Development Sub-Committee of the 

Queensland Heritage Council, for approval “in principle” of the Cairns Cityport South Masterplan in 

2002.   

The master plan and heritage precinct plan allows for the retention of the No. 2 Gates, view 

corridors along Abbott, Lake and Wharf Streets (particularly including the clock tower and 

breezeway), the retention of the concrete loading docks, the cargo crane, Wharf Sheds No. 2 and 3 

and White’s Shed.  Sections of the railway tracks were also to be retained, but these were to be 

recessed as the level of the pedestrian walkway was raised to the level of the wharf.   

The Masterplan was given approval, subject to the following conditions: 

1. This certificate was valid for eight years from the date of issue. 
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5.4. Current Assessment of Cultural Heritage Significance 

This section discusses the current levels of cultural heritage significance of the components of the 

Cairns Wharf Complex that are affected by the Cairns Entertainment Precinct development.  This 

discussion assesses the current level of cultural heritage assessment of the complex and its 

constituent components and provides further detail to the QHR entry.  The cultural heritage 

features of significance within the project area are: 

• White’s Shed; 

• Railway tracks; and  

• Molasses Tank foundation slab. 

Of these White’s Shed and a section of the railway tracks lie within the QHR listing.  The Molasses 

Tank foundation slab and part of the railway tracks lie outside the QHR listing.  Those areas which 

lie outside of the QHR listing do not have legislative protection; however, they remain a part of the 

broader heritage wharf site and are therefore considered within this assessment.   

The significance of buildings and the landscape or grounds within a site such as the Cairns Wharf 

Complex are co-dependent and complimentary of each other.  It is important to consider each 

feature individually during assessment, but conclusions that consider the significance of any one 

element in isolation of the others or the broader site is insufficient.  Equally it is insufficient to 

consider those features which fall within the current Project area in isolation of the other features 

which comprise the Cairns Wharf Complex to the immediate north. This section therefore 

considers the significance of the individual features within the Project area as discussed in section 2 

within the context of the Cairns wharves as a whole, whilst providing guidance as to the level of 

significance of these elements.     

To assist in this process the various features which lie within the Cairns Entertainment Precinct will 

be evaluated according to the following criteria: 

Table 1 - Significance criteria - Adapted from Grades of internal site significance (NSW Heritage Office: 11). 

Rating Justification 

Exceptional 

Rare or outstanding place or item of state and/or national significance, exhibiting a high 

degree of intactness or other such quality and is interpretable to a high degree, although 

alteration or degradation may be evident. 

High 

Featuring a high degree of original or early fabric or demonstrative of a key part of the 

place’s significance, with a degree of alteration which does not unduly detract from that 

significance. 
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Moderate 
Altered or modified elements. Elements with little heritage value, but which contribute 

to the overall significance of the place. 

Low 
Difficult or unable to be interpreted, not an important function, often subject to 

alteration, detracting from the significance of the place. 

Intrusive 
Damaging the site’s overall significance, an aspect of the site’s significance and/or 

significant fabric. 

 

5.5. Discussion of Significance 

5.5.1 Historic Value (criterion A of the QHA) 

The historic value of the wharves, sheds and railway tracks are key elements of the overall 

significance of the Cairns Wharf Complex.  These features were integral to the development of 

Cairns as a town (and later city) from the early 1910s onward, and therefore were also integral for 

the economy of Cairns and the region.   

White’s Shed is significant as a place which played a role in the evolution of Queensland’s history.  

The sugar industry has been of primary importance to the agriculture of Far North Queensland.  

The evolution of the industry has always been closely tied to the region’s history.  White’s Shed 

marked an advancement in the infrastructure necessary to export sugar and this equipment 

remained ‘state of the art’ for at least 30 years.  Material evidence of this infrastructure survives in 

the form of the sugar conveyor system located along the roof of White’s Shed and remnant 

conveyor trolley parts stacked within the shed. 

The Molasses tank foundation slab demonstrates a later phase of the sugar industry however the 

tank itself is now removed and the remnant slab is therefore considered to have low significance 

under this category. 

5.5.2 Rarity (criterion B of the QHA) 

White’s Shed is a rare example of an aspect of Queensland’s cultural heritage.  Few sugar industrial 

sites remain in Queensland.  Those that do remain are increasingly threatened by redevelopment.  

The conveyor system appears to be one of the only surviving mechanisms of its type not only in 

Queensland but in Australia.  The shed also appears to be a rare example of a wharf storage 

building constructed exclusively for the storage and handling of bagged sugar. 
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5.5.3 Scientific Value (criterion C of the QHA) 

The integrity and structure of the Cairns Wharf Complex as a whole has experienced some 

modification, particularly in the last three decades.  However, those elements of the complex that 

survive are particularly representative of wharf facilities from the early twentieth century.   

White’s Shed is significant for its potential to contribute important information for understanding 

Queensland’s industrial development.  This is based on the critical role White’s Shed played in the 

development of the sugar industry on the wharves during the early and middle part of the century.  

Whilst much information has been lost regarding the details on how the conveyor apparatus 

worked, a significant amount of important information is inherent in the design and layout of the 

portions still remaining along the roof of White’s Shed; 

5.5.4 Social Value (criterion G of the QHA) 

The wharf facilities that remain are associated with the Cairns Harbour Board, which was created in 

1906, and the wharf facilities are a central aspect of the identity of Cairns.  The centrality of the 

wharves to the history and development of Cairns also means there is a special association with the 

various industries in and around Cairns, in particular the sugar industry. 

White’s Shed is of social significance as a part of the wharf complex.  It is frequently mentioned as 

one of a socially significant set of wharf buildings and features which some members of the Cairns 

community feel is significant as the last remaining portion of the historic industrial waterfront of the 

1920s to 1950s. 

5.6. Statement of Cultural Heritage Significance 

From a heritage perspective, and in addition to the QHR entry criteria, the Cairns Wharf Complex 

and other elements which lie within the Project area are considered significant as: 

• The wharf complex demonstrates an important period of development of Cairns and wharf 

facilities in general in Queensland.  The railway tracks link the history of the wharves with 

the primary industries in the region, in particular sugar production; 

• White’s Shed, the railway tracks and to a lesser extent the Molasses tank foundation slab 

demonstrate the some of the activities carried out in the complex.  This is particularly 

evident in the spatial relationship between the elements, such as the railway tracks running 

at the rear of the sheds and the positioning of the sheds themselves.  The construction of 

the White’s Shed from massed timber and corrugated iron, and the open space within the 
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shed, also demonstrates the principal construction method and use of wharf sheds in the 

early twentieth century; 

• The aesthetic value of the complex and elements within it is particularly high.  The obvious 

patina of age, functional simplicity of the structures, distinctive lineal vistas along the 

wharves and the wharf sheds, the ruggedness of the corrugated iron, the use of massed 

timber internally, and surfeit of open space within White’s Shed are important examples.  

The vista from the eastern sections of the CBD to the complex and the mountains behind is 

also of significance; and   

• The wharves more generally have long had a special association with the people of Cairns. 

5.7. Schedule of Significant Elements 

Based on the above information, a significance assessment of White Shed’s fabric is itemised in the 

table below using the following significance definitions:   

Table 2:  Significance Definitions 

Significance Policy* 

Exceptional 
 

Retain all

High 
 

 fabric. Like for like replacement only for items which require 
periodic renewal. If alteration is required for the continued functioning of the 
site, minimise the changes, minimise removal/obscuring of significant fabric and 
give preference to changes which are reversible. 
Aim to retain all

Moderate 

 fabric. Like for like replacement only for items which require 
periodic renewal. If alteration is required for the continued functioning of the 
site, minimise the changes, minimise removal/obscuring of significant fabric and 
give preference to changes which are reversible.  Ensure that suitable cross 
sections of fabric and values remains present within the site. 
Aim to retain most

Low 

 fabric. If adaptation is necessary, more changes are 
permissible than for fabric of considerable significance. However, the same 
principles apply.  Ensure that suitable cross sections of fabric and values remains 
present within the site. 
Fabric of little significance may be retained or removed as required for the 
future use of the renewal, provided its removal would not impact or cause 
damage to more significant fabric.  

Intrusive Intrusive fabric should be removed or altered to reduce intrusion when the 
opportunity arises, whilst minimising damage to adjacent significant fabric. 

* The abovementioned policy is based alongside the primary principle: do as much as necessary and as little as possible. 

All original features within the shed are designated as being of high significance or higher.  This 

significance rating may require revision after the completion of investigative work and engineering 

advice regarding their intactness and structural condition.   
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Table 3:  Significance Ratings for specific features 

Area Element Level of 
Significance 

Whites Shed 
- External 

Roof form including ventilation 
ridge High 

 colourbond or zinculume - roof Low 

 colourbond or zinculume – 
walls Low 

 Doors and entrances at NE, E 
and SE sides Intrusive 

 Door and entrance at NW sides High 
 Door and entrance at SW side Moderate 

 Entrance cut through western 
elevation Intrusive 

 Skillion annex on W side Intrusive 

Whites Shed 
Internal 

Internal frame including 
columns, roof ridge line, trusses, 
purlins 

High 

 Concrete slab over timber 
flooring Intrusive 

 Timber flooring High 
 Foundation posts High 
 Conveyor structure Exceptional 
 Electrical room High 
Grassed 
area at 
south end of 
Project area 

Molasses tank foundation slab Low 

 Concrete slabs Low 
Railway 
Tracks Within QHR area High 

 Outside QHR area Moderate 
 

11084C       P 50 

  

6.0 Potential Impacts 

The proposed development will directly impact on the heritage-listed features within the Cairns 

Wharf Complex, such as White’s Shed, and also on those which lie outside the QHR listed area, 

such as the Molasses tank foundation slab and the railway tracks.  Impacts on these features are 

discussed individually below: 

6.1. Cairns Wharf Complex 

Overall it appears the impact on the Cairns Wharf Complex in the following ways.   

• It appears likely that the views and vistas associated with the Complex will be altered by the 

proposed development.  Design considerations should ensure that new building within the 

Precinct do not dominate the setting and avoid impacting on the views and vistas 

considered significant by this report; and 

• A significant feature of the Complex is the inter-relationship between the individual 

buildings within the complex and their spatial relationship with the railway tracks and each 

other.  It appears likely that raising of the ground level to meet current flood mitigation and 

access requirements will affect these spatial relationships.  The design of the Cairns 

Entertainment Precinct should aim to soften this impact as far as possible. 

Any adaptation or modification to these abovementioned elements will need to gain approvals from 

DERM. 

6.2. White’s Shed 

It is likely that the potential for impact on White’s Shed is extensive. 

• Demolition and alterations should be kept to the minimum and will, in any case, require 

DERM approval; 

• Alterations and additions to external roofing, gutters & downpipes, wall cladding, glazing, 

skylights and doors, decorative features, floor and ceiling finishes, fitments and fittings all 

have the potential to impact on the heritage values of the shed and these should be 

considered carefully from a heritage perspective;   

• Structural change is likely to have an adverse impact on the heritage values of the most of 

the shed and should be carefully planned.  Upgrading/strengthening requirements for the 
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shed should provide a balanced approach for structural and heritage needs.  Alternative 

(lightweight) structural strengthening materials and products should be considered 

wherever possible.  Recommendations that assist in planning to mitigate this impact are 

provided in section 8; 

• Previous unsympathetic alteration of the western side of the shed has led to a decline in the 

condition of this part of the shed, particularly in the roof area.  Similarly the introduction of 

a overloading of the wooden floor and then laying of a concrete skin over the damaged 

floor has impacted the condition of this part of the shed to an unknown extent.  Adaptive 

reuse of the shed should consider reconstruction of these elements and the removal of 

intrusive features such as the skillion annex and the concrete;   

• White’s Shed has not previously been painted internally.  Therefore it is preferable from a 

heritage perspective to maintain the internal framing of the shed in an unpainted state; and 

• Efforts to allow for reversibility of any additions or proposed changes, as well as 

interpretive options available should be attempted where possible.  . 

Approvals will need to be sought from DERM.  Modifications to the plethora of electrical conduits 

and the diversity of inappropriate gutters and downpipes could be considered positive outcomes.   

6.3. Railway Tracks 

It is likely that the potential for impact on the railway tracks is extensive.  Within the QHR 

boundary, the railway tracks are a feature which is ranked as retaining ‘high’ levels of cultural 

heritage significance at a State level.  In particular, there is a distinct spatial relationship between the 

base level of the wharves, sheds and associated loading platforms and the railway tracks and road 

surface.  The depth between these features and their footprint enables an appreciation of wharf 

activities historically carried out on site and this aspect was distinctly mentioned in historical 

documents as a key feature of the site. Therefore: 

• Demolition and alterations will impact on the heritage values of the Cairns Wharf Complex 

and will, in any case, require DERM approval;   

• Previous initiatives undertaken, including at the Cruise Liner Terminal – which has retained 

the railway tracks, should be considered as a preferred option for the railway track.   

Outside of the QHR boundary, the railway track is in fair condition but has been impacted at its 

western end and at the workshop entrance by later activities.  Further, this part of the track cannot 

11084C       P 52 

  

be seen from the Cairns Wharf Complex.  Whilst it is preferable to retain this feature, 

opportunities exist for redevelopment in this area as long as the recommendations outlined in 

section 8 are adhered to. 

6.4. Molasses Tank Foundation slab 

It appears likely that it will be proposed that the foundation slab be removed and demolished as 

part of the redevelopment of Project area.  As the cultural heritage significance of this feature is 

considered to be low, and as long as the recommendations outlined in section 8 are adhered to, it is 

likely that this impact will be acceptable. 

6.5. Theming, landscaping and artwork 

It is likely that the interpretation strategy for the Precinct will include heritage theming, landscaping 

and artwork which may impact on the heritage values of the Cairns Wharf Complex and features 

within the Precinct.  Care needs to be taken to ensure that the overall theme is in keeping with 

prior use of the site and provides visitors with an appreciation of the retained and adapted elements 

of the site and their significance to Cairns and its maritime connections.  

Any design initiative for the proposed redevelopment should ensure that these above mentioned 

objectives are met and that any new elements are compatible with existing interpretation at Shed 3 

and do not overstate, exaggerate, distort or compete with, the recognised cultural heritage values 

contained within Cairns Wharf Complex. 

6.6. Compatibility with the Cruise Liner Terminal (No.3 Wharf Shed) and 

No. 2 Shed 

In order to maintain the heritage values of the Cairns Wharf Complex as a whole, adaptive reuse of 

the cultural heritage features within the Cairns Entertainment Precinct should complement those 

works undertaken as part of the redevelopment of No. 3 Wharf Shed which now comprises the 

Cruise Liner Terminal and the proposed works for No. 2 Shed as part of the South Waterfront and 

public spaces area. 

Initiatives from the Cruise Liner Terminal project which are most appropriate to White’s Shed 

include: 

• Retention of railway tracks / road at existing level.  
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7.0 Heritage Obligations 

7.1. Statutory Heritage Listings 

The management and development of those elements of the Cairns Wharf Complex which lie 

within the Cairns Entertainment Precinct must comply with the legislative controls that apply due to 

its listing on the QHR.  The relevant statutory provisions (and its governing Act) are outlined 

below. 

7.1.1 Obligations under the Queensland Heritage Act 1992 

The Cairns Wharf Complex, which includes Wharves 1-5, Wharf Sheds No. 2 and 3, White’s Shed, 

clock tower, cargo crane, railway tracks and No. 2 Gate, is protected by the provisions of the 

Queensland Heritage Act 1992 (2008).  The care, conservation and development of this site are 

subject to the provisions of the Act and in particular, IDAS application will need to be made by the 

Project (and the application approved), before any works commence on or adjoining land entered 

on the Queensland Heritage Register.   

Figures 24 and 25 outline those areas which are currently entered on the Queensland Heritage 

Register for the Cairns Wharf complex as relevant to the Cairns Entertainment Precinct. 
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Figure 24: Heritage boundary for Cairns wharf complex (white line) (source DERM). 
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As discussed in section 5, the Queensland Heritage Council granted approval “in principle” to the 

Cairns Cityport South Masterplan in January 2002.  This approval expired in January 2010.  This 

approval was subject to the application made by Cairns Port Authority, which was in turn based 

primarily on the Allom & Lovell Conservation Management Plan created for the complex.   

Even if the Approval was still current, specific development requires statutory approval before 

commencing.  Therefore, any development work to any part of the Cairns Wharf Complex, 

including demolition, relocation, renovation, alteration, additions, painting in a way that alters the 

appearance, subdivision of the land changing the use and excavation, disturbance or change to the 

natural feature of the landscape, requires assessment from the DERM, under the provisions of the 

Queensland Heritage Act 1992. 

The land on which the Cairns Wharf Complex is located is freehold title (rather than Crown land) 

and therefore, according to the DERM (via Ecoaccess), development of the Cairns Wharf Complex 

falls under the Sustainable Planning Act 2009 rather than ‘Development by the State’ under s.71 of 

the Queensland Heritage Act 1992.  DERM is therefore the concurrence agency as defined by the 

Sustainable Planning Act 2009 and will be responsible for assessing the development application.   

Under the Sustainable Planning Act 2009, a development application (IDAS – Form 3) that addresses 

the heritage status of the Wharf Complex must be completed.  DERM require this application to 

provide drawings and rationale sufficient to assess the proposal.  This usually includes: 

• A heritage impact statement—this statement must be prepared by an appropriately qualified 

person (that is, a person who has qualifications in archaeology, architecture or history or is 

a member of a professional heritage organisation, for example Australia ICOMOS) and must 

provide a detailed analysis of how the development will conserve or impact upon the 

physical attributes of the place, the setting or context of the place, and other factors that 

contribute to the cultural heritage significance of the place (as described in the Queensland 

Heritage Register).  It is usual to include in this statement specification of initiatives where 

the Project team has sought to minimise impact on the cultural heritage significance of the 

place, and where this has not been possible, demonstrate that no other prudent or feasible 

option exists to achieve the development outcome. 

• Recent photographs of the Queensland heritage place—the photographs must depict areas 

of the place that will be affected by the development. 
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Figure 25: Heritage boundary for Cairns wharf complex (dotted line) (source QHR listing). 
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• A site plan to scale showing the location of the proposed development in relation to 

existing features of the Queensland heritage place. 

• Plans, sections and elevations to scale of the proposed development in relation to existing 

features of the Queensland heritage place. 

• Consultants' reports—a report must be provided where there are specific technical issues, 

such as structural, economic or safety issues. The report must demonstrate how potential 

detrimental impacts will be managed and be prepared by appropriately qualified persons. 

There is no application fee associated with the development application.  Documentation generated 

by the earlier ‘in principle’ approval would also be included with the statement of impact.     

The approval process timeframe, notwithstanding delays due to information requests, is set at 20 

business days.  If an information request is made by the DERM, the period in which the additional 

information is assessed can be extended due to factors such as staffing constraints within the 

DERM.  The need for an information request will be minimised if a constructive dialogue is 

maintained with the DERM as the project unfolds.   

An application may be refused if the options are not considered appropriate.  For this reason it may 

be advisable to involve DERM in a development application pre-lodgment meeting in order that 

DERM can provide some preliminary advice based on pre-lodgment drawings and rationale for both 

concept designs. 

7.1.2 Exemption Certificates 

Some of the work for the development may involve:  

• Testing of the condition of fabrics which involves impacting a sample area  

• Maintenance and repair; or,  

• Urgent conservation work that may be carried out prior to the construction phase.   

Under the Act, general exemption certificates allow for such work to be undertaken without an 

Integrated Development Assessment System (IDAS) application.  General exemptions apply to 

numerous types of works under one of the following broad headings: 

• Building maintenance; 

• Landscape maintenance; 

• Painting; and  
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• Minor repairs. 

DERM provides detailed guidelines on the scope of each of the general exemptions. 

7.1.3 Emergency Works 

An exemption certificate is not required for emergency works.  Emergency work is reversible work 

that is necessary to give temporary support, shelter or security to a registered place because: 

• It has been, or is likely to be damaged by fire or natural disaster; or 

• Of accidental or intentional damage. 

7.1.4 Archaeological Places 

A number of significant amendments were made to the Act in April 2008.  An important 

amendment applies to how archaeological places are dealt with under the Act.     

• Under section 60, a place may be considered to be an ‘archaeological place’ if not registered 

as a State heritage place and it demonstrates ‘potential to contain an archaeological artefact 

that is an important source of information about Queensland’s history’ (s. 60 (b)).  

Archaeological places can be entered onto the Queensland Heritage Register if they meet 

those criteria;   

• Section 89 requires a person to advise the Chief Executive Officer of DERM of an 

archaeological artefact that is an important source of information about an aspect of 

Queensland’s history.  This advice must be given as soon as practicable after the person 

discovers the item; and 

• Section 90 stipulates that it is an offence to interfere with an archaeological artefact once 

notice has been given of the artefact to the Chief Executive Officer. 

The potential for archaeological discoveries within the Cairns Entertainment Precinct during 

construction is discussed in detail in section 8.5 of this report. 

7.2 Archival Recording 

Although not specifically mentioned in the Queensland Heritage Act 1992, DERM often requires an 

Archival Recording of a site as a suitable condition of approval for development, particularly if the 

development will result in the loss of significant fabric or other historical evidence, or demolition of 

part of a building.  The current written records relating to the Cairns Wharf Complex include a 

comprehensive archival recording of parts of the complex but do not include the area under 

consideration or White’s Shed.   
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8.0 Recommendations 

8.1. Introduction 

These recommendations have been formulated with due regard to previous studies, the current 

physical and significance assessment carried out for this report and the heritage obligations 

discussed in section 7.  The recommendations are intended to guide the master planning and initial 

concept design phases and to assist in consultation with DERM. 

In particular, the aesthetic quality of the wharf complex should be retained in all future 

development.  The design, function, appearance and location of the wharves, wharf sheds and 

railway tracks evoke a particular aesthetic appreciation of a historic, functioning wharf facility.  This 

appreciation is embodied in the intangible ambience the setting represents through the obvious 

patina of age and use and the functional simplicity of the structures (in particular the sheds).  

Distinctive lineal vistas along the wharves and the wharf sheds, the ruggedness of the corrugated 

iron, the use of massed timber internally, the large, wide cargo doors and surfeit of open space (for 

the storage of goods) is at once arresting and unique.    

8.2. General Design Recommendations   

8.2.1 Recommendation 1 – Conservation of heritage values within redevelopment  

The heritage values of the place must be conserved and protected throughout all phases of the 

project and in line with the Queensland Heritage Act 1992, and advice provided for the site to date, 

including the conservation of key elements assessed by this report (Section 5.7). 

8.2.2 Recommendation 2 – Maintain views and vistas 

Although currently largely obscured by recent plantings, the vistas to and from the Cairns Wharf 

Complex including White’s Shed  and associated railway tracks should be maintained: 

• The vista from Gate No. 2 through to Wharf Sheds No. 2 and 3, the breezeway, White’s 

Shed, the railway tracks and beyond to the water, mangroves and mountains should be 

maintained;  

• The view of the sheds, clock tower and wharves from the water should be maintained;  

• The lineal vistas along the wharves and the western side of the wharf sheds including 

White’s Shed should be maintained; and 
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An Archival Recording is completed by a suitably qualified heritage professional and requires: 

• Measured drawings of buildings, structures, objects and places within the heritage 

boundary of the site; 

• Developed Photographic Recording; 

• Key Elevations and Plans; and 

• Photographic Report. 

The creation of detailed plans for the current proposed development of the site, including 

measured drawings of White’s Shed, and the existence of a contextual history and significance 

assessment, will ensure the Archival Recording is a relatively straight-forward process for a heritage 

consultant to complete. 

It is also likely that DERM indicate an added requirement is to identify those elements of the 

complex that are proposed to be removed and/or replaced and indicate this both on a plan and 

pictorially. 

 



155

11084C       P 61 

  

• Any new development on the site should not inhibit this view corridors. 

8.2.3 Recommendation 3 – Retain original fabric of White’s Shed 

Retain as much of the original fabric as possible: 

• The original door at the NW corner of White’s Shed should be retained in situ although it 

may cease to be a functioning door; 

• Key historic elements and features such as the wooden framing of White’s Shed, conveyor 

system, access ladder and electrical room should be retained as these assist in evoking the 

historical activity carried out within the shed and on the wharf.  Include where possible the 

retention of smaller, but no less significant, fixtures and fittings identified by the heritage 

reports for the site; 

• Undertake structural testing of the wood floor and foundations with a view to 

reconstruction; 

• Where replacement of material is required, ‘like for like’ is preferred (guttering and water 

pipes should be of a standard form consistent with the original style if that can be identified 

or be significantly different to demonstrate adaptation and addition); 

• Consider how conveyor trolleys currently stacked on the floor in the southeast part of the 

Shed could be used for interpretative purposes. 

8.2.4 Recommendation 4 - Adaptive re-use of White’s Shed 

Adaptive re-use of the place should complement the heritage values of the site:   

• The strong sense of space within White’s Shed, its basic form as a timber framed, 

corrugated iron shed with exposed truss roofing are critical elements to be retained;  

• Adaptations should be reversible where possible; 

• Use of modular space is acceptable within the shed, assuming any initiative is designed in a 

complementary and reversible manner, and which does not detract from the interpretation 

of key heritage fabric, as identified in section 5.7;   

• Surfaces should be returned to the original finish where possible or evidence of that original 

finish retained and interpreted in key areas (for example, the use of short sheet corrugated 

iron and the natural timber shed doors); 
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• Evidence of the sugar bag conveyor system including wooden framing, walkways and chutes 

should be retained.  This may be enhanced by interpretive elements to be installed;  

• Use the history of the place to contribute to interior finishing elements; and 

• Ensure any new elements introduced through adaptation are compatible, but do not 

overstate, exaggerate, distort, damage or compete with the cultural heritage values 

contained within the site currently (including ducting, plumbing and electrical services). 

8.2.5 Recommendation 5 – Sustainable design 

Adaptation should be focussed on sustainable design: 

• It is preferable to seek to minimise air conditioning in White’s Shed and efforts should 

be made to enhance cross ventilation through existing structural elements such as the 

ventilation ridge.  

8.2.6 Recommendation 6 – Retention of railway tracks 

It is recommended that those railway tracks that lie within the QHR listed area be retained.  Should 

DERM approval be gained to remove the tracks the following is recommended: 

• Record in detail prior to any impact.  In addition to the survey plan already prepared this 

includes photographic recording to archival standards; and, 

• Include in interpretative strategy for the Precinct showing how the railway tracks linked the 

wharves to the region. 

Further, it is recommended that the railway tracks that lie outside of the QHR listed area also be 

retained if at all feasible.  Should it not be feasible to retain this section of tracks the following is 

recommended: 

• Record in detail prior to any impact; 

• Cover tracks ‘in situ’ rather than remove; and 

• Include in interpretative strategy for the Precinct showing how the railway tracks linked the 

wharves to the region. 

8.2.7 Recommendation 7 - Identify and undertake professional conservation 

Identify and undertake professional conservation of original fabric and elements: 
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High  
 

Retain all fabric.  Like for like replacement only for items which require periodic 
renewal.  If alteration is required for the continued functioning of the Wharf 
complex, minimise the changes, minimise removal/obscuring of significant fabric 
and give preference to changes which are reversible. 

 
Moderate  

Aim to retain most fabric.  If adaptation is necessary, more changes are 
permissible than for fabric of high significance.  However, the same principles 
apply. 

 
Low 

Fabric of little significance may be retained or removed as required for the future 
use of the renewal, provided its removal would not impact or cause damage to 
more significant fabric.  

Intrusive 
Intrusive fabric should be removed or altered to reduce intrusion when the 
opportunity arises, whilst minimising damage to adjacent significant fabric. 

 

Table 5: Site specific Recommendations 

Area Element Level of 
Significance Recommendation 

Whites Shed 
- External 

Roof form including ventilation 
ridge High Retain and replace unsound 

elements with like for like 

 Corrugated Iron - roof Low Roof appears to have been re-clad. 
Consider reconstruction  

 Corrugated Iron – walls Low Wall appears to have been re-clad. 
Consider reconstruction. 

 Doors and entrances at NE, E 
and SE sides Intrusive 

May be removed.  Consider using 
original door and entrance 
locations in the redesign 

 Door and entrance at NW sides High Retain.  Thought to be original 

 Door and entrance at SW side Moderate 
Has been modified and enlarged.  
Consider reinstating original size 
and form of door and entrance 

 Entrance cut through western 
elevation Intrusive Reinstate intermediate traverse 

frame 
 Skillion annex on W side Intrusive Remove 

Whites Shed 
Internal 

Internal frame including 
columns, roof ridge line, trusses, 
purlins 

High Retain and replace unsound 
elements with like for like 

 Concrete slab over timber 
flooring Intrusive Remove 

 Timber flooring High 
Requires further investigation as to 
its integrity and intactness. 
Consider reconstruction 

 Foundation posts High Retain and replace unsound 
elements with like for like

 Conveyor structure Exceptional Retain and replace unsound 
elements with like for like

 Electrical Room High Retain and replace unsound 
elements with like for like 

Grassed 
area at 
south end of 
Project area 

Molasses tank foundation slab Low Record prior to any impact 

 Concrete slabs  Recent additions of low to no 
cultural heritage significance 

Railway 
Tracks Within QHR area High Retain 
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• Specific features and fittings such are in various condition.  Conservation of these 

elements should be undertaken by suitably qualified heritage professionals. 

8.2.8 Recommendation 8 – Inter-relationship of values 

The heritage values of the features within the Cairns Wharf Complex, including those features 

which lie within the Cairns Entertainment Precinct, are interrelated and complementary and should 

be considered as a whole: 

• The heritage values of Complex include not only the buildings, but their relationship to 

the surrounding site and this should be reflected in signage, landscaping and art; 

• Heritage values should be enhanced through signage, art, architecture and landscaping; 

• Signage and lighting should be distinctive, but not try to mimic historic styles that may 

not be compatible with the history and heritage values of the wharf complex; 

• Care should be taken not to trivialise these values and convert the space into a heritage 

‘theme park’; and 

• Staging options for further development must consider the heritage values of the 

complex in its entirety.  

8.2.9 Recommendation 9 – Complementary design No.2 & No.3 Wharf Sheds 

Development of No. 2 Wharf Shed should complement the development of No. 3 Wharf Shed in 

order that the interconnectedness between the various elements of the Cairns Wharf Complex be 

retained. 

8.3. Feature Specific Recommendations 

This section considers specific elements of the site and provides recommendations to guide the 

master planning and concept design phases of the project.  It uses the following significance rating 

system to manage heritage elements within the site: 

Table 4: Feature specific Recommendations 

Significance 
Rating 

Policy 

Exceptional 
 

Retain all fabric.  Like for like replacement only for items which require periodic 
renewal.  If alteration is required for the continued functioning of the Wharf 
complex, minimise the changes, avoid removal/obscuring of significant fabric and 
give preference to changes which are reversible. 
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Area Element Level of 
Significance Recommendation 

 Outside QHR area Moderate 

Retain if possible.  Leave in situ and 
cover if not possible to retain.  
Record and include in 
interpretation strategy prior to any 
impact 

8.4. Testing of Structural Integrity of White’s Shed floor 

The need to assess the structural integrity of White Shed’s floor and foundations was noted during 

the site inspections.  This work includes removal of the concrete laid over the floor to enable an 

inspection of all floor surfaces in addition to subfloor elements. 

This assessment should be considered early in the planning process and the necessary approvals 

from DERM applied for and approved in order that the assessment can be carried out.  This work, 

along with work method statements and works supervision should be managed by a suitably 

qualified heritage professional. 

8.5. Cumulative Impact 

Cumulative impact can occur to heritage-listed components of the wharf complex even if they are 

not subject to development as part of the Cairns Entertainment Precinct or works are 

contemplated by the Project in areas adjoining the heritage listed wharf complex.  This impact can 

occur through associated works such as excavation, heavy vehicle access and site buildings.   

The extent of work likely to be carried out within the Cairns Entertainment Precinct has potential 

for cumulative impact on White’s Shed particularly and more generally to the rest of the Cairns 

Wharf Complex.  Therefore any work carried out around White’s Shed must not interfere with the 

fabric and integrity of the shed.  Appropriate measures for the protection of the shed should be 

provided during the construction phase.  New development adjoining the wharf complex should 

equally avoid impact on the cultural heritage significance of the place. 

8.6. Archaeological Potential 

As noted in section 7.1.4 the existence or discoveries of archaeological remains that are potentially 

significant to Queensland history are protected under the Queensland Heritage Act 1992.   

• There is moderate archaeological potential to the site as modifications are expected to the 

land area west of the wharves and sheds. Recent drainage excavations and the Cruise Liner 

Terminal development revealed a number of features and elements associated with earlier 

phases of use of the area.  This included ferrous metal anchor braces that helped to anchor 
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the reinforced concrete wharves, an unloading pit associated with an overhead loading 

conveyor, rail track beneath the current ground surface, molasses pipes, timber posts from 

the earlier wharf structure and numerous fill layers.   An area of 10 to 12 metres west of 

the landward side of the wharves is considered therefore to have potential industrial 

significance for archaeological recording requirements; 

• Any future excavation within that zone should have a monitoring archaeologist present to 

record any features that might be encountered; and 

It is recommended that an historic archaeologist be appointed for construction phases of the 

project.  A procedure for incidental finds should be included in the project’s EM Plan in relation to 

this matter. 

8.7. Stakeholder consultation 

There are a number of key stakeholders that either need, or should, be consulted during the 

planning process for the Cairns Entertainment Precinct.   

• Department of Environment and Resource Management: 

Even though the current project’s scope only requires planning to the Concept Design stage 

it would appear prudent to be assured that the proposed concept designs would be likely 

to receive development approval from DERM so that development can flow smoothly from 

the concept phase.  The following strategy is therefore recommended: 

o At least one pre-lodgement meeting will be required in order to brief the Cultural 

Heritage Branch (DERM), on the proposed development and its likely impact on the 

heritage values of the site; 

o As much project information as is available should be prepared and tabled at the 

pre-lodgement meeting so that the officer managing the development process is 

properly informed; and 

o Detailed and on-going consultation with DERM will assist in reducing time delays 

during the development application process once the concept design has been 

chosen. 

• Queensland Heritage Council: 
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o  A condition of the ‘in principle’ approval granted by the Queensland Heritage 

Council in 2001 to the master plan was that the Council be informed when the 

development is completed.  Although the approval has since expired and recent 

revisions to the Queensland Heritage Act would now require this reporting to be 

made to DERM Cultural Heritage Branch, given that it is a major project which will 

attract public comment it would be appropriate to keep the Queensland Heritage 

Council advised of the Project. 

• Queensland National Trust: 

o As noted in section 5.3.4, the Queensland National Trust listed the wharf complex 

on the Queensland National Trust Register in 1998.  Though this listing does not 

carry any statutory requirements, the Queensland National Trust is a key 

stakeholder in heritage conservation and publicity in Queensland and should be 

consulted as part of the planning process. 

• Cairns Historical Society: 

o The Cairns Historical Society is a major cultural institution in Cairns and maintains 

an impressive collection of historical photos and documents.  As a key stakeholder 

in the interpretation of Cairns’ history, the Cairns Historical Society should also be 

consulted during the planning process. 
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Appendix 1 – QHR Listing – Cairns Wharf Complex 
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42/16616/105635

14 July 2011

Subject Cairns Entertainment Precinct - Marine Consultancy

Concept Design Review

Job no. 42/16616

We comment as follows on the impacts/constraints of the proposed Design Concept with respect to the
Ports North Facilities and associated Marine aspects.

Retention of the 30m security clear area from the quay line. This requires chain wire fence to secure
this area as currently exists at the back of the wharf area. There may be opportunities to adjust the
location of the fence line based on the fence height but no landscaping is likely to be acceptable
(trees or screening).

Retention of road level access behind the wharf for vehicle movement along the back of the wharf
and onto and off the wharf as per existing will be essential.

There are existing Ports North services corridors for services that needs to be retained or are agreed
diversion for data, power, stormwater, sewer, water that service along the wharf area and connect
back to Wharf Street, in particular the stormwater also has an overland flow component from Lake
and Grafton Street’s that discharge to the inlet. Interfacing civil works on Cairns Entertainment
Precinct site needs to be compatible with these services.

Ports North don’t want any restrictions on the commercial port operations on noise, vehicle
movements, and hours of operation. Design Concepts need to incorporate suitable acoustics and
light screening from Port traffic.

Existing leases on some of the subject land will require further discussion with Ports North,
particularly the Quicksilver site.

This option is predicated on an access from Dutton Street for upper level vehicle access to the
podium level. This access provision may require a design upgrade to satisfy Ports North.

Current concept shows an extensive cantilever at Podium level over the Wharf access road. The
higher podium level allows a cantilever over the access road provided a minimum clearance is
achieved, envisaged and to be agreed with Ports North at 4.6m. An extended structure will require
compliance with Ports North Marine security provisions ie. It may require removable or fixed barrier
to comply. Typical security clearances are 30m from the quay line but in some cases up to 50m for
military visiting vessels. All designs need review by Ports North maritime security staff as this
requirement is impacted by the level of encroachment.

Regards

B J Heggie
Manager - Cairns Office / Building Group NQ
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4 . 8  E N E R G Y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  
4 . 9  F I R E  I S S U E S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  
4 . 1 0  C H I L L E D  A N D  H E AT I N G  WAT E R  S Y S T E M S  . . . . . . . . . .  1 7  
4 . 11  C O N T R O L A N D  M O N I TO R I N G  S Y S T E M S  . . . . . . . . . . . . . .  2 1  
4 . 1 2  A I R  S Y S T E M S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 1  

5  E L E C T R I C A L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9  
5 . 1  G E N E R A L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9  
5 . 2  E L E C T R I C A L K E Y O B J E C T I V E S  . . . . . . . . . . . . . . . . . . . . . . . . .  2 9  
5 . 3  P O W E R  S U P P LY  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0  
5 . 4  G E N E R ATO R  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0  
5 . 5  U N I N T E R R U P T I B L E  P O W E R  S U P P L I E S  . . . . . . . . . . . . . . .  3 1  
5 . 6  E A RT H I N G  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2  
5 . 7  T E C H N I C A L E A RT H  /  C L E A N  E A RT H  . . . . . . . . . . . . . . . . . . .  3 2  
5 . 8  L I G H T N I N G  P R O T E C T I O N  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 2  
5 . 9  M A I N  S W I T C H B O A R D  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 3  
5 . 1 0  D I S T R I B U T I O N  B O A R D S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 4  
5 . 11  E N E R G Y,  C A R B O N  E M I S S I O N S  A N D  E N E R G Y 

TA R I F F  S E L E C T I O N  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5  
5 . 1 2  M E T E R I N G  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 6  
5 . 1 3  P O W E R  FA C TO R  C O R R E C T I O N  . . . . . . . . . . . . . . . . . . . . . . . . .  3 7  
5 . 1 4  E L E C T R O M A G N E T I C  C O M PAT I B I L I T Y &  E M I  /  E M F  3 7  
5 . 1 5  S U B M A I N S  A N D  R E T I C U L AT I O N  . . . . . . . . . . . . . . . . . . . . . . . . .  3 8  
5 . 1 6  P O W E R  F O R  T H E AT R E  E Q U I P M E N T A N D  L I G H T I N G

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 9  


 

  


5 . 1 7  T H E AT R E  P E R F O R M A N C E  C A B L I N G  . . . . . . . . . . . . . . . . . . .  3 9  
5 . 1 8  P E R F O R M A N C E  L I G H T I N G  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 9  
5 . 1 9  A C C E S S O R I E S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 9  
5 . 2 0  A U D I O  V I S U A L -  M I S C E L L A N E O U S  S Y S T E M S  . . . . . .  4 0  
5 . 2 1  T E L E C O M M U N I C AT I O N S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 2  
5 . 2 2  B U I L D I N G  S E RV I C E S  S Y S T E M  I N T E R G AT I O N  

M O N I TO R I N G  A N D  C O N T R O L  . . . . . . . . . . . . . . . . . . . . . .  4 6  
5 . 2 3  S M O K E  D E T E C T I O N  &  E W I S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 8  
5 . 2 4  S E C U R I T Y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 8  

6  L I G H T I N G  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 2  
6 . 1  G E N E R A L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 2  
6 . 2  D E S I G N  P R I N C I P L E S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 2  
6 . 3  L I G H T Q U A L I T Y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 3  
6 . 4  G E N E R A L L I G H T I N G  P H I L O S O P H Y  . . . . . . . . . . . . . . . . . . . . .  5 3  
6 . 5  M U S E U M /  E X H I B I T I O N  S PA C E  L I G H T I N G  . . . . . . . . . . . .  5 5  
6 . 6  P E R F O R M I N G  A RT S  S PA C E  L I G H T I N G . . . . . . . . . . . . . . . .  6 0  
6 . 7  E S D  C O N S I D E R AT I O N S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 1  
6 . 8  L I G H T I N G  C O N T R O L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 2  
6 . 9  E X I T  A N D  E M E R G E N C Y L I G H T I N G  . . . . . . . . . . . . . . . . . . . . .  6 2  

7  A P P E N D I X  A –  E L E C T R I C A L P L A N T  R E Q U I R E M E N T S  . . . .  6 3  

8  A P P E N D I X  B  –  M E C H A N I C A L P L A N T  R E Q U I R E M E N T S  . . .  7 0  

9  A P P E N D I X  C  -  E L E C T R I C A L S I T E  S E RV I C E S  R E P O R T  A N D  
D R AW I N G  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 6  
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1  EXECUT IVE  SUM M ARY 

This concept stage report has been prepared to highlight the master-planning principles associated 
specifically with the mechanical and electrical building services systems for the proposed to service 
the proposed Cairns Entertainment Precinct (CEP).  

Mechanical and electrical building services generally relate to human physiological needs, special 
environmental condition requirements and building functionality issues.  

It is important to identify and state clearly that the overriding priority of the project is its function as a 
cultural precinct of international standard. All engineering systems have been developed with this as 
the primary goal with the following issues integral to the success of the project: 

• Cost effectiveness – both in use and for construction 
• Regional/ Climatic suitability – system/ equipment selection and specification 
• ESD - Sustainability/ Energy 
• Health and Safety 
• Compliance 
• Heritage interface 
• Architectural Integrity 

With these tenets in mind, a number of options have been assessed with the key ingredients to get 
right at the outset are cost, system selection and spatial requirements. The report provides this 
information for the following services: 

• HVAC systems including cooling, heating, air conditioning (air handling systems) 
• Control and monitoring systems 
• Power supply, protection and distribution 
• Communications systems 
• Lighting and daylighting 
• Fire detection 
• Electronic security 

HVAC systems will comprise of water cooled chillers (with heat pump capability for reheating), 
served by cooling towers (or adiabatic coolers). Chilled and heating water will be piped and pumped 
to air handling systems that supply different areas by methods such as displacement ventilation 
(auditoria/ large volumes), constant volume systems (for museum spaces and those requiring 
special environmental control) and fan coil units for ancillary spaces etc. 

Control and monitoring systems will provide automatic control of systems as well as monitoring for 
energy analysis and the like.  

The electrical services comprises of a new substation and new communications connections. Site 
diversions are necessary. Ideally High Voltage and Substation arrangement which is subject to the 
final lease agreement from Ports North should be confirmed ASAP. The electrical services also 
comprise of modern telecommunications, security and fire systems which are also closely 
coordinated with the acoustic and performance theatre design requirements. 

Lighting will support the architectural principles, relate to the openness and transparency of the 
building and reflect the geometry and core principles of the Architecture. Light is an integral 
element, tailored to suit the character of the building. Forming an integrated part of the building, light 
sources and lighting systems will be incorporated and concealed within the architecture.  


 

  


Natural light will inform the interior lighting which allow connection to the outside and balance the 
surfaces’ brightness with the incoming daylight, mainly through uplighting and lighting of vertical 
surfaces.  
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2  INT RO DUCT IO N 

Cairns Entertainment Precinct (CEP) is based on a performing arts facility with two performance 
spaces with seating capacity of approximately 1,000 and 450 respectively, and all necessary front 
and back of house and rehearsal facilities considered appropriate for such venues.  A rehearsal 
studio will also act as a third performance space.  The facility shall also contain 200 car parking 
spaces. 

The second phase of the Cairns Cultural Precinct project will see the development of the Cairns 
Regional Museum which at this stage incorporates the heritage listed “White’s Shed”. 

This report is intended to be an all encompassing document providing information on the electrical, 
mechanical and lighting design basis, existing services affected by the project and new concept 
designs for the various areas of the building. The report informs on the estimated costs for the 
project, as well as the associated risks. Guidance is also provided for the next steps that need to be 
taken in the development of the design. 

This report provides the outline description of the design solutions for the Electrical & Mechanical 
Services that will serve the new development. The report discusses the various systems that will be 
required in the new development and the links required to the new buildings. 

Due to the early stage of the design a number of issues will need to be further addressed in more 
detail as progress takes place in order to guarantee appropriate and responsible implementation of 
solutions to meet the functional and environmental expectations of the project. The intent of this 
report is to provide a document that will be endorsed by Cairns City Council to enable the design 
team to progress into more detailed design stages using the principles defined here as a basis. 

The building and engineering requirements described here aim to provide a well engineered project 
which is economical to build, operate and maintain, has the requisite quality for image and function 
and provides a practical level of adaptability for future changes and possible expansion. In particular 
a number of key design objectives shall be considered: 

Safety Installations which produce suitable conditions, particularly in terms of 
health, containment performance and occupational use 

Environmental (external) The achievement, or betterment, of environmental policy requirements 
for emissions from the building, including the provision of energy and 
water conservation features where practical and cost effective 

Cost A value for money approach over the total life of the project. The 
capital cost, operational costs, maintenance and support costs are all 
to be considered in the design development 

Co-ordination The design and layout of engineering services and passive elements 
shall be carried out in a manner that co-ordinates with and 
complements the building and structural design and satisfies operation 
requirements of the space 

Maintenance The production of specifications and system layouts/designs that will 
include features for safety, accessibility, reliability and ease of 
replacement 


 

  


Flexibility Decisions regarding designs will be taken in a manner which includes 
the need for future adaptability/flexibility where these are highlighted 
and cost parameters allow. All specified electrical systems will have 
spare capacity in accordance with best practice principals and to cater 
for minor alterations to the systems in the future.  

Acoustic   Treatment and considerations play an important role in the mechanical 
and electrical design solutions. 

Project briefing is required to continue as the design develops, as such, this document shall be 
utilised as a platform for further enhancement and embellishment to address issues that may need 
to be amended or be subject to detailed studies, analysis or briefing workshops in order to glean 
direction which is conducive with the overall design. 
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3  DESIG N PRINCIPL ES 

3.1 PROJECT PRIORITIES 

It is important to identify and state clearly that the overriding priority of the project is its function as a 
cultural precinct of international standard. All engineering systems should be designed with this as 
the primary goal. Other considerations such as energy and budget, whilst extremely important must 
remain secondary to the project’s purpose and its functional requirements. This principle has been 
and shall be used in all decision making processes and selection of options. 

3.2 REGIONAL / CLIMATIC APPROPRIATENESS  

One main priority for the project is to ensure that the solutions provided are appropriate with regards 
to the local climate and the support (skills/ parts etc) available to maintain efficient and effective 
operation of the systems installed.  

Whereas a number of options have been assessed and alternative/ more sophisticated solutions 
may be proposed, the concept design has been formulated to provide a robust, sustainable and 
appropriate outcome for many successful years of operation.  

The concept design has taken into consideration local approaches to system selection, tried and 
tested componentry (albeit in some instances this has been configured in an innovative way), local 
weather considerations (moisture, temperature, diurnal ranges, solar intensity/ radiation, winds and 
the like) as well as material behaviours (with regard to weather and atmospheric properties. 

All equipment shall be readily and adequately supported in the local region.  Adequate spares for 
important equipment shall be available in Cairns/ Australia and all equipment shall be fully 
supported by the equipment manufacturers and suppliers. Installations and plantroom layouts shall 
allow for appropriate and easy access for the purpose of operations, maintenance, repair, and 
replacement of major components. 

The building should also incorporate airlocks and vapour sealing to minimise corrosion/ energy/ 
condensation and internal environmental problems. It is suggested that the building also is placed 
under building pressurisation tests during construction to adhere to more stringent construction 
detailing and techniques to provide longevity in this regard. 

The suggested systems are proposed as being elegant and intuitively suitable for the project. 

3.3 POLICIES AND CODES 

The development shall generally be designed in accordance with Statutory Regulations, CEP 
specific recommendations, the recommendations of the Building Code of Australia (BCA) and Fire 
Engineering Consultants. 

The current Building Code of Australia and amendments shall be applied to the building services 
systems. 

Statutory requirements shall be acknowledged for all areas via published regulations such as Clean 
Air Act, Noise Control Act, and Occupational Health and Safety Act. Australian Standards and Fire 
Brigade requirements shall be acknowledge through the BCA and Fire Engineering Consultant.  


 

  


3.4 DOCUMENTED REFERENCE MATERIAL 

There are numerous publications and guidance documents, which cover the environmental 
conditions and specific design issues for cultural facilities. It is not intended within this briefing 
document to regurgitate the different recommendations or scientific research results, however, 
relevant publications that reflect a selection of appropriate guidance for an international standard 
facility which the engineering services design will reference have been utilised in the Concept 
Design. 

3.5 BENCHMARKING 

Benchmarking information is of great benefit on projects such as this to assist in both the briefing 
process, value management exercises as well as establishing performance targets and performance 
reviews.  Benchmarking is a continuous process and the factors considered in this brief will need to 
be kept in mind during the detailed design stages. 

It has been established that benchmarking can determine best practice and accepted industry 
standards. However the ultimate goal is to learn from others and adapt to local needs and achieve 
the appropriate balance between competing requirements. 

The suggested process involves comparing existing exemplars with CEP requirements, 
understanding the balances that have been made elsewhere and establishing the balances 
necessary at CEP. 

To set artificial targets may not be the most prudent way of driving the design towards the best 
outcome. The buildings should rather be designed to achieve the best performance within the 
framework of their architecture, location and functional patterns. Models and simulations shall be 
carried out to test, verify and assist in the selections of fabric, façade, types of equipment and plant 
selection. Appropriate measuring and monitoring provisions shall be made to enable the CEP to 
monitor the building performance and fine tune its operations to achieve the optimal output from the 
systems. 

3.6 HERITAGE CONSIDERATIONS 

Consideration would be given in the design process to the heritage issues of the existing hall. 
Understanding the physical characteristics of a historic building, studying its original environmental 
design, behaviour and performance and an incremental approach to improvements, including an 
appreciation of what is driving the improvements , will not only benefit the conservation of the 
building and be more cost-efficient, but it will also earn wider points for the historic environment. 

Too often a technological solution for an environmental problem is advanced before a building’s 
inherent environmental design features have been exploited to the full, thereby negating their 
sustainability potential. 

There are many buildings that need to be retained purely for their historical significance where the 
integrity and conservation of their features are key issues, however, this project is required to 
function in a modern context and address the performance expectations of the cultural precinct. The 
apparent conflict between modern technology and historic buildings should not be seen as 
irreconcilable however, needs to be carried out sensitively. 

3.7 BUDGET CONSIDERATIONS 

It is a clear priority that the overall building design should work as an integrated solution to achieve 
the cost/ budget target. This will be adopted as a key decision making principle in choice of options 
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that are functionally appropriate to the precinct. Reference should be made to the project’s quantity 
surveyor for exact details of the cost plan. 

3.8 MASTERPLAN ISSUES 

The initial design of the buildings and the major supply infrastructure/ energy plant shall take into 
consideration system integration to initial, future expansion/ master planning issues where this is 
economically viable at this stage. An indicative services plan for future connection/ growth and use 
shall be developed in parallel with that of the site during developed design (i.e. consideration will be 
given to the Staging of works), this shall then be utilised to assess the impact on the major services 
supply infrastructure with a preference that allowances shall be made to cater for this expansion in 
the initial stage. It is not expected that all equipment will be provided initially, however, a plan shall 
be developed to allow for this expansion in a logical form.  

The spare capacity for each of the relevant electrical services such as the substation, mains, 
switchboards and communication nodes shall be determined during the design phase and shall be 
in accordance with the Council’s specific Growth Strategy. 

3.9 SAFETY IN DESIGN  

The BCA and Australian Standards are not always up to date in respect to best practises when it 
comes to safety in design. We have all seen those pictures showing illegal procedures in 
construction and servicing of plant and even as close as next door. These ‘innovative’ access 
solutions sometimes are a result of poor design and management decisions. They can lead to injury 
and death and in most cases result in unsustainable buildings as the plant is not simply 
unmaintainable. This applies to all services not just Mechanical thus a coordinated approach to 
Safety needs to be considered.  

This is where you and I, as engineers and designers, are responsible for better safety in design. 
That’s right a simple decision we make during design period can have a major affect and impact on 
the life of the building and the life of another human. Thus that makes us legally and ethically 
accountable.   

This paper is a document to facilitate enhancement to our current skill base and knowledge of the 
issues at hand. It is not considered comprehensive and thus further reading on the subject is 
available via the various references within our OHS Manual and relevant engineering associations is 
recommended. 

Steensen Varming recommends that the Building and Building Services design review includes a 
Safety and Design assessment or session to address safety, maintainability and   hazard mitigation. 
These sessions are usually chaired by the lead consultant, project manager or a specialist OHS 
consultant. They include all the relevant stakeholders including the client representatives who will be 
responsible to maintain the building and its plant.  

There are a number of review tools available including the Consult Australia (ACEA) OHS Guide 
and the ‘CHAIR’ (Construction Hazard Assessment Implication Review) Document. 

The process should address the various phases in the procurement and life of a building and its 
plant such as;  

1. Design  
2. Construction 
3. Maintenance 


 

  


4. Disposal 

The benefits of implementing a safety in design approach in the procurement of buildings, and plant 
results in economic and social benefits, such as; 

• improving the construction, operation and maintenance of buildings, structures or plant; 
• helping to eliminate and reduce injury, death and disease; 
• promoting healthier and safer workplaces, public facilities and infrastructure; 
• increasing efficiency, capabilities and productivity in the workplace; 
• reducing costs throughout all lifecycle phases of a building, structure or plant; 
• allowing designers to better predict and manage the production and operational costs over 

the whole lifecycle of a building, structure or plant; 
• enhancing critical thinking and innovation, in that safe design continually demands new 

knowledge and capabilities to be researched, understood and implemented. 

A part of the Detailed Design process Steensen Varming will address the requirements of Safety in 
Design as one of the primary considerations in system selection and design. Internal QA  guidelines 
and watch points will be followed to ensure that all system selections adhere to the highest 
requirements of Safety in  Design. 

Some of the items that will be addressed during detailed design will include; 
• Adequate space be provided for servicing of equipment and parts in plantrooms and the 

general areas.  
• Equipment shall be installed to ensure adequate serviceability without the need for unsafe 

work practices. Reference should be made to: 
 Manufacturer’s installation instructions 

 Workcover requirements 

 Australian Standards 

In particular all moving and/or dangerous and/or hazardous parts of machinery are to be guarded, 
fenced or enclosed to the complete satisfaction of the Department of Industrial Relations and the 
Superintendent as part of this contract. 

Areas that require special consideration by others with regard to Safety in Design include; 
• Dangerous Goods 
• Risk Assessments 

3.10 ENERGY HIERARCHY 

Our approach to the development of the sustainability and energy related systems has been based 
on applying an energy hierarchy methodology.  

The “energy hierarchy” links closely to the proposed key ESD initiatives and defines an integrated 
approach to the management of energy demand and supply. The energy hierarchy has the 
reduction of energy use as its first priority, and then seeks to meet the remaining energy demand by 
means of renewable or other harmless means.  

The following energy hierarchy has been adopted.  
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STEP 1 Minimise with high efficiency 
envelope 

STEP 2 System Efficiencies 

STEP 3 On site generation where 
possible 

STEP 4 Reduce by offsets 

STEP 5 Additional building or network 
features 

Figure 1 – Energy Hierarchy Approach 

3.11 NET ZERO ENERGY BUILDING 

The aim of this section is to provide an overview on ways to minimise energy consumption within the 
development with a view to reducing greenhouse gas emissions so that the building could function 
as a net zero energy building (NZEB).  

Zero energy buildings utilise renewable technology to produce as much energy as they consume 
from the grid. This in mind, energy efficiency has been an item of high importance to the design 
team and all the building services are designed to minimise energy consumption.  
  
The first step to achieve a zero-energy building is to reduce the overall energy load.  This could be 
achieved by  providing  passive  systems  such  as appropriate  glazing  and  shading,  controllable  
ventilation,  adequate  insulation  and  thermal  mass  in construction.  

Next step is to reduce greenhouse gas emissions. This could be achieved via renewable energy 


 

  


generation systems such as photovoltaic solar panels.  

3.12 TOTAL BUILDING ENERGY LOADS  

These facilities by their nature have high energy demands. The following low-energy design 
initiatives have been considered for CEP, in order to minimise total building energy use through 
reduction in building loads and system efficiencies, as outlined below: 

• Employ climate-responsive design strategies to reduce heating, cooling, and lighting loads 

• Reduced fabric gains though application of double skin facades, appropriate shading 
systems and high performance glazing 

• Night purge 

• Employ renewable energy sources such as daylighting, passive solar heating, photovoltaic 
and geothermal systems 

• Use of efficient HVAC and lighting systems that consider part-load conditions  

• Optimize building performance by using occupancy sensors, photoelectric sensors, CO2
sensors and alarms 

• Monitor building performance through periodic commissioning, monitoring and annual 
reporting.  
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4  M ECHANICAL  

4.1 GENERAL 

The mechanical services for this building shall include the following systems: 

• Air conditioning (cooling and heating) for comfort conditions in performance spaces, general 
areas, support spaces, offices, meeting rooms. 

• Air conditioning for museum conservation 
• Air Handling systems. 
• Chilled and heating water reticulation for HVAC. 
• Special exhausts - kitchen and toilet exhaust systems. 
• Building management system incorporating automatic controls for the mechanical services. 
• Electrical works associated with the mechanical services. 

4.2 MECHANICAL KEY OBJECTIVES 

A number of essential design objectives have been set down by Steensen Varming to ensure the 
success of the Cairns Entertainment Precinct (CEP) project from a mechanical point of view: 

• Acoustic performance – To achieve the goal of providing up to world’s best practice, any 
services, in particular lighting, air conditioning and ventilation systems, must incorporate 
measures to improve their acoustic performance.

• Thermal Comfort - To achieve the goal of providing best practice, air conditioning and 
ventilation systems must incorporate measures to improve physiological comfort in the 
auditorium.

• Energy Use – The systems will incorporate techniques to minimise energy usage while still 
providing the optimal physiological and acoustic conditions.

• Life cycle costs – Providing the CEP project with a 50 year life cycle with best service in 
reliability, owning cost and performance.

• Access/maintenance – The major factor that will contribute towards poor maintenance is lack of 
access; plantrooms shall be designed and built in conjunction with the House maintenance staff 
and in cognisance of OH&S requirements to ensure that all systems can be maintained to the 
best practice throughout its life.

• Safety/smoke control – Fire life safety is a key component of any new work to ensure that the 
Cairns Entertainment Precinct (CEP) is a safe venue for patrons and visitors. The mechanical 
systems shall be designed to incorporate these features in a multifunctional cost effective 
manner. 

4.3 CODES AND AUTHORITIES 

The concepts have been developed assuming conformity with the provisions of all relevant Acts, 
Ordinances, Regulations, Codes, etc of: 

a) The Insurance Council of Australia; 
b) The Standards Association of Australia, in particular AS 1668 Parts 1 and 2, AS 3000 

and AS 3666; 
c) The Building Code of Australia; 


 

  


d) WorkCover Authority; 
e) The Local Electricity Supply Authority; and 
f) any other Authority having jurisdiction over the installation, 

to ensure that the machinery and installation will comply with the Rules and Regulations. 

In cases where the Standards Association of Australia has not yet issued specifications or 
codes, the relevant publications of the British Standards Institution will be held to apply. 

4.4 DESIGN PARAMETERS 

4.4.1 General 
The parameters and tolerances given below are at this stage nominal figures for the basis of design 
of the mechanical systems.  As the design progresses to the next phase, these will be researched 
and refined, in conjunction with consultation with Theatreplan. 

4.4.2 External Design Conditions 
Summer:     33.8 oCDB, 27.6 oCWB   AIRAH DA9 Data 
Critical :     33.8o CDB, 27.6 oCWB   AIRAH DA9 Data 

4.4.3 Internal Design Conditions 

It is noted that the seasonal adjustment could be incorporated to take advantage of Energy Savings in
accordance with ASHRAE guidelines 

Auditorium:     Summer 22 +/-2ºCDB 
      Winter 20 +/-2ºCDB  
55% RH (dehumidification only – to be confirmed with respect to installation of timber joinery) 

Stage:      Summer 22 +/-2ºCDB 
      Winter 20 +/-2ºCDB  

55% RH (tolerances to be confirmed)  

(Close control comfort conditions are required on the stage for the performers, but this is less 
important on the gallery levels.  The mid-level gallery requires more comfort than the upper levels.  
Convected heat from lights is stratified and removed by relief air at high level of the gallery.   

Orchestra Pit:     Summer 22 +/-2ºCDB 
      Winter 20 +/-2ºCDB  

55% RH (tolerances to be confirmed) 

(The requirement for humidity control for instruments and their storage is recognised and will be 
investigated further). 

Music Rehearsal Spaces:   22 +/-2°CDB 
       55% RH (tolerances to be confirmed) 

Foyers, corridors:    22 +/-4°CDB (nominal - varies  with natural ventilation) 
      RH uncontrolled 
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Back of House Areas, Function Rooms: 22 +/-2°CDB 
      RH (dehumidification only) 

Toilets, storage and ancillary areas:  Minimum 18°C DB 
 No cooling provided (as generally air makeup is transferred 

from adjacent air conditioned spaces) 

Critical Museum Areas  
Temperature:     21°C ± 0.5°C 
Relative Humidity (RH):   53% ± 3 %; 
Maximum variation in RH levels:  3% per hour 
Maximum variation in temperature:  0.5°C/hr 

All critical areas will be pressurised in relation to surrounding areas to help minimise the ingress of 
unconditioned air 

4.4.4 Outside Air Rates 
Auditorium/ Orchestra Pit/ Rehearsal  10 l/s/person
All other areas:     Minimum 7.5 l/s/person 

4.4.5 Gaseous Pollutants 

Gaseous pollutants effect the precinct in two ways, one being odours – especially with regard to 
NE winds carrying odours from the mangroves which is more of a olfactory consideration for 
human comfort 

With regards to conservation requirements for the museum environment, a thorough 
investigation of guidance related to maximum permissible levels of gaseous contaminants in 
similar facilities has been undertaken with the following information gleaned:  

Source Sulphur Dioxide Nitrogen Dioxide Ozone 
Museums and 
Galleries 
Commission 

to be removed to 
below 10g/m³. 

to be removed to 
below 10g/m³. 

to be removed to 
below 2g/m³. 

Property Services 
Agency (MAGG 
Group) 

0.0035ppm  
≡9.1g/m³  

N/A N/A 

The Museum 
Environment 
(Garry 
Thompson) 

not more than 
10g/m³. 

not more than 
10g/m³. 

reduce to trace 
levels 0-2g/m³. 

Purafil Inc ≤0.35ppb to 
≤3.8ppb (≡0.91 to 
9.88g/m³). 

≤2.65ppb to 
≤5.3ppb (≡5.04 to 
10.07g/m³). 

≤0.94ppb to 
≤12.75ppb (≡1.88 
to 25.5g/m³) 

  
Comprehensive guidance is also provided in “Guidelines on Pollution Control in Museum 
Buildings” published in 2000 by the Museums Association (peer reviewed by Steensen Varming 
Mulcahy, London). This publication refers to G Thomson “The Museum Environment” requiring 
the following for general museum interiors: <4ppb SO2 (10.4g/m³), <5ppb NO2 (9.5g/m³) and 


 

  


0ppb O3 (0g/m³). 

It is recommended that if CEP wish to meet the stipulated criteria for maximum permissible levels 
of SO2, NO2 and O3 contaminants then a system of active gas phase/chemical filtration may 
need to be installed. (Whether or not these are necessary, will need to be the subject of a 
separate study and is related to external air-quality of the site). 

Activated dry media packs are suggested as being the most appropriate solution to the problem. 
These packs are mounted within the air stream and are based on the principle of adsorption of 
gases flowing through them (note ozone is generally destroyed). A combination of activated 
carbon/ activated alumina/ copper impregnation and bicarbonate of soda are generally utilized to 
successfully remove the contaminant gases. These filter packs (or biscuits) require replacement 
to ensure ongoing effectiveness; the interval for replacement relies on the concentrations of 
contaminants being removed. 

The actual local contaminant levels should be analysed prior to detailed specification of the 
filtration. The following information relates to the gases to be monitored, their likely origin and 
their effects: 

SULPHUR DIOXIDE (SO2) 
Sulphur dioxide is created when fossil fuels (coal, coal gas, petroleum, oil and natural gas) are 
burnt.  Sulphur within the fuel combines with oxygen present in air to form sulphur dioxide (as 
well as other forms i.e. Sulphur trioxide, extra oxygen and sulphuric acid - water molecules).The 
main materials which suffer from attack from sulphur dioxide etc. are marble, limestone, 
frescoes, paper, cotton, linen, silk, iron and steel.  Other materials can also be affected to 
varying degrees. 

OZONE (O3) 
Ozone can be produced either naturally from the upper atmosphere or the effects of sunlight on 
car exhaust fumes etc or from certain types of office equipment and lamps. The effects of ozone 
include the breakdown of unsaturated organic compounds as well as being a powerful oxidant.  
Organic materials such as paintings, textiles, archival materials, furniture and aboriginal artefacts 
are all at risk as well as silver and iron through oxidation and silver and copper through 
sulphidation. It should be noted that ozone is readily destroyed through inhalation. 

NITROGEN DIOXIDE (NO2) 
Nitrogen oxides have similar origins to Sulphur dioxide (i.e. combustion of fossil fuels) and are 
also soluble in water to eventually produce nitric acid through oxidization of nitrous acid. Similar 
problems can be expected as those suffered through the effects of Sulphur dioxide as well as 
corrosion of metals, hydrolysis of cellulose and attack of stone, dye stuffs etc. It should be noted 
that it is less of a problem than Sulphur dioxide, as it cannot be entrained on dry surfaces at 
expected concentrations. 

4.5 ACOUSTIC ISSUES 

4.5.1 General 
The acoustic allowances in the concept development of the mechanical services were generally 
designed to conform with the requirements of the Acoustic Report together with the outcomes of 
reviews and workshop sessions with the acoustic consultants. 
4.5.2 Maximum Indoor Noise Levels 
Noise Criteria 
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Noise criteria for permissible noise levels are given in terms of the Noise Rating (NR) and Preferred 
Noise Criteria (PNC) levels. The most critical spaces are assigned the most stringent criteria.  

Area        Noise Limit
Auditorium       PNC15 
Orchestra Pit       PNC15 
Stage and Flytower     PNC20 
Backstage / sidestage assembly area   NR20 
Circulation within 5m of the Auditorium (FOH)  NR25
Rehearsal Rooms      Orchestral NR20, Other NR25 
Warm up rooms      NR30 
Offices, Admin, General BOH   NR40 
Foyer, Box Office      NR40 
Security control room / Stage door    NR40 
Dimmer rooms, amplifier rooms, server rooms  NR45 
Plant Rooms       NR70 
Toilets       NR45 
Galleries and Main Entrance     NR35 
Cloakrooms       NR40 
Cafe        NR45 
Function Rooms      NR40 
All Stores       NR45 
Garbage Collection Area     NR60 
Kitchen       NR50 

Final ratings subject to Acoustic Engineer Requirements. 

4.5.3 Vibration 

Vibration levels in occupied spaces arising from the operations of the building services shall be 
limited so as to ensure that consequent re-radiated noise does not cause the above internal building 
services limits to be exceeded. 

Surface vibration velocity levels in occupied areas due to the operations of building services plant 
shall not exceed 0.4 mm/s Root Mean Squared (RMS). Surface vibration velocity levels in plant 
rooms due to the operations of building services plant shall not exceed 0.8 mm/s RMS.  

4.5.4 Noise Breakout to the Community 

Noise from all building services operating normally and together, when measured at the façade of 
the nearest noise receiver to the site shall not exceed: 

Monday to Saturday 7 a.m. to 10 p.m. – 55 db(A) 
Monday to Saturday 10 p.m. to 7 a.m. – 45 db(A) 
Sunday and Public Holidays 8 a.m. to 10 p.m. – 55 db(A) 
Sunday and Public Holidays 10 p.m. to 8 a.m. – 45 db(A) 

Final ratings subject to Acoustic Engineer Requirements. 


 

  


4.6 PLANT SIZING 

Building fabric and solar loads will be assessed utilising very accurate and sophisticated dynamic 
thermal modelling software rather than conventional steady state calculation techniques. All systems 
shall be designed to be capable of responding to load fluctuations based on the combination of 
occupancy variations, outside air fluctuations in quantities and temperature/ humidity, process load 
shifts, solar load variations and atmospheric weather conditions (e.g. temperature and humidity 
changes). 

The other loads within the space are primarily from equipment, occupants and lights. The population 
load shall be based on the applicable occupancy profiles that need to be confirmed by the client.  
Therefore continual and close liaison with the client is important. The contractor when selecting their 
final equipment selection for approval, under the technical submittal process, must conform to the 
room data sheets, ensuring that the heat generated from the pieces of equipment do not exceed the 
noted kW rating. 

4.7 RELIABILITY 

The susceptibility of research activities to departures from the optimal environmental conditions 
varies greatly. Most activities (other than where safety is paramount) can tolerate several hours of 
lost conditions without major damage, but some are at risk even with brief losses of control.  A 
number of factors affect the reliability of the installed systems and the maintenance of internal 
environmental conditions, which have all been considered to some degree in producing the design 
to date 

Stability in the internal environment by use of passive techniques and the building fabric have been 
discussed and assessed in principal and modelled in an initial form.  However, a more detailed 
analysis will be required in future design stages. Pumps shall be configured for duty and stand-by, 
with pipe-work systems configured to allow a reasonable amount of maintenance to take place 
without system shut down. 

Performance Areas and other sensitive areas will have individual air handling units (AHU’s) and 
investigations into standby power for fans and controls etc shall take place. Owing to budget 
constraints and efficient space planning requirements, it will not be possible to provide full n+1 
redundancy for all items of new central plant serving the extended facility (note that for the purpose 
of this report, n+1 redundancy is defined as having the ability to lose the largest capacity item of 
equipment on a particular system and still be able to cover peak loads). 

Steensen Varming will endeavour to provide the most cost efficient solution in terms of new central 
plant whilst ensuring appropriate redundancy is provided. It is suggested that inclusion of a load 
shedding strategy to facilitate the maximum effectiveness of plant redundancy, in the event of a 
plant failure, so that operational building services systems will wherever possible give priority to 
critical spaces in order to maintain internal environmental conditions. 

Reliability also covers life cycle issues such as corrosion protection (especially for external 
equipment and outside air systems) which will take the form of selection of appropriate materials 
such as stainless steel or coatings such as Blygold. 

Insulation material selection will also be an important consideration. 

4.8 ENERGY  

Operating a performance building is often costly; however it is necessary for the long-term 
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functionality/ safety and quality of research.   

In accordance with good practice it is intended that sensible and appropriate levels of technology 
and design are applied to reduce energy wastage and carbon dioxide emissions arising from the 
operation of the facility both for financial and environmental reasons without reducing the functional 
standards necessary.  Also thorough commissioning to published Standards and post-construction 
fine-tuning of the mechanical services shall be implemented to reduce energy consumption with a 
“Soft Landing” approach suggested. 

Within the briefing guidelines the following aims are deemed to be included:- 

• HVAC systems to be adaptable to respond to a range of environmental standards which can 
vary depending on room/area function.  

• Systems will, where appropriate, make use of free cooling and differing operating modes in 
response to external climatic conditions. 

• Engineering systems to be reasonably adaptable to respond to changes in planning and the 
likely changes in use/ requirements of different research. 

It is worth noting that in as much as the design can be developed to be efficient, the future operation 
and management of the building and its systems will have a huge bearing on energy consumption. 
To this end the design team shall liaise closely with the Client to assist in checking that all design 
features are clearly understood and systems properly handed over for successful operation of the 
systems. 

4.9 FIRE ISSUES 

4.9.1 Fire Compartments 
The draft Fire Safety Strategy Report details passive fire resistance by means of compartmentation 
of spaces within the building. Where mechanical services penetrate fire rated building elements, the 
penetrations will require protection in accordance with the requirements of the BCA, in particular 
Clauses C3.12 - C3.15 of BCA   

4.9.2 Smoke Control 
The following smoke control systems have been included in the Fire Safety Strategy Report. 

4.10 CHILLED AND HEATING WATER SYSTEMS  

4.10.1Heating Hot Water Systems 
The main heating requirement for the mechanical services will be for reheat for any displacement 
system (auditorium) and for Gallery humidity control. The source will be provided to the building from 
the waste heat from heat pump type chillers as there is no natural gas available and trigeneration 
plant has been deemed not viable at this stage. 

It is intended to feed new, separate heating circuits each with duty/standby pump arrangements to 
serve constant temperature circuits to AHU and terminal heating coils. 

The system will be designed to maximize system efficiencies as well as providing modularity to 
ensure standby capability and load matching capabilities. 


 

  


Supplementary/back-up heating via a tri-generation system has been assessed, however not 
deemed appropriate to integrated into the system arrangement. 

4.10.2Chilled Water Systems 
Supply air handling units providing conditioned air will be equipped with cooling coils feed with 
chilled water from the centralized chilled water system (which will be made up of both high efficiency 
electric refrigeration machines). The cooling coils will be designed and sized to offset heat gains and 
maintain the specified room temperature conditions as well as providing a de-humidification function 
to supplement the desiccant units. 

Chilled water circuits will be closed circuits incorporating a pressurization unit. Redundancy will be 
provided to support functions at peak design conditions to critical areas. The system shall be 
configured in a primary/ secondary decoupled arrangement to take full advantage of variable speed 
pumping efficiencies. 

Proposed selection and configuration of machines will be appropriate to cover peak loads and 
minimum part loads efficiently and stability, however, at this stage are deemed to be water-cooled 
machines as these are expected to provide higher efficiencies than air cooled units for the load 
profile of the project. 

4.10.3Chilled water storage/ Thermal Energy Storage (TES)  

At this stage, the introduction of TES is only an option for further consideration, however, it is 
deemed noteworthy.  

The most obvious and widely understood benefit of thermal storage systems is reduction of energy 
cost. Less well-known are advantages of chilled water storage relative to non-storage technologies 
that may be described as “environmental” and “operational”. 

Operational Issues - Thermal Energy Storage (TES) reduces energy cost by modifying a facility’s 
electric load profile through thermal load shifting. This creates demand charge savings through 
reduction of peak load and maximum demand penalty charges proportional to the amount of energy 
consumption shifted from peak to off-peak hours. It is well established both in theory and in practice 
that chilled water system with chilled water storage can be operated more efficiently than systems 
without storage. Energy savings associated with chilled water storage may be attributed to the 
combination of three factors: small energy penalties and parasitic losses, improved condensing 
conditions, and improved chiller loading. 

These savings are usually of such a magnitude that the capital cost penalty associated with thermal 
storage is justified on its own. Perhaps the most significant element, however, is the effect of chiller 
load management with TES. This includes extending the hours of operation at high Coefficient of 
Performance (COP) while minimising low COP operation of machines, and permitting the use of 
supply temperature reset for chillers operating in parallel with TES during discharge. 

The role of TES as emergency or back-up capacity is another issue. Whilst it is clear that storage is 
not fully equivalent to surplus chiller capacity because it is a finite resource, it can also be said that 
in some ways it is equal or superior. For example little “power” is required in utilising it. This may be 
seen as beneficial with regard to maintaining the Museum conditions during plant breakdown/ 
maintenance. 

Environmental Benefits - Environmental benefits include reduced use of refrigerants and reduction 
in fossil fuel consumption with associated secondary global warming benefits. Many studies have 
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demonstrated that, for many reasons, it takes less fuel to make an off-peak kWh of electricity. The 
main reasons are: 

 Off-peak, base-load plants are more energy efficient than on-peak plants.  

 Line losses are less off-peak because much less power is transmitted at night. 

 Spinning reserve requirements are lower. (Spinning reserve essentially means power plants 
are forced to spin turbines at night, without generating power. So, the plants are ready to help 
meet the following day’s peak load). Therefore, lower on-peak power requirements translate 
into less waste from spinning reserves. 

A study has showed that it requires 10% to 30% less energy to create and deliver power off peak. In 
addition to the reduction in emissions because of using less fuel, the peaking power plants that are 
the last to come on-line during a hot summer day can be the dirtiest. 

System design issues - Chilled water storage systems have been used successfully for many 
years in numerous applications. Some of their many advantages when compared to alternative 
space cooling systems include: 

 Conventional chillers, piping and air handling units can be employed. This permits better 
equipment selection and availability, which may result in more competitive pricing. 

 Controls are simpler than those associated with an ice storage system. This helps assure that 
design demand reductions are attained, without sacrificing comfort. 

 Reliance on conventional system components and controls makes it easier to find operating 
and maintenance personnel, and reduces the amount and complexity of training they require. 

When designing a chilled water cool storage system, a number of factors must be considered. 
Blending, stratification and storage efficiency are particularly important concerns. 

Storage Tanks - Many methods have been tested for storing chilled water during the past decades. 
These include empty tank, series tank, labyrinth, diaphragm, and naturally stratified systems. 
Naturally stratified tanks have proven to be the superior technology in terms of cost, thermal 
performance, and ease of operation and maintenance. Nearly all systems built today are of this 
type. The methods other than stratified are described below only for reference. 

Flexible Diaphragm - A flexible diaphragm (normally horizontal) is used in a tank to separate 
the cold water from the warm water. 

Multiple Compartments - Multiple compartments in a single tank or a series of two or more 
tanks can also be used. Pumping is scheduled so that one compartment is always at lest 
partially empty; water returning from the system during the occupied period and from the 
chiller during storage regeneration is then received into the empty tank. Water at the 
different temperatures is thus stored in separate compartments, minimizing blending. 

Labyrinth Tank - This tank has both horizontal and vertical traverses. The design commonly 
takes the form of successive cubicles with high and low ports. Strings of cylindrical tanks and 
tanks with successive vertical weirs may also be used.

Relative to other chilled-water storage methods, naturally stratified tanks are simple, low cost, and 
equal or superior in thermal performance. In a naturally stratified tank, warm water resides above 
cool water without an intervening physical barrier. Separation is maintained by the natural density 


 

  


differences between the warm and cool water. The warm and cool layers are separated by a 
relatively thin transition region called the thermocline, which forms primarily as a result of mixing 
near the inlet diffuser. 

Scale is an important issue in chilled water storage feasibility assessment with tanks being more 
economical the larger their volume – it should be noted that 1million litres would be classed as a 
small installation. 

Tanks with low surface-to-volume ratios have a lower degree of thermal loss and have a lower cost 
per KWhour of stored cooling construction cost.  Concrete tanks with height-to-diameter ratio 
between 0.25 and 0.33 represent a good compromise between a low-cost short tank and a tall tank 
that provides the best thermal stratification (ASHRAE 1993). Other factors must also be considered 
when determining tank dimensions, such as required flow rates and dimensions of the diffuser, and 
site conditions. The allowable bearing capacity of the soil as well as special architectural concerns 
should be taken into consideration.  

The location of the storage vessel is frequently a contentious issue in the development of chilled 
water storage systems because of the visual impact of this component of the site. From the 
research undertaken, there are numerous examples of both above and below ground tanks with 
guidance on the technical issues surrounding both. No matter the location, the suggested option for 
fabrication at this stage is that the tank be made from stressed concrete with a good degree of 
internally applied rigid insulation and internal flexible liner. This method can yield a lower estimated 
capital cost, mainly due to the reduced insulation and vapour barrier costs compared to a steel 
construction. It has also reduced the risk of external condensation and vapour transmission to the 
insulation material and provided an improved appearance in many instances. 

4.10.4Heat Rejection Systems 
As water cooled systems have been deemed by local consultants as more energy efficient than air 
cooled alternatives and geothermal ground loop/ sea water systems noted as not supported in the 
region, either conventional cooling towers or alternatively adiabatic coolers are proposed to serve 
the new facility. 

It is therefore proposed that heat rejection, including n+1 redundancy provision are provided on the 
roof of the new facility. Equipment location options will be developed with the architect to ensure 
that, as far as is practicable, the plant will be positioned to minimise impact on roof lines. 

The adiabatic coolers will be analysed and if deemed appropriate, proposed in lieu of traditional 
cooling towers to further reduce potable water consumption on site. 

Adiabatic Cooler 

Adiabatic coolers are of environmentally sustainable heat rejection systems.   This technology offers 
significant benefits over traditional water-cooled systems, such as: 
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• Eliminates the risk of Legionella 
• Lower water consumption (reduced by 75%) 
• No water treatment chemicals required  
• Compliancy is no longer an issue (RMPs & regular audits)  

The main components of this type of system include a) Heat Exchanger Coils, b) Evaporative Pre-
cooling, c) Axial Flow Fans and d) PLC Controller. 

4.11  CONTROL AND MONITORING SYSTEMS 

The control and monitoring of the building services will be carried out by a Building Management 
System (BMS) system utilising DDC techniques and will be installed to provide and integrate the 
following functions:- 

• Control, optimum stop/start monitoring and data logging of the plant 
• Monitoring and data logging of equipment failure alarms/faults 
• Graphic displays of building systems status and performance 
• Metering of all HVAC systems to determine load profiles 

Electronic controls shall be used in preference to pneumatic control.  To further ensure the accurate 
control on the indoor environment, some redundancy in pressure, temperature and humidity sensors 
shall be specified.  Particular attention shall be paid to the location of sensors to achieve accurate 
control. 

Separate verification recording and calibration devices, sensors and systems shall be incorporated if 
deemed suitable to assist in the management and validation of the system performance and 
maintenance of acceptable internal conditions for the certification body. 

Trend logging facilities shall be provided to allow the tracking of system performance to enable the 
building operators to adjust the controls based on actual operating history. 

This will simplify contractual maintenance issues and will remove complications arising with regard 
to differing communication protocols. 

At present there is a lot of research and development being conducted into control system 
interoperability and interchange ability.  The control system proposed will have to be linked to other 
systems such as fire etc. for emergency procedures and to gain benefits from use of common 
signals. The existing system already successfully incorporates this function and this therefore again 
supports the philosophy of extension to existing rather than provision of an entirely new system.   

New plant and mechanical services will be provided with their own independent control and 
monitoring systems via intelligent stand alone outstations to enable the facility to be maintained with 
respect to temperatures and humidity and to incorporate safe emergency shutdown and start 
procedures. 

4.12 AIR SYSTEMS  

Air handling system shall comprise a horizontal or vertical air handling / fan coil unit with chilled 
water and heating water coils, humidifiers (where required), high efficiency filters, variable volume 
boxes as necessary, insulated sheet metal ductwork, motorized outside air and return air dampers, 
chilled, and heating water pipe-work, controls, grilles, diffusers and flexible ducts. 


 

  


Generally air based systems are intended for use above radiant/ convective systems such as cooled 
slabs/ beams etc due to condensation risk etc. There will be some condensation risk with air 
systems (especially t diffuser locations) that will need careful consideration during design and 
commissioning.  

The facility by its nature will require large quantities of outside air and latent heat gains which lends 
itself to benefiting from provision in each of the systems a series of outside air tempering units to 
treat the outside air prior to trimming by individual space units. These systems are also likely to 
incorporate heat recovery/ enthalpy wheels to minimise energy consumption.  

The large quantities of outside air may also pose a challenge in the form of odour control due to the 
vicinity of mangroves and the prevailing wind conditions – as noted in a previous section. 

4.12.1Auditorium 
The proposed system serving the auditorium is to be a displacement ventilation arrangement. The 
system utilizes a raised seating area as an air plenum to distribute conditioned air to the space via 
grilles integrated to the seats or steps. 
  

Auditorium Displacement Ventilation 

The high floor to ceiling height to supports this approach.  Return air from the space is returned to 
the Air Handling Unit offering recirculating of the air and heat recovery. 
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Mean age of air  

Temperature gradient  

4.12.2 Stage and under stage 
The conditioning of the stage serves two main areas:  

• The low level stage, the performance space  
• The galleries in the flytower where behind the scenes staff shall work 

Despite the need for high quality conditions in the space, the comfort conditions of the stage and 
galleries are secondary to maximising available floor area and flexibility of the space. Careful 
consideration has been given to the stage and flytower in terms of coordination with all other 
disciplines, and in particular the theatre planners and architect in order to optimise usable area and 
provide conditioning to an constantly changing area.  

Close control comfort conditions are required on the stage for the performers, but this is less 
important on the gallery levels.  The mid-level gallery requires more comfort than the upper levels.  
Convected heat from lights is stratified and removed by relief air at high level of the gallery.  A 
humidification system for the stage for singers’ voices will be investigated in the next design phase. 
Humidification may also be a requirement for conditioning of new building fabrics and finishes such 
as timber which may need controlled conditions to prevent warping or damage.  

Furthermore, the requirements for special exhaust or stage purge systems may be necessary for the 
quick removal of smoke from pyrotechnics or dry ice from the vicinity of the stage during 
performances. This shall be investigated further in the next phase of design. 

It is intended that the stage system design addresses the following principles: 


 

  


• Building architecture protects internal theatre environment – foyers and shells offer 
environmental ‘buffers’ 

• Central plantroom to be acoustically cocooned to prevent noise breakout to stage and other 
acoustically sensitive areas 

• The stage displacement system concept harnesses the buoyant natural loads within the space to 
assist in driving the ventilation system. 

• Works with the physical nature of the space and utilises the shape of the stage and height of the 
flytower to assist in environmental control 

• Energy efficient system for reduced environmental impact 
• Conditions occupied spaces only to minimise energy use 

4.12.3Stage - principles of operation 
At this point the stage air conditioning system comprises of two systems: 

• Stage displacement system 
• Gallery supply system 

  
Characteristics 
• Low level air delivery – optimum comfort conditions achieved by supply air (full outside air) 

passing over performers, removing heat and unwanted stale air, odours and particles 
• Temperature stratifies allowing warm air to be removed whilst maintaining cooler temperatures in 

the lower areas. 
• Conditions only the occupied space – reduced chiller loads and resultant energy usage 
• Removes lighting loads at source before they become a space load – reduced plant capacity and 

energy usage. This is particularly beneficial in a stage or auditorium situation as lighting loads 
from stage lighting can be extremely high. Removing this load at source reduces the effect on 
mechanical plant sizes and energy consumption. 

• Reduced air quantities - reduced fan power loads 
• Works with the natural forces of the loads in the space – harnesses the buoyancy effect to 

promote natural air movement 
• Greater opportunities for heat recovery for reuse in other areas 
• High quality filtation – reduction of visual impact of dust crossing stage light beams 
• Discrete supply air systems through co-ordinated locations around stage 
• Auditorium and stage systems shall be equally balanced to prevent air systems affecting stage 

curtains 
• Low velocity supply air introduced to stage will not affect scenery or sets in the stage area 
• There are opportunities for the supply and exhaust rates to the stage to be increased in order to 

clear smoke from pyrotechnics or dry ice (this requirement to be confirmed by theatre 
consultants) 

• Opportunities for heat recovery from relief air for reuse in foyer areas 
• Designed to compliment smoke mode operation – high level relief air point used for smoke 

removal in fire situation 
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4.12.4 Orchestra pit 
The conditioning of the orchestra pit is required to be extremely flexible in its operation. The pit may 
be used as a full orchestra pit housing many musicians. It will also be required to house temporary 
seating when the seating capacity of the auditorium needs to be increased.   

It is vitally important that conditions in the area are controlled to strict tolerances as both 
temperature and humidity can not only affect the musicians and occupants, but also affect the 
performance of musical instruments. 

It is intended that the stage system design addresses the following principles: 

• Building architecture protects internal theatre and orchestra pit environment – foyers and facade 
offer environmental ‘buffers’ 

• Central plantroom to be acoustically cocooned to prevent noise breakout to pit and other 
acoustically sensitive areas 

• The ochestra pit displacement system concept harnesses the buoyant natural loads within the 
space to assist in driving the ventilation system. 

• Works with the physical nature of the space and utilises the height of the space to assist in 
environmental control 

• Energy efficient system for reduced environmental impact 
• Conditions occupied spaces only to minimise energy use 
• Discrete mechanical design to have minimum impact on the floor to maximise the available area 

for the musicians and flexible seating 
• Air handling plant for the orchestra pit displacement system is within the central plantroom under 

the auditorium  with minimal high level equipment 
• Logical reticulation of services 
• System operates in similar fashion in all modes of operation including smoke mode 
• Mechanical supply system to integrate with the pit design and flexible to accommodate different 

modes of operation 
• Proven and accepted method of theatre conditioning will ensure contractor familiarity with design 

and system 
• Use of pre-made packaged air handling equipment 
• Opportunities for prefabrication of elements such as pipe work arrangements 
• Mechanical supply system to integrate with the pit design and flexible to accommodate different 

modes of operation 

• Supply air will come from low level. Thermal/ physiology comfort will be improved with the supply 
air (full outside air) passing over the musicians or patrons, removing heat and unwanted stale air, 
odours and particles. 

• Temperature stratifies allowing warm air to be removed whilst maintaining cooler temperatures in 
the lower areas. 

• Smoke exhaust operates in similar fashion to normal operation 

4.12.5 Foyer - Principles of Operation 
The Foyer displacement air handling units will be located in the central air handling plant room. 
Outside air will be drawn from a new louvre on the façade of the building. From here the air will be 
conditioned and delivered at low velocity and low level into the Foyer area.  

The cool supply air will be delivered through integrated displacement floor outlets located around 
the perimeter of the space, together with outlets worked into the joinery of the bar. The cool air will 
create an occupied zone of clean conditioned air. This arrangement is flexible; the supply air shall 
seep around people occupying the space. 


 

  


Warm contaminated air shall be encouraged upwards where it will be exhausted at high level via the 
flytower plant room. In the plant room heat recovery measures can be employed using a variety of 
techniques. 

Characteristics 
• Low level air delivery – optimum comfort conditions achieved by supply air (fresh air) passing 

over patrons, removing heat and unwanted stale air, odours and particles 
• Temperature stratifies allowing warm air to be removed whilst maintaining cooler temperatures in 

the lower areas. 
• Conditions only the occupied space – reduced chiller loads and resultant energy usage 
• Removes lighting loads at source before they become a space load – reduced plant capacity and 

energy usage 
• Reduced air quantities - reduced fan power loads 
• Works with the natural forces of the loads in the space – harnesses the buoyancy effect to 

promote natural air movement 
• Discrete supply air systems through co-ordinated locations around the space 
• In winter-season conditions, system can operate in assisted ‘natural ventilation mode’ if doors to 

outside can be operable Use of either existing or new operable doors for air intake – minimum 
impact to architecture. However, the issues with the doors shall need to be carefully considered 
and addressed. For instance the doors could be manually operable; this would mean that staff 
would need to open up the doors to initiate natural ventilation. It would also be necessary for the 
doors to be under control in terms of security especially if night purge air is brought in via the 
door openings. If doors are automated similar security issues will also need to be addressed. 
Overcoming the security an operational issues of this mode of ventilation shall need to be 
considered with all members of the deign team in the next phase of design. 

• Opportunities for heat recovery from relief air for reuse in foyer areas 
• System shall operate in a similar manner for heating mode with warm air being introduced to the 

perimeter zones of the space to offset the heat loss through the fabric of the building 
• Smoke control is not provided to the southern foyer at this stage of the design, however, the 

design of the system has been set up in such a way that if this does become a requirement, then 
smoke exhaust can be incorporated 

4.12.6 Back of House Areas 
The air conditioning system will comprise chilled water fan coil units with ducted tempered outside 
air to minimise plantroom and reticulation requirements and offer increased flexibility for future 
modifications. 

A system of conditioning the back of house areas whilst providing control to the individual spaces 
and minimising reticulation and plant space has lead us to a solution using a central air handling 
plant to provide preconditioned tempered outside air to each space combined with local FCUs. 

4.12.7 Museum Air Systems  

Mechanical ventilation systems will be provided to supply adequate outside air for occupants, 
control the environmental room conditions, air flow patterns and to provide make up air for general 
and specialist exhaust systems. Air handling plant will employ air filters that provide the necessary 
quality of air for exhibits as well as helping the reduction of mandatory minimum fresh air quantities 
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particularly in high population areas. Air filters will be made accessible for cleaning and employ 
manometers with indication to ensure adequate frequency of cleaning or renewal.  For collection 
areas air conditioning will be predominately based on systems which primarily control the room 
humidity as a priority. 

Air systems will be designed to be air tight in sheet metal ducts and AHU’s.  A review of the building 
fabric and ceiling details has been undertaken to ensure minimum leakage of air into or out of the 
building.  Zoning of all air-conditioning systems shall acknowledge different dynamic loads and 
conditions likely to occur due to: 

• External glazing and wall materials 
• Roofs and suspended floors 
• Conservation and curatorial functions 
• Internal heat gains from people, lights, equipment. 

All plant shall be provided with good access for maintenance away from gallery spaces.  Due to the 
system selection localised heating coils in ceiling spaces will be avoided generally minimising risk of 
leaks and disruption due to access requirements. 

Smoke control systems shall maximise use of the air handling system components for make-up air, 
zone pressurising and associated controls.  Only smoke spill systems will have separate fans, these 
too shall be utilised if appropriate during the general functioning of the system to maximise the 
systems cost effectiveness. At this stage with the advise received, that smoke spill provisions shall 
only be applied to the entry foyer, other areas are to be provided with some cleaning capability 
under the control of the fire brigade. 

Specialist areas will be provided with air supplied in the range of 10/50 air changes per hour to 
control the environment and provide make up air for specialist extract systems. Pressure regimes 
will also be designed to minimise any risks associated with contaminated air paths to/from other 
areas.  

Non-specialist areas (where mechanically ventilated) will be provided with between 4/15 air changes 
per hour to control the internal environment. 

Air will be distributed in the space in a way that minimises draughts or major variations in conditions 
within the space and at a temperature differential acceptable to exhibits and occupants. Air 
velocities can range between 0.1 m/s and 0.6 m/s depending on the actual temperature of the air 
without causing discomfort. In specialist areas, however, air movement will be designed to ensure 
correct scavenging and capture velocities are met, as occupant safety and/or equipment/ exhibit 
conditions are the determining factor. 

Ventilation attenuators and acoustic treatment will be installed where necessary to achieve the 
appropriate noise levels. 

Heat recovery measures, including run around coils and cross flow heat exchangers will be 
incorporated into the system design where appropriate potential sources of heat recovery exist. The 
potential for heat recovery will be a function of system design and will be developed as the detailed 
design progresses. 

The entrance foyer and any area with an expanse of glazing and large height/volume has 
determined that the control of internal conditions and building envelope treatment require very 
careful consideration. Treating the glazed façade internally with a separate system allows us to 
employ a system within the entrance foyer which does not need to condition the whole space which 


 

  


saves a huge amount of initial and running costs as well as space and major planning implications. 
A displacement ventilation system will be employed in this area, which relies on supply of air at low 
velocities and with a low temperature difference. The system relies on displacement of 
warmer/contaminated air by the buoyancy effect. It maintains conditions within the occupied zone 
whilst allowing stratification of warmer air above. The application of this system is well suited to the 
project and will provide economic as well as physiological benefits.  

New gallery spaces will be designed with separate air handling units to provide AA Class conditions 
as stipulated by ASHRAE. The systems are based on a constant volume approach with, either 
conventional constant volume, multi-zone or a hybrid displacement arrangement being employed. 
Filtration, humidification, de-humidification, heating cooling and air distribution is designed to meet 
the stringent requirements of a national standard gallery facility. 

4.12.8 White Hall Display Cabinets 

The White Hall Spaces may benefit from an approach that allows them to play a role in the museum 
experience and also provide efficient conservation environments through the use of conditioned 
display cabinets. Enclosed glassed cabinets lend themselves ideally to a displacement pre-
conditioned air conditioning system that conditions only the cabinets to achieve a low positive 
pressure. Warm air, and with it dust and pollutants, is displaced by the incoming pre-conditioned air 
flows into the space from where it is relieved through gaps in the cabinet. These types of systems 
use lower quantities of air than a conventional Constant/Variable Air Volume (CAV/VAV) 
overhead/underfloor ducted system and the air is supplied at ideal temperature and humidity. These 
characteristics combine to give a very energy efficient system capable of providing ideal conditions 
with excellent indoor air quality. The cases are positively pressurised by the supply air, which is 
allowed to leak out of the cases – thus preventing the ingress of any unconditioned air. 

The common problem with employing air conditioned cases is that small changes in supply air 
temperatures or moisture contents can have a magnified impact on conditions within the cabinets. It 
is for this reason that dedicated small fan coil units or similar are often used to serve display cases 
in gallery and museum environments, rather than taking a feed from a larger system serving other 
areas.  
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5  EL ECT RICAL  

5.1 GENERAL 

The development consists of the Performance Arts Building and the Museum building. The 
services detailed within this section are common to both buildings.  The following provides an 
overview of the proposed systems and electrical services. These will need to be carefully 
coordinated with the theatre consultant requirements during the next stage of design. 

Also attached is the preliminary site services report which looks at options for site power supply 
and site diversions. The report provides two options which are subject to the council’s lease 
agreement a decision on the lease agreement and thus the preferred power supply agreement for 
the new substation should ideally be made prior to moving to the next design phase. 

5.2 ELECTRICAL KEY OBJECTIVES 

A number of essential design objectives have been set down by Steensen Varming to ensure the 
success of the Cairns Entertainment Precinct (CEP) project from an electrical point of view: 

• safety and reliability 

• properly designed and appropriately sized to allow the full and proper functioning of all 
equipment, plant and fittings 

• facilitates the operational requirements of the specific equipment, materials, processes and 
functions in the building 

• sized with adequate capacity for expansion 

• arranged and routed in an organised and systematic manner and be accessible for 
operations and maintenance 

• provided with necessary flexibility and versatility to allow isolation, shutdown and removal of 
equipment and systems as required for maintenance and extension 

• compatibility with other services and systems in the facility 

• labelled and colour coded for ease of identification and operation, to suit semi-skilled 
operation 

• designed and installed to all relevant legislation, standards, codes and guidance that are 
appropriate and relevant to the type of electrical installation or equipment 

• Acoustic Considerations 
Noise generated by electrical equipment and services can be of concern as they contain 
pure tones, to which the ears are very sensitive to.  Small control gear transformers, relays 
and ballasts can also generate noise that is annoying to performers and the audience 
members. These sounds may also be dedicated by sensitive recording equipment. 

While electronic gear appears to be less of a concern the final selection and design of 
systems needs to consider the acoustic requirements. The electric noise and the structural 


 

  


integrity of the fixtures are also important to avoid vibration.   
  

Openings within walls affect the integrity of acoustic ratings and thus outlets and cable 
penetrations must be carefully considered. 

5.3  POWER SUPPLY 

The calculated energy power maximum demand of an electrical installation shall be determined, 
taking account of the capacity, physical distribution and intended use of electrical equipment in the 
installation. 

The Maximum Demand is the largest current that the will exist in the electrical infrastructure at any 
one time. The maximum demand figures shall be calculated for each individual section of 
infrastructure. The calculations shall be completed in accordance with AS/NZS3000 Table C2. The 
initial figures shall be based on After Diversity Maximum Demand (ADMD) and then by detailed 
calculations once all the loads have been confirmed. 

The maximum demand or the electrical supply capacity for the building shall be assessed jointly by 
the designer and the supply authority based on the calculated value of the maximum demand of the 
new electrical installation adjusted (normally) downwards to an assessed value comparable to the 
recorded values of similar installations. 

The ADMD comparison at the early stage will be based on VA/m2 rate on similar buildings with 
similar construction, services and use. The spare capacity requirements will be added to the figure 

Based on the briefed areas and required back of house areas the preliminary Planning Maximum 
Demand assessed load is in the order of 2.7MVA total, consisting of 2200kVA for the performing 
Arts Centre plus 550kVA for Museum. These are based on a higher rate of 150 VA/m2.  In the final 
sizing of the substation and supply in the next design stage, consideration shall be given to 
redundancy and spare capacity. 

5.4 GENERATOR 

Preliminary discussions during the design phase looked at the possibility of a Tri-generation System. 
If tri-generation System was adopted then consideration to enhancing the system to provide standby 
power provisions should be addressed. 
  
Space has been nominated during the design phase in the planning for a permanent standby 
generation however the decision to have generators or not may be a commercial decision with 
considerations to the consequences. In making the decision historical data on the likelihood of an 
power outage should be considered. 

The information below regarding the reliability of power supply in the region:  

Ergon records show that we had one unplanned 12 minute outage in the last 24 months on 
Ergon's 2HAR Harbour Board Feeder which supplies at 22kV the southern section of the Cairns 
Port area. This outage affected multiple feeder across the Cairns region. 
  
As the precinct is contained within the Cairns Port lease area the reliability of supply will  also be 
dependent on the reliability of the Cairns Ports North electrical network.    
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The statutory requirements for installing a generator are Pending the fire engineering requirements, 
below is the current BCA requirement.  

BCA SPECIFICATION G3.8 FIRE AND SMOKE CONTROL SYSTEMS IN BUILDINGS 
CONTAINING ATRIUMS 
Deemed-to-Satisfy Provisions 

6. STANDBY POWER SYSTEM  
(a) If a required path of travel to an exit is within an atrium, a suitable alternative power supply must 
be provided to operate required safety systems, including sprinkler systems and fire hydrant pumps, 
air handling systems, alarms, warning and communication systems and emergency lighting circuits. 
(b) The alternative power supply must— 
(i) be connected automatically if the normal power supply fails; and 
(ii) if located within the building, be separated from the remainder of the building by an enclosure 
with an FRL of at least 120/120/120; and 
(iii) be connected to the safety systems by means of cabling complying with C2.13(c)(iii) and (iv). 
(c) The requirements of (a) are satisfied by— 
(i) a single medium voltage supply taken from an electricity substation situated within, or adjacent to, 
the building concerned where the power supply to the substation consists of two or more high 
voltage cables each taking electricity from separate transformers; or 
(ii) two or more medium voltage supplies each taking electricity from separate electricity substations 
situated— 
(A) outside the building concerned; and 
(B) at a suitable distance from each other; or 
(iii) a single medium voltage supply taken from an electricity substation together with an electricity 
generating plant capable of— 
(A) generating a medium voltage supply; and 
(B) starting and taking the required electrical load within a period of not more than 30 seconds from 
the time of normal supply failure. 

As a minimum and not withstanding further assessment for on-site generation the minimal provision 
could consist of interface point for a temporary generator for special events.  

5.5 UNINTERRUPTIBLE POWER SUPPLIES 

An uninterruptable power supply unit will be provided. 

Uninterruptible power supplies will be provided with 10 minute battery autonomy and be adequately 
sized to accommodate the electrical capacity of the following: 

- Computer Servers 
- Electronic security system head end equipment. 
- BMCS 

The electrical reticulation associated with each UPS will be designed and installed to incorporate an 
external maintenance bypass to allow removal of the UPS (for maintenance if required) without 
compromising the integrity of the power supply to the items of equipment listed above.  

The Fire Panel SIP and emergency lighting will have separate integrated battery systems and will 


 

  


not be connected to the UPS system. 

All UPSs will be sized to suit the load requirements of the equipment to be served and be equal to 
American Power Conversions type or similar and incorporate surge protection on both the line and 
load side of each UPS. 

5.6 EARTHING  

The earthing system shall be an MEN earthing system for this installation as detailed in AS/NZS 
3000.  

5.7 TECHNICAL EARTH / CLEAN EARTH 

A clean earth system will be provided according to Theatre Design requirements for specialised 
equipment: The details and arrangement of clean earth systems shall be considered further during 
the design development stage of the project. 

Dedicated power supplies shall be provided for audio equipment and be wired from separate 
switchboard to those supplying other building services. 

5.8 LIGHTNING PROTECTION 

A lightning protection risk assessment has been undertaken in accordance with AS 1768 2007. 
Based on the assessment, the new building will require a dedicated lightning protection system. 

Thus a system incorporating traditional and/or a type Early Streamer Emission (ESE) system 
shall be provided in accordance with AS1768 (2007)  and industry standards. 

Lightning protection shall also consist of surge protection on the telecommunications systems, 
main switchboard and distribution boards which shall be provided throughout the installation in 
accordance with the relevant Australian Standards. 



189


 

  


5.9 MAIN SWITCHBOARD 

A new main switchboard will be provided in the main switchroom to be located in accordance 
with the Spatial Planning requirements and as indicated in the Architectural plan. 

The main switchroom is sized to accommodate the main switchboard, distribution required 
metering, power factor correction equipment, distribution boards, records and framed/laminated 
single line diagrams and drawings of the installation.  

The location of the switchboard switch board has taken the following into consideration. 

- Located next to the generator room to minimize the submain cable length 
- Electromagnetic Interference on adjacent environment 
- Access for maintenance and emergency personnel 
- Large or double doors for maintenance equipment access 
- Passive fire protection to code and a limit on wet fire sprinklers 
- Above recorded flood zones and away from hazardous areas 

The main switchboard consists of all the instruments, bus-bars, cable zones, circuit protection 
devices and labelling. All of which, shall be of an appropriate type, size and configured to 
accommodate the code requirements together with the functional and maintenance criteria.  

The configuration of the Main Switchboard shall be determined by the following; 

• Prospective short-circuit current at switchboard (based on substation rating from Supply 
Authority) 

• Maximum demand and load characteristics  
• Specific load requirements and dedicated supplies 
• Metering and possible BMS remote control and monitoring 
• Redundancy and spare capacity 
• Required standby power connection 
• Maintenance and emergency services isolation 
• A balance of the insulation protection versus the temperature rise 
• Other factors such as cable sizes, fault-loop impedance and ability of protective devices to 

electrically discriminate with each other. 

The main switchboard shall be custom made. The preference is an industry standard custom 
made main switchboard of Form 3B.   

The maintenance of switchboards requires due consideration. Typically the board should be 
designed to limit the ability of a person to work “live”. This includes the installation of isolators for 
relevant sections of the board thus reducing the need to isolate the complete board to carry out 
regular maintenance or modifications. This also helps to reduce the number of main switches 
which can assist emergency personnel in quickly isolating the relevant sections of the 
switchboard. The provision of a main isolator for the complete supply behind tooled covers shall 
also be considered to limit the future Supply Authority costs in switching power on and off as 
required.  

There is need for specialist maintenance personnel to carry out work on a live switchboard such 


 

  


as completing thermo graphic scans. To address this issue the switchboard will be complete with 
rotary switch handles for all outgoing supplies however the interlocks shall be ‘defeat able’ by a 
special means and have Perspex covers. 

Image Source AS3000. 

5.10 DISTRIBUTION BOARDS 

The design criteria for the Distribution Boards (DBs) shall generally be as detailed for the main 
switchboard. They shall supply all outlets and lighting for their respective levels. Distribution 
boards shall be provided to allow the separation of Lighting and Power supplies. 

Distribution boards shall be provided in each level inside electrical cupboards.   

These distribution boards will be installed to form part of the vertically aligned electrical riser 
which serves all floors of the building. 

The DB cupboards shall be complete with reduced sized ‘as built’ laminated electrical plans and 
lighting plans indicating circuiting and switching arrangements. This will assist in the maintenance 
and operation of the facility and is additional to the required standard electrical DB typed circuit 
schedules. 

It is proposed that the Distribution Boards shall be proprietary type Form 2 construction 
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Image Source AS3000 

Typical Electrical Switchboard Cupboard. 

5.11 ENERGY, CARBON EMISSIONS AND ENERGY TARIFF SELECTION 

A detailed analysis of the estimated demand and consumption of the new installation shall be 
completed to determine the most cost-effective tariff. 

The following is the preliminary assessment on the energy and carbon emissions. 

   


 

  


Area (m²)
Annual Electricity Consumption 

(kWh) Cost (22c/kWh)
Total Cost / 

Annum
Carbon Emissions 
(kgCO2-e/ annum)

9966 m² 858,895 22 cents / kWh $188,957 893,251

1700 m² 176,000 22 cents / kWh $38,720 183,040

1.04

22 cents / kWh

http://www.originenergy.com.au/files/std_elec_price_lge_market_customers.pdf

For Reference - "Building X" Electricity Consumption Details 

Location

Annual energy consumption benchmarks  (Source : BSRIA Rules of 
Thumb BG 9/2011)

Standard Electricity Prices for Large Market Customers on the 
Standard Large Customer Retail Contract

Queensland Emissions factors (kgCO2-e/kWh electricity)

Theatre / Performance

Museum 

Reference Site “X” for comparison. 

Gas is excluded from the assessment at this stage. 

For installations subject to kVA demand charges, power factor correction equipment shall be 
provided to improve the power factor of the electrical installation to 0.98 or better to minimise the 
demand charge. 

5.12 METERING 

The main switchboard and the metering facilities shall be arranged to enable tariff selection changes 
without the need to modify the switchboard busbar system. The metering shall also be arranged to 
allow for authority meters for individual installations downstream of the main switchboard for 
possible cafe or restaurant.   

Supply Authority meters shall be located in accordance with Local Supply Authority requirements. It 
is proposed that authority meters be located within the main switch room and these meters be digital 
with remote read facility.  

Private metering consisting power monitors shall be positioned on the main supplies and on 
selected loads in compliance with current BCA standards. This will include separate metering of 
lighting & power, metering of major plant items and mechanical control panels. The microprocessor 
based 3 phase power monitors that shall communicate with BMCS / metering system and shall 
display and transmit selected data such as: 
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• voltage 
• current (each phase) 
• frequency 
• kilowatts 
• kVA maximum demand (15 min. cycle) 
• kilowatt hours 
• kVA 
• power factor 
• THD including the details on the neutral conductor

5.13 POWER FACTOR CORRECTION 

The new main switchboard shall be provided with its own power factor correction unit to correct 
power factor to 0.98 and in accordance with Electrical Utilities.  

5.14 ELECTROMAGNETIC COMPATIBILITY & EMI / EMF 

A lot of electrical equipment relies on receiving and transmitting of electromagnetic radiation 
(EMR). Electromagnetic Compatibility (EMC) is the ability of the electronic equipment to co-exist 
with its electromagnetic environment. All electrical equipment shall be Electro-Magnetic 
Compatible. The equipment shall not cause interference to other equipment and shall comply 
with the limits set in the relevant AS/NZS 61000 series of standards  

The building services installation shall be designed to minimise the impact of EMI in accordance 
with the recommendations and guidelines of the following: 

• Ergon Energy    

• Guidelines for the Management of 50Hz Magnetic Fields in Office Buildings Owned and 
Managed by the Queensland Department of Public Works 

• ENA Guidance on Electrical Installation Practices to Reduce EMF from Low Voltage Wiring. 


 

  


To reduce the likelihood of stray fields from cable installations, they shall be laid in trefoil 
configuration.  

The position of large power nodes shall be located away from sensitive equipment and personnel 
workspaces. 

Images Source: Energy Networks Association  

5.15 SUBMAINS AND RETICULATION 

Cabling and reticulation consists of submains, cable trays, conduits, and ducting systems and shall 
be designed in accordance with AS/NZS 3008.1. All electrical cabling and reticulation shall be 
integrated into the architectural design of the building.  

All new submain cabling shall generally be reticulated from the main switchboard on dedicated 
cable trays/cable risers and shall be accessible. Where submain cabling reticulates in ceiling 
spaces, they shall be reticulated along corridors as much as possible so as to minimise 
electromagnetic interference to adjacent working spaces.  

Submains shall be provided to all required power supplies. Some loads will require dedicated 
supplies due to the type of load and its size. All cabling shall be designed and installed to allow for 
derating in accordance with AS3008.1.All loads connected to essential distribution boards will 
utilise fire rated cabling.  

Submains may be reticulated on exposed cable tray within plant room spaces and within services 
risers. It is proposed that cable trays are sized to incorporate spare space and submains are sized 
to incorporate spare capacity for future expansion.

It is proposed that sub circuit cabling shall also be reticulated within accessible ceiling space, wall 
mounted skirting duct, or within dry walls to access socket outlet locations. It is proposed that sub 
circuits be loaded to provide spare capacity for future expansion. 

All cabling conductors shall be multi strand copper and cable trays and supports shall be of 
appropriate material to withstand long term use and comply with relevant standards.   
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5.16 POWER FOR THEATRE EQUIPMENT AND LIGHTING 

Dedicated submain supplies shall be provided at the stage and technical positions to accommodate 
the power loads for lighting and stage equipment.  These Stage lighting and power systems will be 
designed to have sufficient capacity to meet the demands of major theatrical productions. 

5.17 THEATRE PERFORMANCE CABLING 

The outlets and equipment for the theatre performance systems form part of the theatre trade 
works. However, the cabling (to Theatre Consultant Specification) between the equipment and 
outlets shall form part of the electrical trade.   

The specialist theatre services shall be provided with power supplies at the relevant locations. The 
electrical services trade will provide the following: 

1. Outlets where required to supply the theatre services including rigging hoists, dimmers and 
light bars 

2. All cabling required by the theatre design 
3. Containment and reticulation for all cables required by the theatre design. 

Dimmers patch panels and hoists shall be documented by the theatre consultant. Final termination 
of all theatre cabling shall be done by the theatre contractor. 

5.18 PERFORMANCE LIGHTING 

While the stage lighting and performance dimmer systems and controls are part of the theatre trade, 
the outlets and cabling shall be provided for the performance Lighting systems shall be by the 
electrical trade. Cabling between the equipment and outlets do form part of the electrical scope.   

5.19 ACCESSORIES 

Accessories include the power outlets, switch plates, and floor boxes/ducting. The number of 
accessories will be as per the future room data sheets.  

Power socket outlets shall be provided throughout the building to satisfy the functional 
requirements of the building and for cleaning purposes. Final arrangement of the power socket 
outlets shall be determined during the design development stage of the project. Consideration 
will be given to the use of soft-wiring within the office area or traditional fixed wired point.  

Flexibility shall be provided in the outlet arrangement. Any rooms that are required to have all 
outlets on the standby supply or vice versa, all outlets on non-essential supply, outlets of the 
other type shall be provided so that if maintenance is carried out on one power system, some 
power still remains usable in these spaces. 

Outlets for the wet areas shall have adequate IP protection in accordance with AS/NZS3000. 
RCD safety device protection shall be provided on all final sub-circuits. Outlets within any 
hazardous zones shall comply with the relevant Australian Standards. 

Light switches shall be mounted at height of 1100mm AFFL. Generally, power outlets and 
communications points shall be 600mm AFFL and in some cases above bench / desk height to 
facilitate easy access to portable laptops and notebooks. The final location and arrangement of 
accessories will require close coordination with the architecture.  


 

  


Typical Recessed Floor Box.  

5.20 AUDIO VISUAL - MISCELLANEOUS SYSTEMS 

For areas other than the performance spaces, such as meeting rooms the Audio Visual services 
forms part the electrical trade works. 

Each ceiling projector shall be provided with interconnected ceiling mounted and wall mounted or 
desk mounted outlets.   

The Audio Visual Services shall be in accordance with the following standards and guidelines; 
• AS/NZS 60065:2003/Amdt 1:2008 Audio, video and similar electronic apparatus - Safety 

requirements (IEC 60065:2001, MOD) 
• AS/NZS 14496.series Information technology - Coding of audio-visual objects 
• BSRIA Power Quality Guide AG2/2000 
• Guide for Audiovisual Systems Design and Coordination Processes. American National 

Standards Institute (ANSI)  ANSI/INFOCOMM 2M-2010  
• AS/NZS 2107:2000 Acoustics – Recommended design sound levels and reverberation times 

for building interiors; 
• AS 2533-2002 Acoustics - Preferred frequencies and band centre frequencies 
• AS/NZS ISO 717.1:2004 Acoustics – Rating of sound insulation in buildings and of building 

elements. Part 1: Airborne sound insulation 
• TEFMA Tertiary Education Facilities Management Association 
• AETM (Association of Educational Technology Managers) papers 
• Digital Video and Audio Broadcasting Technology – A Practical Engineering Guide W 

Fischer. 
• AS/NZS1367:2007 :Coaxial cable and optical fibre systems for the RF distribution of analog 

and digital television and sound signals in single and multiple dwelling installations  
• Australian Communications Media Authority (ACMA) Installation Requirement for Customer 

Wiring AS3080, AS3084, AS/NZS 3085, AS/NZS 3087 
• AS/ACIF S008 and AS/ACIF S009 
• Building Code of Australia (BCA) 

5.20.1  Public Address System to Foyer and Non Performance Spaces 
The Public address system with zone selection facility will be provided at designated locations within 
the building. The system will include the following functions and features: 

• Zoned ceiling mounted PA speakers 
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• Multi channel mixer amplifier, microphone, music deck and pre-recorded announcements. 
• Selector switch 
• Volume controller 
• Automatic anti feedback 

An automatic override switch shall be provided to interface with the Building Emergency Warning 
Intercom System. Further details of the PA system are to be determined during the design 
development stage of the project. 

Audio Speech Intelligibility 
At all places within the relevant areas where ambient noise figures are less than 85 dB(A), the 
speech transmission  index  (STI)  shall  be  ≥0.5.  The  rating  of  speech  intelligibility  shall  be  in 
accordance  with  the  common  intelligibility  scale  (CIS)  method  of  AS 60849,  measured  in 
accordance with Appendix A. The average speech SPL shall not exceed 110 dB(A). Exact details to 
Acoustic Engineer’s specification. 

Consideration may be given to incorporating the PA function from the EWIS. 


 

  


5.21 TELECOMMUNICATIONS  

5.21.1    General 

The new development will provided with a new communication services connection. The 
communications services for the new building will be linked via new lead in connections from a 
selected telecommunications firm.  

The telecommunications systems for the building shall consist of following and shall be carefully 
coordinated with the Performing Arts Brief and Scope. 

• Intercom system(s)  
• Structured Cabling System 
• PABX 
• Wireless network 
• PA - Public Address system(s)  
• PayTV/MATV signal distribution system(s). 

It is important to ensure that the overall ICT infrastructure supports both the short and long term 
requirements of a world class facility. 

It is important that the core network infrastructure, equipment and the servers are identified at an 
early stage.  Each of these may have a direct impact on the design of the building, including: 

• Supply of suitable power to nominated areas (type and capacity) 
• Inclusion of multiple paths for cabling infrastructure, to allow for sufficient cabling via diverse 

pathways 
• Main Computer / Server room 
• Telecommunication rooms and cupboards to be sized to accommodate racks for cabling and 

network equipment 
• The number and location of voice and data outlets 
• UPS and back-up power supply 

The Network Infrastructure must consider: 
• Management (fault and performance indicators) 
• Network virtualisation (VLANs) 
• High availability (path redundancy, device redundancy) 
• Security (access control lists, wireless intrusion detection and prevention system) 
• Scalability  
• Wireless (convergence of wired/wireless infrastructure, VPNs/VLANS) 
• Voice and multimedia (Power of Ethernet (PoE) 

The Facility shall be cabled to provide real-time network technology for the integrated transport and 
routing of multi-channel 3G/HD/SD-SDI, video, multi-channel audio, Inter-communications, control 
and data.  

Structured cabling pathways shall be provided throughout the precinct and within various venues to 
provide initial and future cabling requirements in accordance with the theatre performance brief 
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requirements. 

The installation shall comprise of both high speed optical fibre and copper cabling systems.   

lT technical systems will use OS1 Single-mode Fibre and Multi Mode Fibre as the primary transport  
medium and venues will be connected via a redundant ring of multi-core and Single-mode Fibre.    

Single-mode and Multi mode Fibre network will form the core cabling technology for the precinct.   

As per the theatre consultant requirements ‘Zero Water Peak OS1 Single-mode Fibre’ shall be the 
standard used to maximise the useable spectrum (bandwidth) of the fibre.  

While the precinct will be integrated to enable a “Connected Community” the designed cabling 
topology shall be implemented to help minimise no single point failures.  

The adoption of Coarse Wavelength Division Multiplexing (CWDM) will increase channel capacity 
while keeping the number of fibre cables to a manageable level.  Cabling within venues will 
comprise of OS1 Single-mode Fibre and Category 6A Shielded copper cable thus ensuring high 
speed and wide bandwidth transport is maintained to every connection point.  

Distributed Node Rooms will be established at strategic points throughout the precinct to service the 
venues.   The Distributed Node Rooms will be built to telecommunication carrier standards i.e. 
redundant environmental control, power and security.   A fundamental part of the distributed design 
will ensure that in the unlikely event of failure of one or more Node Rooms, catastrophic precinct 
failure will not occur.  

Interface to outside communities will be achieved through the National Broadband Network (NBN) 
thus enabling all Australians with high-speed and wide bandwidth interaction to the Cairns Cultural 
Centre Precinct.   Connection to the NBN will be via redundant links. This is considered essential 
and the venue is not only for the city of Cairns but also the benefit of the wider community.  

5.21.2    Codes and Guidelines 
Communication services will be provided in the new building in accordance with the following 
guidelines and standards. 

• Room Data Sheets 
• AN/NZS 3000  SAA Wiring Rules 
• AS/NZS 3080 Telecommunications Installations – Integrated telecommunications cabling 

Systems for Commercial Premises 
• AS/NZS 3084 Telecommunications Installations – Telecommunications Pathways and 

Spaces for commercial buildings 
• AS/NZS 3085.1 Telecommunications Installations – Administration of communications 

cabling systems part 1 : Basic requirements 
• AS/NZS 4703  Electrical wiring in furniture 
• AS/NZS 61935.1 Telecommunications Installations – Generic cabling systems – 

Specification for the testing of balanced communication cabling 
• ISO 14763-3 Telecommunications Installations – Generic cabling systems – Specification 

for the testing of optical fibre communication cabling 
• Cable Manufacturer Design and Installation Training Manuals 
• ACIF S008    
• ACIF S009   
• ACA TCPR   Communications Cabling Provider Rules  


 

  


• ACA CRCPR  Competency Requirements for Cabling Provider Rules 
• ISO/IEC 11801 Telecommunications Installations – Integrated Telecommunications 

Cabling System for Commercial Premise 

5.21.3   Rooms & Risers 

The system shall comprise of a Campus Distributor (CD) and star and ring topology from this single 
point, to large campus facilities comprising the CD, BDs (Building Distributor) and FDs (Floor 
Distributor).  
  
The backbone cabling shall provide functional interconnection between the distributors CD, BD and 
FD comprising the cabling system.  
  
The backbone wiring shall use a hierarchical star topology with redundancy loops. 

Communications structured cabling equipment shall be enclosed within the communications rooms. 
The Main communication room is provided near the ground floor which would also house the 
security equipment. 
  
The communications riser which is to be vertically aligned wherever possible and located directly 
adjacent to the communications rooms to ensure a cost effective installation and provide minimal life 
cycle costs are located directly adjacent to the communications rooms. With the risers vertically 
aligned this will help to ensure that ceiling heights are maximised and coordination between 
structure and other services is possible.   

The communications rooms will not have a raised floor but rather a grid of cable trays above the 
communications racks.   

The rooms shall have air conditioning and will be backed up with standby power supply. The rooms 
will also have no ceiling, be painted and have anti-static flooring to architectural details. 

The rooms shall be the service nodes for: 

- Voice and Data Structured Cabling  
- Security  
- MATV  

The services within the communications room shall either be supported by a central UPS or rack 
mounted UPS units. 

5.21.4   Communications 
The provision of containment and cabling infrastructure shall be developed during the design 
development stage of the project. 

The new communication systems will include a Cat 6A structured cabling system capable of 
handling voice and data systems throughout the building. Cabling to meet the requirements for 
extended warranty. 

All telecommunication nodes shall be linked via multimode 12 core 50/125µm OM3 optical fibre 
as well as being linked back to building main communication room. Single Mode optical fibre 
cabling shall be utilised where it is deemed necessary. These links to the existing rooms shall be 
further established during detail design. 



195


 

  


Final arrangement of the communications outlets shall be determined during the design stages of 
the project.  

Generally the detailed brief of the telecommunications services shall be developed further in 
conjunction with the client and their requirements. The following should be considered by the 
stakeholders in providing the telecommunications for the building; 

- Topology and system architecture 
- Voice and data Requirements  
- Functional requirements for voice and data 
- Security 
- Cable type and performance capacity 
- Redundancy  
- Spare Capacity 
- Interfaces to other facilities 

All labelling shall be in accordance with industry standards. 

5.21.5      OPTICAL FIBRE BACKBONE NETWORK  
  
Optical fibre backbone cabling shall be a minimum of 12-core single mode OS1. Consideration shall 
be made to installation methods due to environmental factors.  

Installation methods shall be such that compliance with IEC 60794-2 and IEC 60794-3 are achieved. 
Special consideration shall be given to ensure that subterranean cables are fit for purpose.  
  
Multi-mode fibre may be installed only in facilities that require this and will generally be 12 core 
62.5/125 micron multi-mode optical fibre.  
  
Additional cores and cables shall be installed subject to a bandwidth analysis of the system.  
  
Lengths of channels shall not exceed those as specified by AS/NZS 3080. 
   

5.21.6      HORIZONTAL CABLING - CABLE TYPE   
  
Fibre-optic horizontal cabling is to be is to be provided to outlets only to locations as required by the 
facility and equipment. 

The horizontal wiring is the portion of the telecommunications wiring system that connects the voice 
and data outlets in the work area. These shall be Cat 6A specification. 
  
  
5.21.7   Wireless 

Wireless Access Points (WAP) are to be incorporated in all services facilities to provide network 
access internally and at nominated exterior locations including the public domain.  
  
Consideration must be made to the location of the outlets to ensure coverage is provided to 100% 
of the interior of the facility excluding lifts and fire passageways.  Bandwidth requirements shall be 


 

  


discussed with the facility to ensure that the minimum spacing of the WAPs are sufficient to provide 
this.     
  
Discussions with the principal are to be undertaken to ascertain the IEEE 802.11standard 
equipment to be installed.  Ensure minimum signal levels are achieved at all required locations to 
this standard.  
  
Some equipment contained within the facility may be susceptible to electromagnetic interference 
(EMI).  It is a requirement that the designer locates WAPs coordinated with this sensitive equipment 
to ensure interference is within the tolerance levels as specified by the equipment manufacturer.  
Areas that are not covered by wireless services due to this are to be discussed with the principal or 
their representative prior to complete design.  

At this stage of the design it is understood that the WiFi and WAP will use Power over Ethernet 
(PoE).   

5.21.8   MATV 
The building shall be provided with an MATV system to receive free to air digital television. MATV 
outlet locations will be as nominated on the future room data sheets. 

   
5.21.9  IT and PABX equipment  
The IT computers, servers, switchers and the PABX equipment shall form part of the FFE budget.  

The exact requirements for the new IT equipment and PABX shall be determined in the next stage 
of design. 

The provision of PABX services is critical and consequently it is a requirement that the system is 
connected to the standby power supply.   

The active equipment may utilise a traditional PABX or a VoIP system.   
  
Active equipment such as telephone handsets, network switches, wireless access points etc to 
support the building, shall be provided. These devices shall be specified in close consultation with 
the principal. Handsets shall be provided in maintenance areas, including major plant rooms. 

5.22 BUILDING SERVICES SYSTEM INTERGATION MONITORING AND 
CONTROL 

Integration and interoperation take place throughout the intelligent infrastructure at the various 
levels of the system and use appropriate communication techniques as best fits their respective 
applications.  

The intelligent communications infrastructure will comply with the following standards: - 

• EMC Directive 89/336/EEC 

• ISO 16484-5 and CEN TC247 at management and automation levels. 

• Wireless sections of the field network will be based on the IEEE 802.15.4 standard and use 
a frequency range of 2.4 GHz. 
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• Wireless sensors or field devices shall conform CE 89/336/EWG Electromagnetic 
Compatibility & CE 1999/5/EC Radio and Telecommunications Equipment Directive 

 
The intelligent communications infrastructure will use the following methods of connectivity to 
achieve interoperation:  
 
1. Full native compatibility where systems and devices communicate with one another at network 
level without the use of gateways or similar devices, use the same programming language and can 
be configured via the network software. 

2. Open protocol compatibility where systems and devices from different manufacturers share 
information using a common open protocol and communicate at a peer to peer level. 

3. API link where systems and devices communicate via the Ethernet network using application 
programming interface covering routines, data structures, object classes and protocols. 

4. Protocol Interface where intelligent infrastructure communicates with systems and devices 
systems using industry standard protocols such as Bacnet, Lonworks, Modbus RTU or ASCII to 
RS485 networks or RS232 connections via a network controller. This may be full duplex where 
information can be sent and received or simply a one way data interchange for monitoring purposes. 

5. Hardwired interface where the intelligent infrastructure uses field direct digital controllers (DDC) to 
connect to volt free contacts and control circuits.

Where wireless field networks are utilized for the DDC controllers these shall be based on the IEEE 
802.15.4 standard, using a frequency range of 2.4GHz. Each node shall function as a router and 
the mesh network shall have a proactive discovery function to constantly search for and remember 
optimal linkages, providing a diverse routing capability.  

A wireless network graphical commissioning and maintenance tool shall be used, where network 
display screens graphically present the mesh network, all the devices in it and their connectivity 
levels. A facility to map the wireless network onto floor plans shall be provided to accurately reflect 
the location of each wireless node. 

The method of connection and communication each system uses is designed to provide the 
following:  

• Maximum reliability 

o No single point of failure 

o High availability 

o Diverse routed or meshed sub network topologies 

o Distributed intelligence 

• Scalability to provide simple cost effective expansion 

• Future readiness to incorporate new and emerging technologies 

• Flexibility to adapt the changing needs of the facility and organization 

• Manageability 


 

  


5.23 SMOKE DETECTION & EWIS 

An automatic smoke detection system shall be provided in accordance with AS1670.   

Fire Indication Panel shall be located in the FIP service cabinet which shall be located in close 
proximity to the main entrance of the building or in an agreed location.   

An EWIS or Warning system shall be provided within the building to comply with the requirements of 
the Building Code of Australia clause E4.9 and AS1670.4 

5.24 SECURITY 

It is understood that the buildings will not be occupied by Security Staff afterhours. However the 
Museum building may have some security presence. 
   
The security for the building consists of physical and active systems. The active systems (Electronic 
Security Systems) which form part of this report will be closely coordinated with the physical systems
as detailed by the architect.  

An electronic security system shall be provided throughout the building to assist in providing a safe 
environment for all building users. Final details of the electronic security system shall be 
determined during detailed design, however, it is anticipated that the electronic security system 
shall incorporate the following system elements: 

- Access Control  
- Intercom System 
- Intruder detection 
- CCTV System 
- Duress Alarms 

CCTV monitoring points shall be provided. Areas to be CCTV monitored shall be determined during 
design development. 

The MDF room in the ground floor shall be house the security system head end.   

5.24.1Codes and Guidelines 
Security and CCTV will be provided throughout the building in accordance with the following 
guidelines and standards. 

• The Building Code of Australia  

• Security Intruder Alarm System AS2201 

5.24.2Access control 

The Access control system will incorporate sufficient door reader modules, electronic strikes (fail 
safe), electromagnetic locks (fail safe), proximity card readers and door release pushbuttons as 
required to serve the nominated locations. Typical locations may be the entry to the following areas: 

• Administration Offices and Back of House Areas 

• Lifts 
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• Plant rooms 

• Stores 

• Communication room and Plant Areas 

• Security and Staff Entries 

All access control points to the facility will be secure, with the exception of the main entry which will 
be unsecured during normal opening hours. After hours entry to the building via the main entry will 
be secured by card access. 

All external perimeter doors will be manually locked to prevent unauthorised access and complete 
with Reed Switches unless otherwise stated. 

The access control system will be linked to the fire system. 

5.24.3Intruder detection 
An intruder detection and alarm system will be provided to monitor perimeter doors and incorporate 
zone expanders, door reed switches and passive infrared movement detectors to nominated 
locations as required. 

All external doors will have reed switches and local sounders. 

The intruder alarm system shall be controlled from a central security location. Duress alarms will 
also be linked to the intruder alarm system to utilise secure lines of transmissions. 

The response to alarms will be dependent on the location of the area in alarm in relation to the 
location of, security staff. All alarms will report to the central security room and be automatically sent 
via the paging system to the security staff as a text message. 

5.24.4Intercoms 
  
Audio intercoms will be used at selected areas such as car park, loading dock and main entry. 

5.24.5Closed circuit television 
At this stage the CCTV network and cameras shall be a full IP CCTV system with open protocols 
system such as LENEL allowing various manufacturers and camera types to be installed. 

The system shall be used for  

(a)   Public  awareness,  crime  watch  (vulnerable  areas  monitored  more  actively  to  allay public 
concern about safety and enable a swift response to incidents).  

(b)     Improved staff and visitor safety.  
(c)     Reduction in theft and crime. 

A surveillance system shall be designed to be a deterrent to illegal activity as well as providing the 
ability to review incidents after the event. It is not intended for the CCTV system to be monitored at 
all times as incidents will be recorded automatically. 

Cameras will be located internally as well as externally to monitor typical areas: 


 

  


• Building entries to obtain facial recognition 

• High Risk Areas such as Box Office and Point of Sales. 

• General Surveillance in open areas 

• Car park 

• Lift lobbies 

The design of the CCTV surveillance installation shall consider the following criteria taken into 
account, bearing in mind the need to meet the operational requirement:  

(a)  Determination of the zones or objects requiring surveillance.  
(b)  Determination  of  the  number  of  cameras,  including  their  locations,  required  to  

monitor the agreed zones or objects.  
(c)   Evaluation of existing lighting and consideration of new or additional illumination.  
(d)   Evaluation  of  camera  to  monitor  distances  and  consideration  of  best  transmission  

media. 
(e)   Consideration to Active Monitoring via Video Analytics  

Image From Standards Australia 

Australian Standard 
References  

  

AS/NZS 4806.1  Closed circuit television (CCTV) - Management and operation 

AS/NZS 4806.2  Closed circuit television (CCTV) - Application guidelines 

AS/NZS 4806.3  Closed circuit television (CCTV) - PAL signal timings and levels 
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AS4806.4-2008  Closed circuit television (CCTV) - Remote video 

AS 2201.1-1998 Intruder alarm systems - Systems installed in clients premises 

AS 2201.2-2004 Intruder alarm systems - Monitoring centres 

5.24.6 Duress Alarm 

The Duress alarm system for this building will be provided with fixed buttons, mobile duress systems 
are not required at this stage. 

These buttons activate a duress alarm when depressed.  The buttons must be manually reset with a 
key once activated.  These buttons are hard wired to the duress alarm system to provide a direct 
input. Fixed duress points are included within the scope. 


 

  


6  L IG HT ING   

6.1 GENERAL 

Light has direct influence on the perception of the space and the visual performance and comfort of 
its users. There has been considerable research on lighting and its impact on the visual comfort, 
and health for people within the built environment.

An important issue that should be considered in designing lighting is the visual comfort of visitors 
and staff. Light should create a comfortable, varied, inviting and interesting atmosphere and support 
the intention and design of the architectural and exhibition design. 

6.2 DESIGN PRINCIPLES 

The lighting system for the performing arts centre and gallery spaces seeks to address the following 
key issues: 

• The provision of a lighting and lighting control system that provides operational and 
functional lighting to the auditorium.  

• The creation of a humane and engaging interior that provides both comfort and “excitement”. 
A warm colour temperature and good colour rendering are regarded as key requirements. 

• Use of light to define qualities of surfaces (colour, form and texture). 

• Lighting quality with respect to light distribution and illuminance levels. 

Australian Standard AS/NZS 1680 should be used as guidance for illuminance levels. 
However, the lit atmosphere and surface brightness should be used as design parameters 
rather than solely illuminance levels. 

• High quality lighting characteristics in terms of dimmability (smooth from 0% to 100%). 

• High flexibility to cater for various seating/ stage arrangements. 

• An approach that enhances and reinforces the Architect’s vision and identity of the building 
and that is fully integrated into the architectural design. 

• Designing lighting atmosphere (in terms of colour temperature, colour rendering properties, 
illumination intensity etc.) to suit best to the architectural context and the uses of the building. 

• Provision of operational and functional lighting to the various spaces to fulfil visual task 
requirements without glare or discomfort. 

• Lighting used to draw people to particular areas or down certain routes (orientation/ way 
finding). 

• Energy efficient lamps, luminaries and control gear shall be used at all times, considering 
efficacy, light output ratio and suitable light distribution. 

• Use of time switches, light sensors and occupancy sensors to control lighting when 
appropriate. 

• The provision of an intelligent lighting control system and consideration of lighting control 
strategies to provide flexibility of operation and reduce energy consumption. 

• The selection of light sources and control aims to minimise maintenance where possible.  
Lamp types will be standardised for ease of maintenance. 
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• All lighting fixtures and equipment need to be located to enable access and maintenance. 

• Flexibility for the various usages, functions and future requirements as part of the design.  

• Integration and coordination with other services and systems. 

• Consideration of daylight in order to supplement and balance incoming daylight with electric 
lighting. 

• Minimisation of energy consumption and environmentally sustainable initiatives as part of the 
design.  

As part of the energy efficiency measures, the design is required to comply with the Building 
Code of Australia Part J6, which restricts the power consumption of lighting in form of 
maximum illumination power densities. It is noted that the BCA part J assessment need to 
consider the entire building rather as a whole than individual areas. 

6.3 LIGHT QUALITY 

The appearance of colour, both in terms of chromaticity (Correlated Colour Temperature) and colour 
rendition (Colour Rendering Index) are important for the overall feeling, comfort and visual 
performance within the space: 

• Colour rendering 

The colour rendering index (CRI) describes the effect of a light source on the colour appearance of 
objects by comparison with their color appearance under a reference source. 

Incandescent light sources have a continuous spectrum and attain a CRI value of 100. 

It is recommended that the light sources applied in the foyer and auditorium spaces should have a 
minimum CRI of 80, whilst the colour rendering properties for light sources used in exhibition spaces 
should be rated above 90. 

• Correlated colour temperature 

Colour temperature is a characteristic of visible light that influences the perception and atmosphere 
of a space. The colour temperature of a light source is the temperature of a black-body radiator that 
radiates light of comparable hue to that light source. The black-body radiator gives a reference by 
which the whiteness of light sources is judged. The temperature is conventionally stated in units of 
temperature in Kelvin (K). 

Higher colour temperatures (5,000 K or more) are perceived as cool, lower colour temperatures 
(2,700–3,000 K) as warm colours. Incandescent/ halogen lamps which are traditionally used in 
theatres, have warm white light output with a colour temperature of around 2700-3000K and 
become warmer when dimmed. 

Generally, a neutral white colour will blend in with the natural light entering the spaces and 
contribute to balancing the incoming daylight. 

A warm light colour is recommended for the auditorium space to create a warm and inviting 
atmosphere. 

6.4 GENERAL LIGHTING PHILOSOPHY 

Light is a powerful means for communication and plays an essential role in realizing and sharing the 
architectural vision of the project. For this communication to be “total”, lighting needs to embrace 
natural and artificial sources and their interaction with forms, surfaces and colours. 


 

  


Concealed uplighting and lighting of vertical surfaces 

Architectural Concept image 

Lighting of materials and surface finishes 

Uplighting and lighting of facade elements at night-time 

The concept will be developed to create a lighting atmosphere (in terms of colour temperature, 
colour rendering properties, illumination intensity etc.) to best suit to the architectural design and the 
use of the building.  

Lighting will support the architectural principles of 
openness and transparency and reflect the geometry and 
core principles of the design.  

Natural lighting plays a major part in the architectural 
design and as a key factor for the spatial quality as well 
as peoples’ alertness, comfort and well-being. 
Appropriate glazing, window treatments, light shelves 
and shading of glass will need to be part of the daylight 
design to limit glare and to ensure direct rays are kept 
out of critical task spaces. 

Natural light and the transparency during the daytime will 
inform the interior lighting. Internal lighting should be 
designed to allow connection and views to outside and to 
balance the surfaces’ brightness with the incoming 
daylight, mainly through uplighting and lighting of vertical 
surfaces.

Lighting underlines the architectural form and enhances 
the appreciation of height and openness.  Through 
lighting, the vertical surfaces become illuminants, 
creating focal points, facilitating orientation and guiding 
movement. 

The main surface materials and their qualities will be 
enhanced through light.  

Light is an integral element, tailored to suit the character 
of the building. Forming an integrated part of the 
building, light sources and lighting systems should be 
concealed within the architecture. 

The design involves illuminance variations in order to 
compliment the architecture and highlight features and 
focal points. Highlighting certain areas or surfaces draws 
people to particular areas or down certain routes. 

At night, lighting treats the building as a sculpture 
enhancing its meaning within its surroundings and 
reflecting the layers and shapes of the roof/ canopies 
and the arrangements of internal spaces. 

Lighting to internal and external landscape elements 
such as trees and plants strengthens the architectural 
concept of creating a strong connection to the nature 
and enhances the appreciation and enjoyment of the 
external environment. 
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Lighting of trees and landscape elements 

Landscape lighting within the foyer/ plaza improves the 
aesthetical quality of the environment at night time, 
emphasizing feature elements and creating a harmonious 
balance between light and shade, void and solid. Tree 
and leaf shadows, usually perceived as a natural effect 
from sunlight, can be considered to bring natural elements 
into the spaces and to strengthen the building’s 
connection to the landscape. The lit night-time 

environment will include lighting of trees and landscape features as well as lighting of facade 
elements and the roof canopies, creating an inviting and welcoming environment and night. 

6.5 MUSEUM/ EXHIBITION SPACE LIGHTING 

6.5.1 Exhibition Lighting principles 
Emphasis in the exhibition spaces should be given to the exhibits which are the main focus of the 
lighting in these areas. The quality and the quantity of the light have a very direct effect on what the 
visitor sees and appreciates - to provide optimal conditions for viewing artwork, texture, colour and 
details of the exhibits have to be easily recognizable. 

Vertical Hanging surfaces 
The primary lighting philosophy to be applied to hanging zones involves a dual element artificial 
lighting system. The base layer of this system comprises of a uniform wash of light across vertical 
hanging surfaces. For exhibited artwork or a field of vision to be perceived as an evenly lit surface, 
the proportion of maximum luminous intensity to minimum will be no more than 3:1. 

As an added enhancement to this base lighting layer, supplementary spotlights or framing 
luminaries will be used to supplement the wash lighting with adding accents, highlighting individual 
pieces and additionally minimize shadows, created by the picture frames. These spotlights or 
framing spots can also be used to enhance the visibility of the exhibits by raising their luminance 
when conservation requires low light levels. 

To provide optimum results for both, wash-lighting and framing or spotlighting, the fittings are 
positioned at an angle of about 25° from the centre  of the artwork (average eyelevel at 1600mm) for 
wall washing and about 35° for spotlighting. 


 

  


Lighting of Objects 
Sculptures should be lit in a way that enhances its three-dimensional shape, texture, colour and 
material while avoiding harsh shadows at the same time. Illuminating an object with two spotlights 
shining from different directions creates a balanced, three-dimensional modelling effect. 

To achieve the desired effect, narrow beam spotlights are to be used for accentuation, but equipped 
with sculpture lenses elongating the beam in one direction and softening the brightness contrasts. 

Objects can be illuminated with an angle of incidence of 30° to 45° to the vertical. The steeper the 
incident light, the stronger the shadows. When keeping this range of angles, strong reflection or 
undesirable shadows on people and objects are avoided. 
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Ambient Lighting 
The lit appearance of the gallery should complement both, exhibits and architecture. Architectural 
lighting is an essential part of the lighting design concept. It serves the orientation of visitors and 
staff and the sensory perception of the architectural space. 

The architectural environment shapes the experience of the museum visit and gives the space its 
uniqueness. Lighting should subtly enhance architectural features or building surfaces making the 
space visually appealing through variety in the lighting design. However, care has to be taken to not 
compete with the art display and to detract the visitors from the exhibits. To keep the primary focus 
on the display, the luminance of the space should be no more than the luminance of the display 
walls; a 5:1 ratio of exhibit luminance to the luminance of the surrounding should not be exceeded. 
The light levels have to be adjusted corresponding to the conservation issues. To not exceed the 
light limits for the exhibits, spill light on the exhibits has to be minimized as far as possible and a 
considerable degree of control (dimming, individual switching) is required. 

A main principle for the architectural lighting layout is the integration of light in the architecture. Light 
should be introduced into the interior without obviously employing luminaires that might detract from 
the overall impression of the space. All fittings used should blend in and be harmoniously 
incorporated into the space; however, variety should be encouraged. 


 

  


        

6.5.2 Conservation Guidelines 
A number of sensitive objects as well as loan objects will be on display in the exhibition/ gallery 
spaces; therefore light needs to be controlled and filtered to avoid infrared exposure (heat) and 
ultraviolet exposure.  

The processes with the highest potential for the occurrence of light-induced damage are 
photochemical reactions: These are chemical reactions causing permanent changes in the 
molecular structure of an irradiated object and are initiated, assisted or accelerated by exposure to 
light.  

The exposure of an object to radiant energy over a period of time relates to the degradation of 
exhibited objects. To relate exposure (product of illuminance and time) to damage of an irradiated 
material, the material’s response to incident radiant power needs to be taken into account.  

Limiting light exposure 
Light levels should always be determined by the nature of the objects which allows the assessing of 
appropriate exposure limits. Various systems have been promulgated by different institutions in 
order to classify the exhibition objects according to their light fugitively.  

Four lighting categories are defined by the latest CIE (Commission International De L’Eclairage) 
Code (CIE 157:2004) which also take account of the recommendations of various authorities (AFE, 
1997; CIBSE, 1994; IESNA, 1996) and provide initial guidance on exposure rates. These categories 
define the lighting performance achieved by the combination of ambient and display lighting. 

1. Irresponsive 
The object is composed entirely of materials that are permanent and does not need any requirement 
for exposure levels. For these materials including stone, metal and glass, daylight and electrical light 
can be used without any risk of harming the objects. 

2. Low responsitivity 
The object includes durable materials that are slightly light responsive, e.g. oil paintings on canvas, 
and frescos. This category can be displayed under (controlled) natural light but with a narrow range 
of light levels. The annual exposure should be limited to 600 klux hours, resulting in a maximum 
illumination level (at any point of the exhibit’s surface) of 200 lux. It is recommended to not exceed 
this value which is generally sufficient to provide for adequate visibility. 
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3. Medium responsitivity 
Objects as watercolour paintings, prints and drawings, include fugitive materials that are moderately 
light responsive and require more care. The maximum exposure level for these objects is named 
with 150 klux hours per year, which limits the luminance to approximately 50 lux. Sometimes 
satisfactory viewing can be achieved with less than 50lux. However, for some objects, particularly 
those that are dark in colour, it may not be possible to achieve a satisfactory appearance at 50lux. 
Where a luminance greater than 50lux is found to be necessary, the duration of display should be 
restricted to comply with the limiting exposure value. 

4. High responsitivity 
For objects like silk or newspaper which include highly light fugitive materials, the overall exposure 
should be limited to 15 Klux hours per year. Since the illumination level for these objects generally 
should not fall below 50lux to be able to achieve a satisfactory display (min. of 30lux required for 
colour perception – IES), it is recommended that materials classified as having high responsitivity 
are not placed on permanent display.

The general lighting conservation strategy should be based on overall exposure values rather than 
maximum light levels: High level exposure should be avoided and the time of exposure reduced. 
Limiting the duration of exposure could be achieved by a regular rotation of the exhibits between 
archive storage and exhibition. For maximum protection of the exhibition, it should be considered as 
part of the next stage that lighting and daylight systems should have the ability to be blinded 
completely, making the space dark when the exhibition is not open for visit. 

To control the damage of radiant energy, Infrared radiation causing radiant heating damage and 
ultraviolet radiation causing photochemical damage should be restricted to the lowest possible level. 

Infrared radiation 
With its IR content daylight transmits a portion of its energy as heat. To avoid any possible 
overheating through incoming daylight or sunlight, sensitive objects should be positioned away from 
the glazing and protected from infrared radiation through appropriate showcase glazing selection or 
application of films. 

The main electric light source contributing to thermal damage is the Incandescent light source 
producing IR-radiation. The lamps used for gallery lighting should be equipped with an IR-reflective 
(dichroic) coating or glass IR filter to reduce the heat emission. LED sources with minimal emission 
in the infrared spectrum will be considered and will not require the application of filters. 

Ultraviolet radiation 
At shorter wavelengths, photon energy levels are higher, which is why ultraviolet waves are a potent 
source of photochemical action and represent the most damaging part of the electromagnetic 
spectrum. 

Although the short wavelength end of the visible spectrum is defined as 380nm, for conservation 
purposes, wavelengths shorter than 400nm are considered to be in the UV spectrum.  

Untreated window glass admits daylight with UV radiation between 320 and 400nm. Therefore, 
sensitive objects should be positioned away from the glazing and protected from ultraviolet radiation 
through appropriate showcase glazing selection or application of protective UV-coatings or filters 
that eliminate wavelengths below 400nm. 

As every source of “white” light emits some degree of UV, every light source should be equipped 
with an appropriate UV filter. LED sources with minimal emission in the ultraviolet spectrum will be 


 

  


considered and will not require the application of filters. 

6.6 PERFORMING ARTS SPACE LIGHTING 

6.6.1 Principles 
In the performing art spaces, Lighting has to fulfil task and functional requirements, integrate into 
the architectural design and contribute to the creation of an environment that enhances the 
theatregoer’s senses in preparation for the performance to come. 

The lighting design concept will follow the architectural concept and will be based on seamless 
integration of the lighting into the architecture. Through lighting the architectural geometry and 
surfaces, the concept will aim to maximise the experience and comfort within the space. 

The proposed solution should address the hierarchy of seeing: The gathering audience is 
considered the priority and the architectural envelope the next within the visual hierarchy. 

Dimming holds a key position within performing arts spaces; it informs the viewers to settle down, 
end conversations and direct the attention towards the performance area. 

The lamps used for auditorium lighting need to smoothly dimmable from 0% to 100% and require 
instant start and re-strike. 

It is noted that lighting for maintenance and cleaning does not require dimming and instant start/ re-
strike capabilities. 

6.6.2 Illuminance Guidelines 
Australian and International standards have been used to form the basis of the illuminance advice.  

The following recommendations from various standards refer to auditorium house lighting: 

• AS/ NZS 1680.2.3 – 2008 refers to educational and training facilities and recommends 
160lux for an auditorium when used as assembly hall and 80lux for social activity. 

• As part of the recommendations for Public and Educational Buildings, AS1680.2.0 – 1990 
recommends an average illuminance of 80lux for foyers and auditoriums of Assembly and 
Concert Halls. 

• The AS1680.2.0 – 1990 recommendation for cinemas is for 80lux for foyers and 40lux for 
Auditoriums during intermissions. 

• The Illumination Engineering Society of North America (IESNA) refers to average illumination 
level of 50-150lux for circulation and 100-300lux for reading tasks. 

• The Society of Light and Lighting code (part of the Chartered Institution of Building Services 
Engineers) refers to the European standard EN 12464, and recommends an illuminance of 
100lux for auditoria of theatre concert halls and cinemas.  

• AS/ NZS 1680.2.3 – 2008 recommends 240lux for conference rooms. 

Lighting will be designed to achieve an overall illuminance of 80lux at the seating area for pre- and 
post-entertainment sessions and intermissions. 

For cleaning and maintenance and any other occasion where occasional reading or writing tasks 
might be required or where more emphasis on the seating areas might be necessary, lighting aims 
to provide a higher illuminance of 120-160lux average at seat level.  
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For safety and orientation, the steps must be seen clearly: 

AS/ NZS 1680.2.3 – 2008 recommends to install aisle lighting if floors are sloped at greater than 1 in
12, or are stepped and that each step should be defined by producing contrast between the step 
and its riser. 

To make the steps evident is considered a matter of contrast. A combination of appropriate 
illumination as well as the material selection will enhance the discrimination of steps and provide 
safe circulation. 

6.7 ESD CONSIDERATIONS 

Energy efficiency and sustainability form part of the lighting design philosophy and will be 
considered throughout the design process.  

The solutions implemented in the lighting design need to take into account environmental impacts 
by means of balancing a number of issues.  Lighting encompasses display, architectural, ambient, 
access, task and security lighting, therefore needing to address several key issues one of which is 
the associated environmental impact. 

The first priority is to be given to the creation of the required visual environment and compatibility 
with the architectural philosophy, performance and exhibition design requirements. Visual 
performance, visual comfort and an enjoyable atmosphere for visitors and staff are to be achieved 
by reflecting and enhancing architectural design intentions. In some cases, the solution may not 
have energy efficiency as the primary driver, but it will be balanced out in other areas and other 
modes in order to achieve an excellent overall energy efficiency, economy and environmental 
responsibility. 

ESD objectives associated with the lighting design take into account the following issues: 

• Where spaces are designed to embrace natural lighting, they promote a natural and 
comfortable visual environment and enable a connection to the outer environment. 
Maximization of daylight reduces the need for electric lighting. 

• The design of the room surfaces has a considerable influence on the quality of the lighting 
including light distribution, general lighting levels, the degree of glare and space/ object 
perception. Light coloured and non-glossy surfaces improve the light distribution by multiple 
reflections and contribute to achieving required light levels (eventually less luminaires/ lamp 
wattage required) while limiting contrast glare.  

• An appropriate and flexible lighting control system is a key requirement for a sustainable 
lighting installation. Time switches, occupancy sensors and photo sensors are suggested to 
be used to control lighting when and where appropriate. 

• Appropriate luminaire types and light sources will be chosen to minimize energy 
consumption, maximize efficiency and obtain low maintenance expenses.  

However, the quality of the light is considered being the first priority and lamps will be chosen 
with consideration to the nature of the exhibited objects, the health and well-being of the 
occupants and to their qualitative spectral properties. 

LED sources will be considered as the limited ultraviolet and infrared radiation is in 
accordance with conservation requirements and recommended guidelines without the need 
for applying filters. 


 

  


6.8 LIGHTING CONTROL 

Lighting comprises of auditorium house lighting, exhibition/ display lighting, architectural lighting and 
lighting for orientation and way finding; all of which functions need to have the ability to be separate 
controlled.  

Lighting needs to be changeable and support multiple uses within the performing arts space and the 
galleries: 

• Different settings before, during and after performance 

• Different lighting atmospheres and configurations for different performances 

• Adaptability and flexibility for future changes and requirements 

• Various exhibition layouts and types of displayed objects 

Flexible control groups, programmable control and dimmability are key requirement for the lighting 
operation, especially as the space will house a variety of events, shows, displays and changing 
exhibitions. The control system needs to allow for adaptability to cater for various uses and 
exhibition layouts.  

Pre-programmed scenes shall be recalled to create a different atmosphere and to cater for the 
various requirements. The settings can be changed for different types of events and usages, e.g. 
allowing for functions within the foyer spaces. 

6.9 EXIT AND EMERGENCY LIGHTING 

Emergency and Exit lighting will be provided throughout the building in accordance with the 
following guidelines and standards. 

• AS/NZS 2293 Emergency escape lighting and exit signs for buildings 

• Building Code Of Australia 

Emergency lighting and emergency exit lighting is an essential part of the building lighting. The 
system should consist of luminaries and exit signs that identify an escape route.  

A computer monitored emergency lighting and emergency exit lighting system will be provided in 
accordance with the Building Code of Australia, AS/NZS 2293 and comprise of self contained 
emergency exit and emergency luminaries.  

The fittings require regularly scheduled maintenance testing in accordance with the requirements of 
AS/NZS 2293. The maintenance testing of the emergency lighting system shall have the capacity 
for automatic testing, generate test reports, colour graphic display and be capable of remote 
monitoring (testing, report generation).  

The style and type of emergency fittings will be selected to suit the area in which it is located and to 
match the particular requirements for each area. Generally, the emergency lighting equipment will 
be an integral part of the design and mainly concealed or unobtrusive. In line with this principle, 
emergency lighting will be integrated within general luminaries where possible or provided through 
dedicated recessed LED emergency fittings complete with self-contained battery and charger. 

Final details of the emergency lighting system are to be determined during the detail design stage, 
however, it is anticipated that the system consists of single point units connected to a central 
monitoring system for system testing. 
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Aurecon has been pleased to provide Concept Design services for the Structural aspects of the Cairns 
Entertainment Precinct Project.  This report covers the scope of our work, the Statutory requirements for the 
design of the facility, performance criteria as they relate to the structural aspects of the project, and a 
description of the structural schemes proposed for the various elements of the project.

A brief summary of the issues addressed in the content of our report is as follows:

1.1 Geotechnical and Foundations

Subsurface conditions are expected to comprise the following:

• Up to 4m of non-engineered fill
• Loose sands and Soft organic clays to a depth of 10-15m
• Stiff Clay and/or dense sands extending from depths of 10-15m down to about 29m

Acid sulphate soils are expected to be a problem on this site.

The key outcome of this investigation is that all new structures on the site will require piled foundations such as 
“Frankipile” or similar.

1.2 Building Structures

1.2.1 Theatre Building

The principal structural framing material for the theatre building is proposed to be reinforced concrete.  

The basement slab is required to be of sufficient thickness to resist the hydrostatic uplift expected in storm 
surge or flood condition.

The perimeter retaining walls to the lower carpark are expected to be constructed from either reinforced 
concrete with temporary sheet pile retention or reinforced blockwork where temporary retention is not required.

The suspended slabs are intended to be constructed from slabs and bands spanning one way supported by 
columns on a notional 3 carpark grid.

The theatre construction comprises concrete walls where required for strength and acoustic requirements.

1.2.2 Museum

The principal structural framing material for the museum building is proposed to be reinforced concrete.  A piled 
foundation is contemplated with spanning concrete structures at ground and first floor levels.  Options for the 
provision of large cantilevered areas into Whites Shed have been considered.

1.2.3 Canopy Roof Forms

Two Canopy roof forms have been considered:

• The “Folded Planes” – A series of inverted U shaped roofs, spanning and cantilevering at the eastern 
and western ends.  These have been conceptually designed as steel structures.

• The “Architectural Rainforest” – A series of interconnected “trees” which fall towards the “trunks” and 
carry the roof stormwater through the trunk.  These have been conceptually designed as timber 
structures constructed from Queensland Hardwoods.

1.2.4 White’s Shed

White’s Shed is a heritage listed timber structure on the site. The structure has been extensively affected by 
termite attack and has subsided in areas due likely to overloading.  Detailed investigations are necessary in 

1. Executive Summary
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order to accurately determine the extent of work required to remediate this structure.  These works have not 
been carried out as yet.  We have provided an overview of the issues apparent, and options for re-levelling the 
floor, and improving the lateral stability of the structure by linking the heritage structure to new buildings 
proposed for the site.

These new structures include the provision of retail “Pods” proposed to be partially within and partially 
protruding from the existing shed structure.  Schemes for these “Pods” have also been provided.
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2.1 Scope of Works

The structural engineering scope for the Cairns Entertainment Precinct includes:

• Permanent retention of bulk excavation within the building footprint
• Piled Foundations 
• Superstructure for all new structures including floors, columns, walls and roofs
• Primary support structure for facades, including sun shading support structure
• Secondary steelwork
• Structural timberwork
• Structural requirements specific to the theatre including rigging and lifting points, etc.
• Structural remediation of White’s shed

The structural engineering scope excludes:

• Dimensional set-out of slab set-downs and penetrations
• Proprietary items including sun shades
• Builders temporary works

2.2 Standard and codes

2.2.1 Introduction

Structural engineering design of the building works is to comply with the relevant requirements of the Building 
Code, all relevant Australian Standards and all other relevant statutory requirements.

2.2.2 Design standards

The following Standards and Codes shall be used in the design of the building structure:
• Building Code of Australia
• AS/NZS 1170.0 - 2002 Structural Design Actions, Part 0: General Principles
• AS/NZS 1170.1 - 2002 Structural Design Actions, Part 1: Permanent, Imposed and Other Actions
• AS/NZS 1170.2 - 2002 Structural Design Actions, Part 2: Wind Actions
• AS 1170.4 - 2007 Structural Design Actions, Part 4: Earthquake Loads
• AS 3600 - 2001 Concrete Structures
• AS 3700 - 2001 Masonry Structures
• AS 4100 - 1998 Steel Structures
• AS 1720 – 1997 Timber Structures
• AS 4678 - 2002 Earth Retaining Structures
• AS 3735 – 2001 Concrete structures retaining liquids
• Other relevant standards and codes as required

2.3 Design life

As a minimum standard, the concrete structure will be designed to have a “design life” of 40 to 60 years, as 
described in Clause 4.1 of AS 3600 – 2001, the Australian Standards for Concrete Structures. 

2.4 Geotechnical investigation

A desktop geotechnical investigation has been carried out by Golder Associates Pty Ltd, and the report number 
117672026-001-R-Rev0 issued in June 2011. It is proposed to commission a further investigation to inform the 
future phases of design.  Our schematic design necessarily relies on the findings of their report.

The key outcomes from the desktop study are as follows:

2. Structural Engineering Return Brief
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• Subsurface conditions are expected to comprise the following:
o Up to 4m of non-engineered fill
o Loose sands and Soft organic clays to a depth of 10-15m
o Stiff Clay and/or dense sands extending from depths of 10-15m down to about 29m

• Groundwater is expected at a depth between 1.3 and 3m
• Piled foundations (such as Frankipiles) are contemplated for all new structures.
• Settlements can be expected in non-piled structures or where the existing profile is surcharged.  This will 

necessitate flexible services connections at the building perimeter.
• Trafficability issues are expected on the exposed soils following excavation and the report makes 

recommendations for dealing with these issues, including the provision of a layer of granular material at 
the excavated level

• Acid Sulphate soils are expected in the fill and soft dark organic clays expected beneath the site
• Testing of the piles beneath White’s Shed will be difficult and will require the exposing of pile heads to 

achieve

2.5 Design loads

2.5.1 Introduction

The design of the structure for stability, strength and serviceability will take account of the effects directly 
arising from the following loading:
• Dead and live
• Wind
• Earthquake
• Earth pressure
• Impact, deliberate, and accidental damage

An importance level of 3 has been adopted for the design of the structure in accordance with the requirements 
of the BCA.

The structure will be designed for structural robustness in accordance with the requirements of AS/NZS 1170.0 
– 2002. This review includes an assessment of the potential for progressive collapse of the structure.

2.6 Dead and live loads

Dead and live loads have been determined from the relevant standard, consultation with other consultants, and 
reference to the brief.

All floor systems will be designed for an additional uniformly distributed superimposed dead load of 1.0 kPa for 
ceilings, partitions and services.

Areas designated as plant, generator, lift motor room etc, will be designed for the actual plant loads and layouts
after reviewing the requirements with the mechanical/electrical engineers. Notwithstanding this, the minimum 
loading for such areas shall be in accordance with AS/NZS 1170.1 – 2002 Part 1 or 5 kPa, whichever is 
greater.

Design superimposed loads for specific areas are as follows:

Occupancy Use Superimposed Dead Load Superimposed Live Load

Fixed Seating Areas 1.0 4.0

Lounges, Cafes and 
Restaurants

1.0 2.0

Corridors, Hallways, Aisles 1.0 5.0
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Occupancy Use Superimposed Dead Load Superimposed Live Load

Footpaths, Terraces, Plazas 2.0 5.0

Stairs 0.5 4.0

Technical and Fly Galleries 1.0 4.5

Stage / Auditorium 1.0 7.5(2)

Front of House lighting bridges 0 2.5

Roof 1.0 0.25

Plant Areas 0 2.5(1)

Notes:
i) Design loads to be verified once final equipment loads are confirmed
ii) Design load greater than requirements of AS1170-1 – adopted for future flexibility

2.6.1 Wind loads

The structure is designed to resist wind loads in accordance with AS/NZS 1170.2 – 2002 Structural Design 
Actions, Part 2: Wind Actions, based on the following parameters:
• Region C
• Terrain category 2
• Design return period of 1000 years in accordance with importance level of 3.
• Basic wind speed of 73.5m/s

Internal walls and partitions, their fixings and supports, will be designed to resist all loads to which they might 
reasonably be subjected. The design load will allow for differential internal pressure on partitions of not less 
than 0.25 KPa and with a deflection limit of height/300 under this pressure. 

2.6.2 Earthquake loads

The structure will be designed to resist earthquake loads in accordance with AS 1170.4 – 2007 Structural 
Design Actions, Part 4: Earthquake Loads, based on an importance level of 3.

2.6.3 Earth pressure

Earth pressures are in accordance with the recommendations of the Geotechnical Investigation for the retention 
of fill.

2.6.4 Impact, deliberate and accidental damage

The requirements of design for resistance to impact, deliberate, and accidental damage are not yet fully 
determined. This will be done in consultation with the client, but it is anticipated that the structures situated
adjacent to the roadways will need to be designed for vehicle impact.
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2.7 Materials

Structural material selection for the project includes but is not limited to the following:
• Concrete
• Structural Steel
• Masonry
• Timber

All material usage and design is in accordance with the relevant design standard.

2.8 Fire resistance

The structure and its component members will be designed for the appropriate fire resistance in accordance 
with the relevant Design Standard and Fire Engineers report.

2.9 Flexibility and adaptability

The selection of structural parameters and systems proposed for this project has been assessed in terms of 
future flexibility and adaptability. These include:
• Floor structure system
• Vertical structure spacing

In terms of the floors, the evaluation of structural systems to date has included:
• Ability to accommodate service and other large penetrations generally
• General stiffness and serviceability performance
• Ability to accommodate heavy loads and masonry partitions
• Economy
• Speed of construction
• Ability of control floor cracking
• Suitability to ‘fast-track’
• Span and space flexibility
• Modularity
• Suitability for construction in Cairns

2.10 Strength

The structure and its component members have been designed such that their design strength exceeds the 
appropriate design actions.

2.11 Stability

The structure as a whole and its parts has been conceptually designed to prevent instability due to overturning, 
uplift, and sliding.

2.12 Serviceability

The structure and its component members have been conceptually designed for serviceability by controlling or 
limiting deflection, lateral drift, cracking and vibration in accordance with the relevant Design Standards.

2.13 Vibration

In accordance with the design approach taken for other recent Theatre and Museum buildings, the inherent 
mass and stiffness of the proposed concrete frame is beneficial in achieving a suitable environment for the 
proposed occupancy.
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Specific vibration criteria for the structure supporting specific equipment and functional usages are yet to be 
reviewed with the client. However, a Response Factor of between 2.0 and 4.0 is generally considered suitable 
for offices, and performance spaces.  Any areas identified as particularly susceptible or sensitive to vibration 
sensitive equipment will be dealt with by local treatment.

2.14 Durability

The structure and its component members will be designed for durability in accordance with the relevant 
Design Standard.

In accordance with Table 4.3 of AS 3600 – 2001, the exposure classification for particular concrete surfaces 
shall be as follows:

Surface and exposure environment Classification

Surface of members in contact with ground A2

Surfaces of members in interior environments A1

Surfaces of members in above ground exterior environments B1

Surfaces of members in fresh water B1

Concrete grades have been determined as a function of strength, serviceability, as well as durability 
requirements.

The surface treatments to exposed steelwork and timberwork will be determined by the finish required by the 
Architect and the passive fire protection requirements, where applicable.

2.15 Retaining structures

The main theatre building contemplates either a single or double level basement for the provision of car 
parking.  A number of options have been considered for the perimeter retaining solution, including:

• Discrete piles with shotcrete infill
• Contiguous piles
• Secant Pile Wall (hard and soft)
• Diaphragm wall construction
• R/C wall with open batter
• R/C wall with sheet piled temp. retainer

In discussions with the design team, the reinforced concrete wall with sheet piled retainer appears to be the 
most suitable solution for the single level basement option.  The basis for this decision was driven by the 
following criteria:

• The reclaimed material expected on the site may not competently stand between discrete piles to allow 
for the shotcreted solution to work effectively

• This solution is likely to be unsuitable in the proximity of the existing roads which are contemplated to 
remain in service during the construction

• Solutions involving piles are inherently more difficult to waterproof due to the undulating surface 
presented internally

• The waterproofing solution is considered to be a very important consideration in the design.  A 
competent reinforced concrete structure is more easily detailed to preclude water ingress than the other 
alternatives listed above.

A double level basement will bring with it a whole elevated level of complexity. It is expected that this will 
necessitate excavation below the water table and as such will require the construction of a diaphragm wall 
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system described above.  It is envisaged that this will include excavation, the placement of bentonite to 
displace the water and to allow the placement of reinforcement and concrete below the standing water table.

Such a solution is inherently more difficult to waterproof due to the conditions under which the concrete is being 
placed, and the necessity for a staged construction process. This complexity is understood by the quantity 
surveyor who will make the appropriate allowances for this option, which seems to be a disproportionately 
expensive way to provide car parking on the site.

The walls and floors will be designed for hydrostatic pressure due to the need to retain the ground water but are 
not designed to be “watertight” structures. The waterproofing is intended to be achieved by the use of a 
proprietary tanking system that will be specified with input from the Architects.

2.16 Lift Cores

The current proposed lift core construction does not anticipate any special requirements.  The core base is 
expected to be a reinforced concrete pad supported by piles and the walls are intended to be traditionally 
reinforced insitu concrete elements, formed in the traditional manner.

2.17 Lower Ground Floor

We expect that the sequence of construction for the lower ground floor will follow these steps:

• Drive sheet piling to allow for excavation of site to lower ground floor (basement) level
• Dewater if necessary
• Construct piled foundations as necessary
• Form and pour floor slab as required to resist hydrostatic uplift
• Form and pour columns and perimeter retaining walls between lower ground and ground floor, 

incorporating proprietary waterproofing measures

2.18 Suspended Floors

Our current design contemplates a traditional banded slab arrangement on a nominal 8.5m grid. The passively 
reinforced slabs span one-way as do passively reinforced bands. This arrangement has been established over 
a 3 car space solution between columns.

Specific details of the proposed solutions are contained in the schematic drawings.

2.19 Roof options

2.19.1 Architectural Rainforest

The architect’s vision pervades a rainforest of timber columns supporting a sweeping form of timber framed 
roofs over the proposed entry plaza.

Timber framed columns styled to imitate tree forms are proposed for the support of the entry canopies.
Architecturally, there is a desire to maximise the slenderness of the timber column elements to support the roof.  
To achieve this outcome, the columns have been modelled as pure struts, with the roof lateral stability provided 
by connectivity to the adjacent theatre structure.  To achiiev the design outcome, the design contemplates the 
introduction of a special connection at the column capital which includes bolts retained by springs.  The intent 
of this design is to ensure that the columns do not inadvertently attract load from the roof structure for which 
they are not designed.

The concept detail of this scheme is represented in the schematic drawings.
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2.19.2 Folded Planes

The alternate roof option contemplates a series of roofs shaped as a series of inverted U’s to comprise a series 
of tunnels spanning east west across the site.  This option has been considered using steel as the framing 
material, and comprises deep steel trusses cantilevering and spanning east-west to inclined treed columns 
supported in the open plaza.  The horizontal roofed sections are framed using cold formed purlin sections, 
supported by the trusses with glazed combined gutter/skylights prevalent between the individual roofs to 
complete the Architect’s vision of individual roofs forming the roofscape.

The concept detail of this scheme is represented in the schematic drawings

2.20 Theatre construction

The acoustic requirements of the theatre will require concrete wall structures to many of the building elements 
including the theatre perimeter.  Similarly the heavy loads to be carried in the flytower, combined with the often 
dynamic nature of the rigging loads required in this space suggest that a concrete structure is appropriate for 
the flytower, also.

The specific detail of the theatre construction is contained in the schematic drawings.

2.21 Safety in Design

The structural engineering design will be undertaken in accordance with the requirements of Queensland’s 
Workplace Health and Safety legislation in relation to the safety of all relevant stakeholders during the 
construction and use of the facility.

Aurecon will review the structural engineering components of the project and consider the risks to the 
construction workforce, users and general public. A summary of the risks and the steps taken to mitigate such 
risks will be reviewed and summarised in a Project Risk Register. This will occuer in the future design stages 
of the project.

2.22 Environmental sustainability

The structural engineering design has been developed in accordance with the project objectives of 
environmental sustainability. Specific initiatives included or still under consideration include the following:

• An insitu concrete frame is proposed with inherent thermal mass that may be utilised to assist in 
controlling the internal environment of the building

• Consideration will be given to the use of pulverised fly ash (PFA) to replace up to 30% of the cement on 
the project, due to cement production generating significant CO2 emissions

• Void formers will also be considered where appropriate to reduce the quantities of insitu concrete, where
not required

• Standardization of concrete beam and slab sizes to suit formwork sizes and minimise off-cuts. Formwork 
panel lines can be left exposed on the soffit of the slab

• Significant amounts of structural timber are proposed for the project.  This provides a carbon store, 
combined with the benefits of a renewable sustainable structural resource.

• Building in future change of use and flexibility by adopting clear span floors, generous design loads and 
allowances for future services penetrations
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Other initiatives with a sustainable flavour include:

• Considering the use of lightweight concrete.
• Considering the use of Hebel panels in lieu of block work to reduce floor loading.
• Maximising the use of cast in fixings to reduce the need for drilling and epoxy.

Concept Design Report
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Drawings



caiRnS enteRtainment PRecinct || concept design report || cacox rayner224



225



caiRnS enteRtainment PRecinct || concept design report || cacox rayner226



227



caiRnS enteRtainment PRecinct || concept design report || cacox rayner228



229



caiRnS enteRtainment PRecinct || concept design report || cacox rayner230



231



caiRnS enteRtainment PRecinct || concept design report || cacox rayner232



233



caiRnS enteRtainment PRecinct || concept design report || cacox rayner234



235



caiRnS enteRtainment PRecinct || concept design report || cacox rayner236



237



caiRnS enteRtainment PRecinct || concept design report || cacox rayner238



239



caiRnS enteRtainment PRecinct || concept design report || cacox rayner240



241



caiRnS enteRtainment PRecinct || concept design report || cacox rayner242



243



caiRnS enteRtainment PRecinct || concept design report || cacox rayner244



245

Concept Design Report
Project 220787 | File Q:\BNE-WP\220787\Reports\Cairns Issue 110715\CD Report Struct.doc 1 July 2011 | Revision 1 Aurecon Page 1

Appendix B
Whites Shed Inspection Report
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29 April 2011
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2. Inspection
The building comprises a timber framed shed some 73 m long and 20 m wide.  At present there is a 
steel framed “lean-to” structure on the western side of the building which is not considered to be of 
significance and consequently was not a focus of our inspection.

Access to the structure was limited to the floor area of the building.  No safe access was available to 
inspect the elevated building structure.  Our inspection was therefore limited to those elements that 
could be viewed safely from the ground.

During our inspection we noted the following features of the structure:

• The superstructure is framed principally of timber elements, and those visible at ground level 
appeared to be “Douglas Fir” or also commonly known as Oregon timber.

• There was significant evidence of termite damage to many of the elements inspected.
• Lateral stability of the structure in the North-South direction is provided by a combination of wall 

bracing, and tension ties aligned with the central rows of columns in the building.  These ties 
appear to have been removed at the southern end of the building.

• Lateral Stability of the structure in the East-West direction is provided by frame action driven by the 
interaction of the internal timber columns with the top and bottom chords of the roof truss.

• The superstructure framing is essentially pinned to the timber substructure.
• The substructure comprises timber floor boards (nominally 200 by 75mm) on flat spanning east -

west to secondary joists and tertiary bearers on the same grid as the superstructure.  The bearers 
appear to be a mixture of large timber sections and concrete.

• The undulating nature of the floor indicates that there has been settlement in the substructure, 
caused either by overloading, or degradation of the timber substructure.

• The connections in the timber structure appear to have been considered for the exposed location of 
the building with bolted and plated connections prevalent.  Many of these connections are now 
compromised by corrosion, and will require attention.

• A number of the end wall mullions are not adequately resolved into the structural system at roof 
level.  This will need to be addressed in any remedial strategy.
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1. Introduction
At the request of Cairns Regional Council, an inspection was undertaken of the structure known as 
“White’s Shed” located on the Cairns foreshore.  The purpose of the inspection was for Aurecon to 
develop an understanding of the condition of the structure to inform design responses required as a 
part of the Concept Design Phase for the Cairns Entertainment Precinct Project.
The inspection was carried out on the morning of Friday 29 April 2011 in the company of Karen 
Townrow of Converge Heritage + Community and Barry Rowney, Conservation Architect

1.1 Previous reports

The following reports were provided to Aurecon as background information:

• Building Report – Cityport White’s Shed, December 1998 by SKM for Cairns Port Authority
• White’s Shed Heritage Matters Status Report, March 2004

1.2 Drawings

We were also provided with the following drawings:

• Cairns Harbour Board, Proposed Sugar Handling Equipment – Undated (1940’s?)
• General Arrangment (Ship Loading Cairns) October 1979
• Cairns Harbour Shiploading Facilities - Proposed Increased Storage Capacity – Drawings 1-3
• May 1980
• Wharf St Shed – General Layout  - December 1992
• Wharf St Shed Floor Levels as at 17/07/06
• Existing Whites Shed – Floor Plan, Column Layout, Elevations – GHD, August 2006

1.3 Other

We have also been provided with various photographs taken from the elevated conveyor structure in 
the building, and an animated fly-through of the building elements produced by GHD.
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3. Discussion
The building appears generally to have been designed largely as a considered contemporary timber 
structure.  Competent load paths generally exist for the resolution of vertical and lateral loads.  These 
systems have been compromised by:

• The removal of key bracing elements
• Termite attack
• Corrosion of steel fitments
• Overloading of the structure

It would appear premature at this stage to embark on any detailed design of the timber structure until 
such time as options for the future use of this building have been considered.  In order to quantify the 
works that will be required to this building, the following further information will be required:

• A detailed inspection of all timber elements by a party experienced in inspecting for termite 
damage, so that all affected members are identified.

• Access to the sub-structure for the same purpose, likely to require complete removal of the 
concrete floor and sufficient removal of the floor planks to achieve the required access.

• Information on the condition and capacity of the foundation system for the building.

To retrieve the required information, safe access will be required into all areas of the structure to be 
retained.  Physical testing for the foundations may be necessary.  This presents a quandary as the 
cost of any repair will be contingent on quantifying the extent of member replacement and 
augmentation necessary.  It will be difficult to scope the extent of repair without knowing what the 
extent of damage is, or what the capacity of the foundations might be.

Furthermore, the future proposed use of the building is also important, as the resolution of the building 
envelope will impact on the wind loads required to be resisted by the structure – and therefore may 
impact on the structural solutions.

We have also reviewed the (1998) findings by SKM with regard to upgrading of the structure (Section 
4.1.5 of their report).  In the absence of any detailed analysis at this stage, we find that their 
recommendations are logical; however some of the solutions proposed appear to ignore the existing 
load paths present in the building.  The alternative arrangements described are likely to have been 
proposed on a sound engineering basis; however it would be our preference to maintain the original 
load paths wherever possible to preserve the original structural intent of the building structure.
We would be pleased to investigate the possible solutions further once the proposed building form is 
better understood.
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4. Conclusions and recommendations
White’s Shed has suffered significant damage and settlement due principally to overload and termite 
infestation.  Significant works are required to reinstate the structural integrity of the building.  To inform 
the necessary works, further invasive investigations are required involving significant demolition of 
existing materials (such as the concrete slab) and testing of elements (such as existing piles) that 
cannot be ascertained by visual inspection.
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P 1

Termite damage to column

View of roof framing
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P 2

Termite damage to bracing

View of wall

P 3

Diagonal bracing to conveyor structure
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P 5

General views

P 4

Diagonal bracing 

View of conveyor
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P 7

Termite damage

Checking in column

P 6

Wall bracing

Typical column
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P 8

Replaced column

Typical girt connection

P 9

Bracing cut out at some earlier time

Column base
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P 10

Corroded strap

Under floor concrete beam

P 11

Under floor timber beam

General view of internal wall showing subsidence
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Appendix C
Golder Associates Geotechnical Report
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1.0 EXECUTIVE SUMMARY 

Marshall Day Entertech has prepared this concept design report to inform the theatre 
planning and theatre services design of the Cairns Entertainment Precinct project. 
 
A review of the site conditions and constraints has been conducted, particularly the 
requirements for truck access, and the associated preliminary concepts for loading 
docks. 
 
The format and theatre services requirements for Performance Space 1 have been 
established, including the following design elements to allow for the broad range of 
uses expected in the auditorium: 
 

• Proscenium stage, flytower and rear stage spatial requirements 

• Auditorium format, dimensions, and requirements to accommodate the myriad of 
theatre services technical equipment and systems 

• Seats and sightlines design requirements 

• Orchestra pit, forestage and orchestra shell design requirements 

• Preliminary structural loading requirements 

• Building design requirements to support the theatre technical systems. 

 
Theatre design recommendations have been provided for Performance Space 2, the 
main rehearsal room, the community hub, outdoor performance spaces, and back of 
house areas.  A net area schedule for the project has been prepared for all front and 
back of house zones. 
 
Broad requirements to provide universal access to front and back of house areas are 
outlined. 
 
Recommendations for building and communications services infrastructure have 
been provided, and a summary of the preliminary budgets for theatre services 
systems and equipment is included. 
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2.0 PROJECT OVERVIEW 

2.1 Introduction 

Cairns Regional Council is developing the Cairns Entertainment Precinct on a 1.5ha 
site adjacent to Trinity Wharf. 
 
Cairns Entertainment Precinct will be a visual and performing arts and educational 
centre capable of bringing together remote areas and communities of outback 
Australia and the Pacific. 
 
The performing arts centre associated with the Cairns Entertainment Precinct shall 
be designed and managed to attract Australian and International shows, concerts 
and acts.  It will also nurture local actors, dancers and musicians and support 
educational programs in performance, stage design and production. 
 
The objective of the outline theatre design brief produced by Marshall Day Entertech 
was to advance the development of the architectural brief and support the 
architectural design process.  The brief provides details of the infrastructure that will 
be required to allow the performing arts centre to be proactive in creating an artistic 
environment which will encourage excellence in the creative arts and provide an 
exciting and rich experience for audiences of all ages and backgrounds. 
 
The brief concentrates on describing the requirements and special relationship of 
each space in broad terms, leaving detailed description of each room to follow as the 
brief is developed. 
 
The current concept stage architectural designs are strongly based upon this initial 
brief and reflect our design and operational intent. 
 

2.2 Consultation 

The Cairns Regional Council has undertaken extensive consultation with community 
and arts industry groups over the last 10 years. 
 
In January 2011 focus groups sessions were held in Cairns with representatives of 
the performing arts industry, indigenous and multi-cultural groups and neighbouring 
ports operators and local business.  The object of the latest consultation was to bring 
the project up to date and to test the scope and broad design of the performing arts 
centre. 
 
Tele-conferences were also held with arts organisations in Queensland and other 
states in Australia. 
 
There was an urgency expressed during the latest consultation process that the 
performing arts centre should be built. 
 
Over the decade that consultation has been undertaken there has been a revolution 
in multi-media, digital broadcasting and most recently social media.  The focus 
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groups addressed the changes in the expectations of audiences and concluded that 
Cairns had the opportunity to develop a unique performing arts centre that can 
record, transmit and interact with remote towns and communities in Far North 
Queensland, Australia and the Pacific Rim. 
 
There was a desire expressed during the consultation process that the performing 
arts centre should be future proofed as far as possible by including the latest 
technical infrastructure. 
 
Consultation with the arts industry groups indicated that the capacity of the Main 
Auditorium should be at least 1,000 seats. 
 
The consultation process also reinforced the need for community access to rehearsal 
spaces.  The concept of a community hub servicing local groups and individuals was 
identified. 
 
Discussion with major performing arts companies identified potential areas of 
growth in audience numbers.  Opera Queensland and Opera Australia productions 
currently tour biennially in regional Queensland but would consider additional tours 
if a suitable venue was available.  There would be an opportunity for the Queensland 
Symphony Orchestra, the Australian Chamber Orchestra and other companies to 
expand their current touring programme in Cairns if a suitable classical music venue 
was available. 
 

2.3 Vision 

Cairns is one of the most culturally diverse cities in Australia and is the gateway to 
millions of tourists every year visiting Far North Queensland.  The new cultural 
precinct will provide a unique cultural showcase for local, national and international 
creative talent from wide and varying backgrounds. 
 
The precinct needs to provide 21

st
 century facilities for the western performing arts 

including orchestral symphony performances, chamber music, dance and opera, and 
must also be appropriate and accessible to indigenous and multi-cultural groups.  
The prospect of combining these art forms and linking them to other Australian and 
international venues via new technology is exciting, and the design of the precinct 
must facilitate this. 
 
The precinct must be designed holistically to address all performance and audience 
requirements and expectations, incorporating spaces that bring together 
performance, eating, viewing, gathering, multi-media and social networking. 
 
In the 20th Century the advent of radio, recording, film, TV and finally the internet 
changed how we experienced the performing arts.  In the past decade, the advance 
in social media has pushed us into a new realm of possibility with people posting on 
Facebook and Twitter and blogging about their experiences in real time. 
Improved audio and video reproduction quality combined with high speed broadband 
has resulted in the ability to stream and deliver information at previously 
unattainable quality and at a cost that has previously been prohibitive. 
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To take account of this change the Cairns Entertainment Precinct will be the most 
technologically advanced centre for the performing arts designed in Australia.  The 
provision of an audio and video suite and large control rooms in each venue that can 
accommodate broadcast and video equipment will enable live performances to be 
recorded, mixed and shared in a way that will bring people together from the city to 
regional and remote communities.  For many this will provide access to a wide range 
of performing arts for the first time. 
 
The building will be briefed to include a technical infrastructure that will enable this 
vision to be realised.  All venues will be capable of extensive video projection and the 
presentation of multi-media. 
 
The Cairns Entertainment Precinct will become a distance performing and learning 
centre enabling performances from remote areas of outback Australia or the Pacific 
Islands to be seamlessly connected. 
 
There is a great opportunity in Cairns to develop performing and visual arts unique to 
the region which have a rich indigenous and multi-cultural heritage and for the 
Cairns Entertainment Precinct to become a significant cultural asset for the far 
north. 
 
The vision for the precinct is that it should be: 
 

• A performing arts centre for the whole of Northern Queensland and for the Pacific 
Rim  

• Sensitive to the unique requirements of indigenous and multi-cultural artists and 
audiences 

• Technologically advanced 

• A living cultural space 

• Accessible to local artists and groups  

• A hub that reflects Cairns’ unique cultural diversity  

• A place for teaching, storytelling, learning and cultural educational 

• A place that positions Cairns as a respected centre for the creative arts. 

 
2.4 Project scope 

This project scope has been developed around the user needs analysis undertaken by 
Council over an extended period of time, and has also drawn on the venues and 
spatial requirements identified during meetings held by focus groups in January 
2011.  
 
In accordance with our brief the concept designs have taken into account the likely 
growth in local performing arts activity that will occur when the new performing 
arts centre opens in addition to predicted changes to the number, size and nature of 
touring productions that will be attracted to the new facilities. 
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The existing business plan for the Cairns Entertainment Precinct is based on a 
performing arts facility with two performance spaces with seating capacity of 
approximately 1,000 and 300-450 respectively, and all necessary front and back of 
house and rehearsal facilities considered appropriate for such venues.  A rehearsal 
studio will also act as a third performance space. 
 
The second phase of the Cairns Entertainment Precinct project will see the 
development of the Cairns Regional Museum which at this stage incorporates the 
heritage listed “White’s Shed”. 
 
 

3.0 THE SITE 

3.1 Location, boundary and site area 

The precinct occupies a site that overlooks Trinity Inlet. 
 
The site has an area of 1.5ha.  It is relatively flat and bounded by Wharf Street to the 
west, Trinity Wharf 6 to the east, a port access road to the south and landscaping 
associated with the recently refurbished Wharf 5 to the north. 
 
The site provides a buffer between the working port of Cairns and the City of Cairns.  
It is strategically located across Wharf Street from the Cairns Convention Centre. 
 

3.2 Constraints 

The site is subject to tidal surges that would indicate that consideration should be 
given to elevating the buildings to form a podium above flood levels.  Consideration 
will therefore have to be given to the movement of audiences up to the podium and 
of more concern loading and unloading to the stages without the use of freight lifts 
 
One of the first important design issues that will need to be establish is the stage 
levels in relationship to grade and access. 
 
The site is adjacent to a working port and alongside workshops.  This results in noise 
at all times of the day and night from shipping, the movement of freight and goods, 
industry and the movement of small and large vessels. 
 
The heritage listed “White’s Shed” is located on the site.  It is currently proposed to 
incorporate “White’s Shed” into the proposed museum but this should not prevent a 
design that uses this area as part of the performing arts centre being developed. 
 

3.3 Ingress and Egress points 

The existing traffic flow around the site is complex and variable.  The access road 
that links Wharf Street with wharves 3 to 5 is used by buses moving passengers to 
and from cruise liners, large and small commercial vehicles supplying the cruise 
liners and other vessels and general port traffic.  Commercial vehicles associated 
with the Cairns Ports also use this access road. 
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At present it is considered appropriate that car park ingress and egress is via Wharf 
Street and the performing art centre loading dock is accessed via the port access.  
However alternative traffic management systems should be explored. 
 

Sufficient manoeuvring and standing room needs to be provided for large trucks to 
load and unload at the same level as the stage. 
 
 

4.0 REVIEW OF MASTER PLAN OPTIONS 1 & 2 

The Master plan Options 1 and 2 were prepared in consultation with Marshall Day 
Entertech.  Both options are therefore considered acceptable from a theatre planning 
and design perspective. 
 
The main departure from the Outline Theatre Design Brief is the configuration of the 
stage.  In Section 4.3 Proscenium Stage states: 
 
The stage of the main performance space should be designed in accordance with the 

following broad specification: 

 

• Proscenium opening should be variable from 13m to 20m wide and 7m to 9m high 

with a default opening of 14m wide by 8m high 

• Acting area 20m wide by 16m deep 

• The side stage should be at least 15m wide on each side in addition to the acting 

area 

• A rear stage should be provided that is 20m wide and 10m deep.  Full flying is not 

required over this area but rigging beams should be provided 

 
The Outline Theatre Design Brief assumed that the stage would be symmetrical but 
we consider that the large side stage adjacent to the rehearsal room as distinct 
advantages.  The minimum side stage width should be increased to 8m. 
 
 

5.0 ROOM SCHEDULE 

Appendix A provides an indicative room schedule with net floor areas and indicative 
ceiling heights. 
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6.0 PERFORMANCE SPACE ONE 

6.1 Overview 

Performance Space 1, will be a flexible format multifunctional auditorium with a 
seating capacity in any mode of not less than 1,000 seats.  The seating capacity 
should not include the seating on the orchestra pit. 
 
The main uses for performance space 1 have been identified as: 
 

• Drama & theatre 

• Dance & ballet 

• Opera 

• Symphony & chamber music 

• Musical theatre 

• Physical theatre 

• Jazz, rock and popular music 

• School events & Eisteddfods 

• Civic functions and public lectures. 

 

The form of the room as shown in the concept designs will maximise intimacy and 
provide a close visual and acoustical relationship between audience and performer.  
The proposed side balcony ledges or boxes will help to achieve this. 
 

In order to facilitate fine music an orchestra pit and a deployable orchestra shell will 
be provided. 

 
It has been important to minimise the proscenium width in this multi-purpose 
auditorium to create an intimate and well focused room.  Most users, including 
Opera/Dance/Broadway, will not require a width of more than about 15m; however, 
full size symphony performance needs a width of 18-20m. 
 
To avoid a large difference in proscenium widths for performance types a successful 
approach is to bring the orchestra partly into the room over the orchestra pit and a 
lift extension.  This has the dual advantage of reducing the proscenium width to 
about 17m, which improves the room form as well as placing the orchestra visually 
and acoustically in a desirable concert hall relationship with the audience.  
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6.2 Auditorium 

The auditorium has been designed in accordance with the following broad 
specifications outlined in our brief: 
 

• The auditorium shall seat a minimum of 1000 persons in any of the nominated 
configurations 

• If installed balconies must have a maximum overhang of 5 rows 

• The auditorium will be rectangular with a maximum width of 25m and a 
maximum length to be 28m. The room is to have a minimum height of 15m 

• Seating shall be in curved rows and excellent sightlines are to be achieved 

• There will be a need to vary the acoustics of the auditorium by deployable 
absorption.  Variable volume is not considered appropriate 

• The distance from the front of the stage to the rear of the auditorium should be 
no greater than 28m 

• There should be forestage rigging positions, lighting bridges and additional follow 
spot positions at the rear of the auditorium 

• Additional box booms, balcony front and side stage lighting positions should be 
provided 

• Audio, lighting and projection control rooms should be provided at the rear of the 
auditorium. 

 

The current designs meet these requirements and are in accordance with our design 
principals and guidelines. 
 

6.3 Seats and sightlines 

Performance space one is required to provide a minimum of 1000 seats in the 
smallest of the proposed configurations and at least 50% of seating shall be at stalls 
level. 
 
To achieve optimum sightlines and to avoid excessively steep rakes or excessively 
high and steep balconies, the room has been designed to allow “second row vision”, 
and all seating offset accordingly. 
 
The seat widths as proposed average 550mm, with a minimum front to back spacing 
in the stalls area of 950mm, and 930mm in the upper balcony. 
 
Good provision has been made for distributed universal access and variable width 
seating to state code or beyond. 
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6.4 Proscenium Stage 

The stage of the performance space one has also been designed in accordance with 
our outline specifications including the following primary points: 
 

• The proscenium opening is variable from 12m to 17m wide and 7m to 9m high 
with a default opening of 14m wide by 8m high 

• The stage area should be 30m wide by 16m deep 

• A rear stage should be provided that is 20m wide and 12m deep.  Full flying is not 
required over this area but rigging beams should be provided 

• Access from rear stage to loading dock is required to be via an acoustic door at 
least 4m wide and 6.5m high 

• The flytower height should be 27m to underside of the grid. 

 
However as noted above the Outline Theatre Design Brief assumed that the stage 
would be symmetrical but we consider that the large side stage adjacent to the 
rehearsal room as distinct advantages and accordingly the minimum side stage width 
included in the overall stage width has been decreased to 8m and an increased side 
stage area allowed on prompt side.  We believe that this will allow the required 
flexibility for performances and allow for easier use and greater flexibility in the 
buildings operations. 
 

6.5 Orchestra pit and forestage 

To allow various styles of performance to occur and to increase the flexibility of 
performance space one an orchestra pit lift with two sections has been provided.  
Over these stage lifts rigging beams have been designed to allow suspension of 
scenery, lighting, audio or projection devices over the extended stage area. 
 
This extended stage arrangement created by use of the orchestra lift will be used by 
several styles of live performance and would be also be used for assembly/ lectures. 
 
Our brief for this area of the space requires: 
 

• A smaller Broadway / Mozart orchestra pit enabling an extended forestage of up 
to 3m with a second larger pit extending off this to accommodate full opera 
orchestras.  This second lift to be approximately1.95m deep or equivalent to 2 
seat rows 

• The orchestra pit shall be capable of accommodating an orchestra of 40 

• The maximum orchestra pit size to be 19m wide, 3.5m deep with a minimum head 
height of 2.5m 

• The orchestra pit lifts to be 18m–19m wide with seat wagons and seat wagon 
storage  

• The orchestra pit should extend no more than 1.5m under the stage 
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• Structural steel work for forestage overhead rigging should be provided. 

 

The current concept designs meet our briefed requirements. 
 

6.6 Orchestra shell 

In order to provide an acceptable acoustic and presentation standards for larger 
orchestral performances a deployable orchestra shell is required to accommodate an 
orchestra on stage of up to 100 and a seated choir of up to 80. 
 
The current designs allow for a relocatable orchestra shall that fits the stage opening 
of 17m and has been designed to provide seamless architectural internal design  
 
Using the orchestra pit lifts the orchestra would extend approximately 6.5m 
downstage of the proscenium and 6.5m upstage providing a total symphony shell 
depth of 13m. 
 
For flexibility of venue operations the orchestra shell shall be easily movable, by a 
minimal number of staff and shall be stored off stage in the designated zone on the 
prompt side stage wing area. 

 

6.7 Technical systems 

We have worked with the design team to include: 
 

• A suite of control rooms including audio, lighting and directors observation or 
crying room at the rear of stalls level 

• A sound mix cockpit within the auditorium that is central and forward of the 
balcony for use with live music or other productions with extensive audio 
requirements.  This element has been designed for ease of operation and will be 
adjustable in size with removable seats and a platform floor 

• At the rear of the first balcony is a projection suite to enable both scenic and 
cinema projection and above the second balcony a follow spot room providing 
accommodation for up to 3 follow spots 

• Two 1500mm wide lighting bridges are to be provided as well as side lighting 
galleries and lighting boom positions to both sides of the proscenium.  This will 
allow for good stage lighting of the various performance modes proposed. 

 
In addition to these built form elements the design allows for the fly tower to be 
equipped with power winches with approximately 66 flown lines fitted at industry 
standard 200mm centres.  Each of these line sets shall have a working load of 500kg 
and each line set shall incorporate full load sensing and readout capabilities.  Control 
of this system will be of the latest international standard and allow a minimum of 20 
lines flying simultaneously under full load and speed.  This quantity of line sets is 
normal for a stage of this size and will allow the flexibility required by productions.  
The power flying system shall also be used to store and deploy the ceiling sections 
for the orchestra sound shell. 
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For performance audio support a full surround sound system shall be provided and 
the speakers will be integrated into the architecture of the auditorium interior and 
there will be rigged speaker clusters at the proscenium wall as well as distributed 
speakers throughout the house. 
 
All requisite stage lighting, sound system, audio visual and other loose technical 
equipment should be provided and we shall document these over the following 
stages of the project. 
 

6.8 Preliminary structural loadings Performance Space 1 

The current designs have included structural design allowances based upon our 
preliminary structural advice. 
 
Table 1 details our preliminary structural loadings for Performance Space 1 stage 
rigging.  Assuming delivery of all briefed 66 power operated line sets each of 500kg 
working load limit (WLL) plus approx 150kg batten and rigging equipment weight as 
detailed in Table 1. 
 
Table 1 

Structural Loads Performance Space 1 

Item Condition Load 

Head Beams Head steel and winch support beams extend 
the full depth of stage. 

Maximum total load (assume 650kg load at 
minimum 200mm centres) 

Beams to be designed for load acting 
vertically and horizontally through diverter 
pulleys. 

30 Tonne distributed 

 
2 Tonne max 
concentrated 

Suspension (loft) beams 
(each) quantity 4, 5 or 6 
subject to design 

Diverter pulley support beams extend the 
full depth of stage and preferably over 
forestage area  

Maximum total load 

Beams designed for dead weight of 
winches, when no load applied, and 
maximum load of 650kg 

Beams to be designed for load acting 
vertically and horizontally through diverter 
pulleys. 

Minimum 5 Tonne 
distributed depending 
upon quantity of beams 

1 Tonne max 
concentrated 

Forestage grid beams if 
separate from loft beams 

Rigging suspension beams over forestage 
area 

3 Tonne distributed 
(each) 

1 Tonne max 
concentrated (each) 
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Item Condition Load 

Technical and Fly 
Galleries 

Distributed floor load 

Lighting bar / Handrail loading 

4.5kPa 

100kg per metre 
vertical and 
horizontal loadings 

8mm maximum 
deflection 

Rear stage rigging beams Rigging suspension beams over rear and 
some side stage areas.  Spaced at 3.4m 
centres 

2 Tonne loads (each) 

Forestage lifts Distributed floor load 

Point load 

7.5kPa 

20kN max point load 

Stage / Auditorium Distributed floor load 

Point load 

7.5kPa 

20kN max point load 

Front of House lighting 
bridges with upper and 
lower lighting bars 

Distributed floor load 

Lighting bars / handrail loading 

2.5 kPa 

100kg per metre per 
lighting bar  
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7.0 PERFORMANCE SPACE 2 

7.1 Overview 

Performance Space 2 is a flat-floor, flexible space with retractable seating and a 
technical gallery.  The space will not be purely a black box drama theatre and should 
have internal finishes that complement its uses.  
 
The main uses for this performance space have been identified as: 
 

• Drama 

• Dance 

• Recitals 

• Musical theatre 

• Cinema 

• Cabaret 

• Live music 

• Physical theatre 

• Fashion shows 

• Functions 

• Lectures. 

 
7.2 Auditorium 

This auditorium is a rectangular box approx 20m wide, 27m long and 10m high.  
There is a fixed seat balcony with side galleries and a control room and technical 
galleries above these. 
 
In order to accommodate various types of performance there will be a need to vary 
the acoustics of the auditorium by using motorized absorptive banners or curtains. 
 
The seating capacity will vary depending on the format, but a maximum of 450 seats 
shall be achievable and the retractable seating system shall be provided in banks of 
approximately 100 capable of being relocated within the auditorium.  The 
architectural design and the retractable seating system proposed enables a variety of 
performance styles and production formats to be accommodated including: 
 

• End stage; seats at one end, audience at the other 

• Arena or “in the round”; seats around the performance area 

• Short or long traverse; seats each side of a long performance space such as 
fashion show catwalk or processional style productions 
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• Thrust; seats on three sides of a long performance area such as for some cultural 
presentations or traditional Shakespearean style performances. 

 
Unless well designed and equipped these types of flexible spaces can require 
extensive staffing to turn around’ the space from one configuration to another and 
therefore incur significant costs to operators and hirers.  In order to minimise these 
costs we will continue to work with the project team on equipment design and 
selection for this and other areas of the building. 
 
Manual handling is a major consideration in the turnaround from one style of space 
use to another.  In order to ensure compliance with current manual handling codes 
of practice we have advised that the retractable system be driven by electric motors 
and not manually extracted or retracted. 
 
The stage has direct and level access to the scene dock through a pair of large sound 
rated doors and performer access to dressing rooms etc is well provided through 
smaller soundlocks each side of the stage to the relevant back stage areas. 
 

7.3 Floor, walls and ceiling space 

The floor will be sprung for dance and have loading capacity appropriate for the 
weight of the seating units in both their retracted and extended positions with full 
audience on variations. 
 
It is desirable for the forward section of the flat floor area to be fitted with 
removable sections and to be openable for use as either part of the 450 seat layout, 
for use as an orchestra pit, to create a raised stage effect in this flat floor venue or 
for other production related purposes. 
 
As the seating units are to be moved or stored or set up in a variety of locations 
within the auditorium, the floor coverings and floor loadings in all of these places 
need to be appropriate to facilitate movement. 
 
Although not yet fully designed the floor area shall include rigging points for circus 
and other uses. 
 
In order to allow creative use of the space and to facilitate flexible performance uses 
the walls of the auditorium shall include full height vertical sections of unistrut 
channel at 2.5m spacing.  This in conjunction with floor rigging points and roof 
mounted rigging beams will allow great creativity and flexibility for the uses of this 
space. 
 
A series of catwalk bridges 6.5m above stage at 3m centres over the stage and 
audience with an up and down stage rigging beam system above  
 

7.4 Technical systems 

In addition to the fixed rigging locations mentioned above we have allowed for a 
possible power rigging system consisting of approximately 40 line sets each with a 
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capacity of 500kg rigging system.  We believe that full flying, as provided in 
performance space one, is not required in this space however a comprehensive 
suspension rigging system for lighting, audio and other performance or themeing 
related requirements shall be provided. 
 
As with performance space one comprehensive rigging, lighting, sound and AV 
systems are required and this are outlined in Attachment B Preliminary Budgets and 
these will further developed over the following stages of the project. 

 

7.5 Preliminary Structural loadings performance space 2 

Table 2 details our preliminary structural loadings for Performance Space 2. 
Assuming a possible 40 power operated flying line sets each of 500kg working load 
limit (WLL) plus approx 150kg batten and rigging equipment weight as detailed in 
Table 2. 
 
Table 2 

Structural Loads Performance Space 2 

Item Condition Load 

Head Beams Head steel and winch support beams extend the full 
depth of stage. 

Maximum total load (assume 650kg load at minimum 
200mm centres) 

Beams to be designed for load acting vertically and 
horizontally through diverter pulleys. 

20 Tonne distributed 

 
2 Tonne max 
concentrated 

Suspension beams 
(each) quantity 4, 5 
or 6 subject to 
design 

Diverter pulley support beams extend the full depth of 
stage and preferably over forestage area  

Maximum total load 

Beams designed for dead weight of winches, when no 
load applied, and maximum load of 650kg 

Beams to be designed for load acting vertically and 
horizontally through diverter pulleys. 

Loft beams extend the full depth of total venue 

Bottom flange clear to 120mm above for beam trolleys 

 

5 Tonne distributed 

 
1 Tonne max 
concentrated 

Winch support 
beams if required 

(mounted to full 
length of stage 
end side wall at 
technical gallery 
level) 

Head steel and winch support beams extend the full 
depth of stage only  

Maximum total load 

Beams designed for dead weight of winches, when 
no load applied, and maximum load of 650kg per 
winch 

20 Tonne distributed 

Grid 100mm PFCs spaced 50 - 65mm apart over entire fly 
tower zone.  Grid weight and Grid WLL is in addition 
to flying system loadings on flytower 

 

2.5 kPa 
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Item Condition Load 

Technical and Fly 
Galleries 

Distributed floor load 

Lighting bar / Handrail loading 

4.5kPa 

100kg per metre 
vertical and horizontal 
loadings 

8mm maximum 
deflection 

Stage/Auditorium Distributed floor load including seating pit lids 

Point load  

7.5kPa 

20kN 

Front of House 
lighting bridges 

Distributed floor load 

Lighting bars / handrail loading 

2.5 kPa 

100kg per metre 

Forestage grid 
beams 

Rigging suspension beams over forestage area 3 Tonne distributed (each) 

1 Tonne max 
concentrated (each) 

Rear stage rigging 
beams 

Rigging suspension beams over rear and some side 
stage areas.  Spaced at 3.4m centres 

2 Tonne loads (each) 

 
 

8.0 BACK OF HOUSE 

8.1 Overview 

Back of house accommodation is required to support building operations, commercial 
and facility management, technical crew and artists with their work. 
 
The back of house is a working performing arts factory and needs to be planned and 
designed taking into account all necessary material handling, OH&S, and circulation 
requirements so that the process of loading and unloading of scenery and production 
equipment, construction and erection of sets and the running of productions is 
undertaken in an efficient and safe manner. 
 
There is a need to provide large numbers of performers especially children close to 
the stage for Eisteddfods and school performances however the low frequency of 
times these large scale performances means that use of temporary spaces within the 
building as dressing or assemble areas is acceptable. 
 

8.2 Accommodation 

The back of house accommodation includes all areas as briefed: 
 

• Stage door and security 

• Individual dressing rooms 

• Assessable male and female dressing rooms for up to 200 and overflow corridor 
areas 
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• Production and technical offices 

• Accommodation for technical crew rooms 

• Green Room for 100 

• A separate wardrobe and laundry for each performance venue 

• Loading dock at the same level as the stage of both performance venues sized to 
take two semi-trailers 

• Workshop and storage construction spaces 

• Piano and instrument store 

• Recording suite 

• Storage for risers / chairs etc 

• Scene painting dock 

• Circulation areas 

• Access for rigging equipment 

• Cleaners and chemical storage cupboards with sinks. 

 
The current designs are meeting the requirements of our previously issued design 
brief for these areas and further refinements as the design progresses are 
anticipated. 
 
 

9.0 MAIN REHEARSAL ROOM 

9.1 Overview 

The main rehearsal room will have at least the same floor area, plus a walk past 
margin, as the acting area of performance space one and will incorporate retractable 
seating for a minimum audience of 150-200. 
 
For rehearsal, this room would be used for large and small orchestral as well as for 
opera/dance /Broadway/drama.  For public use, the room would be used for small 
scale performances, banquets and performance art. 
 
The flexibility in the provision of side stage area for the performance space one has 
allowed the location of the rehearsal room to have direct access for the public from 
front of house foyers and back of house for performers.  Reasonable access should 
also be provided to the scene dock for scenery and equipment. 
 
To humanize the space, the room could possibly be glazed to the outside with the 
windows provided with blackout blinds. 
 
Current designs do not show but the room could have a perimeter technical gallery 
1m wide at 3.5m above floor level for easy access to lighting instruments.  The 
gallery at the audience end would be 2.5m wide for open control/projection 
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equipment accessed from the floor by a spiral stair case.  This would allow greater 
ease in use by smaller performance or community groups and encourage more use of 
this space. 
 

9.2 Room requirements 

This space is briefed to include the following: 
 

• Rectangular 23m long, 14m wide and 8m high 

• Adjustable acoustics would be required in the form of banners or curtains 

• Sprung floor for dance 

• Mirror and ballet bars on two adjacent walls 

• Retractable seating to accommodate up to 200 

• Fixed lighting bars and overhead facilities for hanging of lighting, sound AV 
equipment etc. 

 
Whilst the actual floor area remains close to that in our original brief in order to 
make this space accessible from both Front of House and Back of House the room 
dimensions have been altered.  We have worked with the design team to minimise 
any operational implications of this change and believe the current design reflects a 
satisfactory outcome. 
 

9.3 Technical systems 

Current designs have not yet shown the level of technical infrastructure for this 
room and further design development will include a suspended 1.2m by 1.2m pipe 
grid for lighting, audio and other equipment lighting/suspension below the 8m high 
ceiling level in this room. 
 
Basic sound and AV systems are required and are allowed for in our preliminary 
budgets as summarised in Appendix B. 
 
 

10.0 COMMUNITY HUB 

10.1Overview 

The community hub will consist of a number of independently accessed meeting 
rooms plus rehearsal, recording and multi-media spaces that will be directly linked to 
external performance spaces and community kitchen facilities. 
 
The vision for the community hub is to bring together a number of spaces that are 
accessible to small groups and individuals involved in drama, dance, music and 
multi-media. 
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The community kitchen will be accessible to indigenous and multi-cultural groups to 
prepare foods associated with festival, cultural celebrations and performances. 
A recording studio with adjacent control room will be suitable for recording a variety 
of music from local rock bands and indigenous and multi-cultural groups to small 
classical performances.  The studio will also become an important for the recording 
of oral history. 
 
The multi-media suite adjacent to the recording studio will have black curtains, 
green screens and theatre lighting.  This community space will accommodate up to 
50 people and will be flexible enough to be converted into a gallery, performance or 
workshop space. 
 

10.2Accommodation 

• Recording studio and control room 100m
2
 

• Multi-media suite 60m
2
 

• Three meetings rooms of total area 75m
2
  

• Performers changing rooms with wet and dry areas for the application and 
removal of body paint 

• Community kitchen 200m
2
. 

 
All of these areas have been provided for and further design may refine these areas 
further. 
 
Basic sound and AV systems for the multimedia space has been allowed for however 
no budget allocation has been made for the recording studio as we are yet to 
establish the community requirements for this space.  Please refer to Appendix B. 
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11.0 OUTDOOR PERFORMANCE SPACES 

11.1Overview 

It is not considered appropriate to provide a large outdoor performance venue that 
rivals the existing sound shell at Fogarty Park.  The outdoor performance spaces will 
be located throughout the precinct and will accommodate a variety of indigenous 
and multicultural activities, jazz and rock performances and other community events. 
 
The outdoor performance spaces will have protection from sun and rain for 
performers and audience.  They will each be equipped with power, technical cabling 
infrastructure, basic sound and lighting systems, and structures that enable rigging 
and lighting to be installed. 
 
Provision will be made for the display of temporary and permanent public art 
installations. 
 
Toilets and changing rooms will need to be provided in close proximity to the 
outdoor performance spaces.  These may possibly be shared with other spaces within 
the adjacent Whites Shed part of the precinct however they must include changing 
rooms with wet and dry areas for the application and removal of body paint as used 
in performance. 
 

11.2Stage 

The outdoor stage as currently documented is a compacted soil area within the 
raised amphitheatre protected from the elements by the overarching plaza canopy. 
 
Current designs allow for the required offstage spaces to provide an area for a 
foldback mixing console and other portable technical equipment. Storage space for 
site sound and lighting equipment, and equipment associated with performances 
such as roadcases, props and merchandising can be found in adjacent areas. 
 

11.3Technical infrastructure and wiring 

Technical infrastructure to this area shall include general purpose and stage lighting 
power including both 3 phase and 240V single phase supplies.  As with the other 
performance and rehearsal spaces audio power supply fed from a dedicated sub 
distribution board, with a technical earth to each outlet wired in a ‘star’ 
configuration shall also be supplied. 
 
The outdoor stage will require; 

• Lighting rigging positions from the overhead pipe grid and other structure 

• Lighting infrastructure including stage lighting and DMX cabling provided with 
fitoff and a stage lighting patch panel 

• Basic stage lighting system comprising of Par 64 luminaires, dimmers, patch 
panels, cabling and accessories 
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• Sound system infrastructure including balanced audio and data cabling, and 
terminations 

• Basic sound system including a small format array loudspeaker system, foldback 
loudspeakers, mixing console, signal processors, microphones, microphone stands 
and cables 

• AV system infrastructure including cabling to allow for the temporary installation 
of a projector. 

 
Basic sound and AV systems are required and are allowed for in our preliminary 
budgets in Appendix B.  This equipment will be able to be used elsewhere in the 
facility and can be added to by use of equipment from elsewhere in the facility. 
 

12.0 FRONT OF HOUSE, FOYERS AND PUBLIC SPACES 

12.1Overview 

The Foyer is a large important public space shared between all performance spaces 
and the community hub.  This will be one of the main areas of architectural planning 
and should ideally be an attractive space for the community during the day.  Its main 
function is to provide a socializing space before, pre-performance, at intermission 
and during the day.  It is a potential revenue source and will have bars at each level, 
a small gift book shop, box office and catering services for community functions. 
 
The foyers will be welcoming and designed to embrace and enliven the performance 
experience.  They will provide museum and gallery spaces and be capable of 
accommodating live performances and multimedia presentations. 
 
Foyers should be of sufficient volume to provide a sense of occasion and have 
sufficient sound absorption in the ceiling plane to reduce noise build-up during high 
levels of occupancy. 
 
We note that all external entrances to foyers and public spaces have been provided 
with protection from torrential rain and strong winds and that this canopy extends 
over the plaza area in both design concepts. 
 
The design allow for the retail outlets, bars and restaurants to operate independently 
of the performance spaces and foyers with access to staff change rooms and public 
toilets at all times. These areas have been provided with a dedicated loading dock, 
storage facilities and rubbish removal. 
 
The facility administration facilities on the lower plaza level places these close to the 
main foyer spaces and maximises their contact with the public and the backstage 
operations of the entire centre well. 
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12.2Accommodation 

The current designs for the Front of House accommodation will include: 
 

• Front-of-Theatre marquee and entrance areas 

• Carparking for 200 

• Covered drop off zones 

• Foyer 

• Box Office 

• Cloak room 

• Bars and catering area with refrigeration and cool store 

• Restaurant with 200 seats 

• Café with 100 seats 

• Rubbish rooms, recycling and bin store 

• Toilets with close proximity to auditorium and bar 

• Management offices 

• Cleaner cupboards and storage area 

• Support areas, break out rooms, VIP spaces 

• Provision for other activities such as foyer entertainment and exhibitions 

• Office accommodation 

• Storage 

• Function spaces 

• Meeting/Board room. 

 

The current designs reflect the original briefed requirements for these areas although 
it is expected that some refinements may be required in order to achieve a higher 
degree of operational efficiency around the catering and community kitchen 
operations.  In particular this would involve delineation of the catering supply and 
rubbish paths. 

 

We understand that the car parking provision has been lessened from that in earlier 
designs in order to meet the restrictions imposed by the site.  Additional car parking 
may be required offsite. 
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13.0 UNIVERSAL ACCESS 

13.1Overview 

The Cairns Entertainment Precinct will be capable of being accessed and enjoyed by 
people with disabilities in the same way as any other member of the public. 
 

13.2Wheelchair access 

Wheelchair users and people with walking disabilities should be able to access all 
public areas of the precinct by the same route as able-bodied people and enjoy easy 
access to all services. 
 
Universal access is required to all seating areas and control rooms. 
 

13.3Hearing augmentation systems 

The Disability Discrimination Act requires provision of hearing augmentation system 
to allow equal access to all abilities.  Australian Standard AS 1428.5 provides 
guidelines for the scope of these systems in theatre buildings.  Hearing loops will be 
required in various locations, including, foyer, ticket office, and of course the 
performance spaces. 
 

13.4Vision impaired 

To aid the vision impaired the building will be designed with good colour contrast in 
choice of materials particularly relating to floors, steps ramps and signage. 
 
Clear signage of sufficient size incorporating Braille must be provided in all areas. 
 
The capability to provide audio description of all performances should be available. 
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14.0 BUILDING SERVICES 

14.1Mechanical service 

The performing arts venues and associated spaces will need to be fully air-
conditioned and provide a suitable level of comfort for audience, artists and 
production staff. 
 
Performance Space 1 will have a displacement air-conditioning system with air being 
supplied via diffusers in the seats and to below seats or in the floor. 
 
All performing arts spaces, side stages and instrument storage will require humidity 
control to protect musical instruments. 
 
Stage supply and exhaust systems will require to be separately isolated to allow the 
use of stage smoke and haze effects. 
 
Individual temperature adjustment will be provided in all dressing rooms 
 

14.2Electrical services 

Stage and technical positions within the performance spaces will require significant 
power supplies for lighting and stage equipment.  The remaining building will have 
moderate power requirements. 
 
Stage lighting and power systems will be designed to have sufficient capacity to 
meet the demands of major theatrical productions. 
 
A separate stable “clean” power supply or “green power” will be provided for 
sensitive sound and audio/visual systems.  This will consist of dedicated switchboards 
and sub-circuit wired to strategic technical positions. 
 

14.3Technical infrastructure and wiring 

The Cairns Entertainment Precinct will be cabled to enable real-time network 
technology for the integrated transport and routing of multi-channel 3G/HD/SD-SDI 
video, multi-channel audio, Inter-communications, control and data. 
 
Structured cabling pathways will be established throughout the precinct and within 
venues to provide initial and future cabling requirements.  
 
All technical systems will use OS1 Single-mode Fibre as the primary transport 
medium and venues will be connected via a redundant ring of multi-core Single-
mode Fibre.   This Single-mode Fibre network will form the core cabling technology 
for the precinct.   Zero Water Peak OS1 Single-mode Fibre will be the standard used 
to maximise the useable spectrum (bandwidth) of the fibre. 
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While the precinct will be integrated to enable a “Connected Community” the 
designed cabling topology will be implemented to ensure no single point failures can 
transpire. 
 
The adoption of Coarse Wavelength Division Multiplexing (CWDM) will increase 
channel capacity while keeping the number of fibre cables to a manageable level. 
 
Cabling within venues will comprise of OS1 Single-mode Fibre and Category 6A 
Shielded copper cable thus ensuring high speed and wide bandwidth transport is 
maintained to every connection point. 
 
Distributed Node Rooms will be established at strategic points throughout the 
precinct to service the venues.   The Distributed Node Rooms will be built to 
telecommunication carrier standards i.e. redundant environmental control, power 
and security.   A fundamental part of the distributed design will ensure that in the 
unlikely event of failure of one or more Node Rooms, catastrophic precinct failure 
will not occur. 
 
Interface to outside communities will be achieved through the National Broadband 
Network (NBN) thus enabling all Australians with high-speed and wide bandwidth 
interaction to the Cairns Entertainment Precinct.  Connection to the NBN will be via 
redundant links. 
 

14.4Fire services 

The fire services systems in the Cairns Entertainment Precinct will be part of a 
complete fire engineering solution. 
 
Fire systems within the performance spaces will consist of automatic detection 
systems.  Where there is a proscenium there will be a fire curtain and drencher 
system or fully sprinkled stage or back-stage areas. 
 
 A safe system of isolating the fire systems on stage will be developed to enable 
smoke and fire detectors to be isolated from the fire brigade in circumstances where 
stage smoke, haze or pyrotechnics are being used. 
 
 

15.0 COMMUNICATION SERVICES STRATEGY 

15.1General 

The Cairns Entertainment Precinct should be cabled to enable real-time network 
technology for the integrated transport and routing of multi-channel 3G/HD/SD-SDI 
video, multi-channel audio, inter-communications, control and data. 
 
In addition this infrastructure could be used to network security and building 
automation services throughout the Precinct. 
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Site telecommunications infrastructure is should be developed to carry high speed, 
wide bandwidth services to all areas of the Cairns Entertainment Precinct. 
 
While the precinct will be integrated to enable a “Connected Community” the 
designed topology should be implemented to minimise or eliminate the risk of single 
point failures. 
 

15.2Wired communications 

Telecommunication cable pathways should be established throughout the Cairns 
Entertainment Precinct with sufficient capacity to allow for initial and future needs.  
These cable pathways will provide structure to the way cabling is reticulated 
throughout the Precinct. 
 
All services should be located under-ground.  Aerial feeds should be minimised to 
locations where it is impractical or cost prohibitive to implement under-ground. 
 
Each venue is to be provisioned with excellent access to site cable pathways to 
enable simple distribution of cabling. 
 
Shared pathways with other services (water, gas, electricity, fire) should be used to 
reduce costs and minimise the width of the service corridor or easement.  Separate 
conduits and pits should cater for the demarcation and regulation required for 
different service types. 
 
All works must be in compliance with the requirements as stipulated in AS3000, 
AS2053, AS ACIF S008 and AS ACIF S009. 
 
Cable pathways within venues should consist of cable trays installed within the 
ceiling space.  The cable pathways should be run predominately in corridors and main 
thoroughfares as this will enable easy access.  Cable trays will be used for main 
reticulation runs and catenary cables used to provide cable management for the final 
run to telecommunications outlets. 
 
Security and audio visual services cabling will also be accommodated on the 
telecommunications cabling pathways. 
 
Table 3 provides a preliminary description of the cable types associated with each 
communication services element: 
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Table 3 

Proposed CEP communications recommended cable types 

Service Recommended cable types 

Precinct fibre 
(backbone) 

• All technical systems should use OS1/2 single-mode fibre as the 

primary transport medium and venues should be connected via a 
redundant ring of multi-core single-mode fibre.  This single-mode 
fibre network will form the core cabling technology for the 
precinct.  Zero Water Peak OS1/2 Single-mode fibre will be the 
standard used to maximise the useable spectrum (bandwidth) of 
the fibre. 

• 24 core single-mode optical fibre cable will be implemented 
between venues. 

• The adoption of Coarse Wavelength Division Multiplexing (CWDM) 
will increase channel capacity while keeping the number of fibre 
cables to a manageable level. 

Precinct copper 
(backbone) 

• Relatively small amounts of copper twisted pair (Category 3) 
cabling should be distributed throughout the Precinct to enable 
the connection of emergency telephony i.e. lift phones, emergency 
call points etc. 

• Copper twisted pair (Category 3) cabling between venues should be 

a minimum of 25 pairs. 

Venue fibre • Fibre cabling within venues should comprise of 12 core OS1 single-
mode fibre. 

Venue copper • Copper twisted pair (Category 3) cabling within venues should be a 
minimum of 10 pairs. 

Structured cabling 
within venues 

• Structured cabling within venues should be Category 6A shielded 
copper cable thus ensuring networks are capable of delivering 
10Gbs high speed and wide bandwidth services to every 
connection point. 

 
15.3 Wireless communications 

Wireless infrastructure should be implemented throughout the Cairns Entertainment 
Precinct to support wireless technology and access to information by wireless 
devices.  The wireless infrastructure should be developed to enable high speed wide 
bandwidth portable communications.  Site-wide wireless should be in two forms; 
WiFi - based on 802.11n and Carrier 3G/4G mobile telephony & broadband. 
 
Coverage should be planned to minimise blackspots and ensure all areas internal and 
external are adequately serviced for the forecast occupancy and visitor levels. 
 
Wireless hotspots should be implemented internally and externally to offer visitor 
public access two services: 
 

• Pay per use accesses to the internet 

• Free access to Cairns Entertainment Precinct web portals. 
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15.4 Connection to the world 

Interface to outside communities will be achieved through the National Broadband 
Network (NBN) thus enabling all Australians with high-speed and wide bandwidth 
interaction to the Cairns Entertainment Precinct.  Connection to the NBN should be 
via redundant links. 
 
To minimise the risk of whole of Precinct telecommunications outage, each venue 
should be serviced independently by the NBN and have 2 geographically separated 
building entry points. 
 
All Carriers should have access to the NBN so they can deliver their services to the 
Precinct. 
 
Carriers should be invited and encouraged to facilitate the implementation of 3G/4G 
mobile telephony & broadband throughout the Precinct. 
 

15.5 Communications rooms 

A main communications room should be established at strategic points in each 
building and built to telecommunication carrier standard i.e. redundant 
environmental control, power and security. 
 
Redundant rings of multi-core single-mode fibre are a fundamental element of the 
distributed design to ensure, that in the unlikely event of failure in one or more 
communication rooms, catastrophic precinct failure will not occur. 
 
The main communication rooms should be sized to accommodate all main and 
central equipment and designed as an intruder resistant area (as detailed by the PSM 
and ASIO-T4 Circulars). 
 
Equipment within the room should be primarily be rack mounted and racks will be 
positioned to allow for front and rear access and clearance of 1000mm front and 
rear to allow unobstructed access. 
 
Rack mounted Uninterruptable Power Supplies (UPS) must be used to service critical 
equipment and the UPS will be implemented to provide dual redundant power 
supply. 
 
If necessary satellite/distribution rooms should be established within venues to 
ensure that the 90 metre rule related to structured cabling is maintained. 
 

15.6 Networks 

The networks should be implemented to enable converged data, voice (VoIP), 
television (IPTV), audio, video, public address and public information systems. 
 
The converged network should be based on a standard Layer 3 switches, 3 tier 
hierarchical design model comprising of the Core, Distribution and Access layers and 
will provide 99.999 per cent availability to the converged network. 
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The network should be configured with an advanced VLAN structure to ensure high 
level Quality of Service (QoS) and security. 
 
The network will be designed so that each venue will be dual homed via the OS1/2 
Single Mode Fibre Backbone network and the LAN within each venue is treated in 
the same manner. 
 

15.7 Telephony 

Telephony should be based on Voice over Internet Protocol (VoIP) with the data 
network carrying the VoIP services.  An IP telephony server and gateway should be 
the central component with IP handsets located at each use point. 
 
Facsimile machines and other legacy analogue devices should be serviced by the use 
of an Analogue Voice Gateway. 
 
Lift and emergency telephones should be connected to Direct Exchange Lines (DXL’s). 
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APPENDIX A 

NET AREA SCHEDULE 

 

1.0  PERFORMANCE SPACE    

No. Room Remarks Net area Height 

.01  Seating area Stalls 600  seats  548m
2
  

  Balconies 600 seats 600m
2
  

.02 Stage Proscenium 12m to 20m wide 7-9m high.  

Acting area 12mdeep and 20m width. 

544m
2
 26m 

.03 Stage apron  3m minimum deep stage apron. 54m
2
  

.04 Orchestra pit Orchestra Pit to accommodate up to 40 
players. 

72m
2
  

.05 Orchestra pit undercroft  24m
2
 1.5m 

.06 Seating wagon store  104m
2
 1.8m 

.07 Pit assembly area Access to stage and stage apron 30m
2
 3m 

.08 Pit Assembly area Access to stage and stage apron 15m
2
 3m 

.09 Rear stage and crossover  100m
2
 10m 

.10 Lighting & Box Booms Two on OP & PS side. 3 platform levels with 
connecting stair. Connect to light bridges 
and fly galleries 

50m
2
  

.11 Lighting Bridges 3 no. at 1.5m wide and 20m long. Plywood 
floor on steel frame.  

120 m
2
  

.12 Sub-stage Possible us as store subject to Fire 
Regulations 

144 m
2
 4m 

.13 Grid Open grid floor constructed from steel 
channels. .Includes top loading gallery. 
Allow for winching hatch. 

300m
2
  

.14 Winch rooms OP & PS side 100 m
2
 4m 

.15 Flying gallery  Allow for one OP and one PS Fly Gallery 
with minimum 20.6m clear separation. 
Plywood floor on steel frame. Suspended 
from grid. Minimum 2m wide. 

50m
2 

 

.16 Trap room  160m
2
  

.17 Sound Shell storage  50m
2
 10m 

Sub Total  3065m
2  

 

 

 

2.0  BACK OF HOUSE (TECHNICAL)    

No. Room Remarks Net area Height  

.01 Loading dock/deliveries Located as extension of back of stage. Sized 
to fit two semi-trailers and rubbish 
container.  Awning to provide covered 
loading area. Access to adjacent workshop 

150m
2
 6m 

.02 Holding area/temporary 
store 

Should be secure 25m
2 

9m 

.03 Rostra and chair store Easy access to stage 60m
2 

9m 

.04 Piano store Easy access to stage 20 m
2
 3m 

.05 Instrument store Easy access to stage 10 m
2
 3m 

.06 Platform stage Easy access to stage 25m
2
 3m 

.07 General storage For props etc 40m
2 

3m 

.08 Lighting store and 
workshop 

 30m
2 

3m 

.09 Rack rooms  45 m
2
 3m 

.10 Dimmer Room High heat load 30m
2 

4m 

.11 Sound, Video, Electronics 
workshop 

 30m
2
 3m 

.12 Production office For visiting Managers 12m
2
 2.8m 

.13 Technician Offices 8 offices and meeting room 100m
2
 2.8m 

.14 Technical Staff Change 
Room 

Include lockers and shower 45m
2 

2.8m 

.15 Wardrobe/Costume Repair Workbench and Ironing area 25m
2 

2.8m 

.16 Laundry Two laundries each with 4 Industrial 
Washing Machines & Dryer 

40m
2 

3m 

.17 Rubbish Store Close to Loading Dock 10m
2 

4m 

Sub-total  697m
2  
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3.0  BACK OF HOUSE (PERFORMERS)   

No. Room Remarks Net area Height  

.01  Star Dressing rooms Four star dressing rooms each to 
accommodate two people with ensuite 
bathroom. Close to stage. 4 at 20m

2
 

80m
2 

2.8m 

.02 Practice room Four practice room adjacent Star Dressing 
Rooms 

80m
2 

3.5m 

.03 5 Person change rooms Four  5 person change rooms with shared 
ensuite bathroom 4 at 30m

2 

120m
2 

2.8m 

.04 12 Person change rooms Three 12 Person Change Rooms at 60m
2
 

each  includes adjacent bathroom area
 

180m
2 

2.8m 

.05 Wet & dry change room Two wet and dry change rooms for body 
painting

 

50m
2 

2.8m 

.06 Wig and makeup room  20m
2 

2.8m 

.07 First aid  20m
2 

2.8m 

.08 Green Room To accommodate 100 people. Include small 
kitchen area. External terrace area 
preferred. 

100m
2 

4m 

.09 Stage Door Office Adjacent to theatre loading dock area 10m
2
 2.8m 

.10 Band Room For assembly, warm-up and instrument case 
storage use multi-use space. 

75m² 4m 

Sub Total  735m
2  

 

 

 

4.0  FRONT OF HOUSE (TECHNICAL SPACES)   

No. Room Remarks Net area Height  

.01 Sound control room At rear of auditorium 40m
2 

3m 

.02 Lighting control room At rear of auditorium 30m
2 

3m 

.03 Follow spot rooms At rear of auditorium each side and centre 20m
2
 3m 

.04 Projection Suite  At rear of Auditorium.  Soundproof room.  
Access from Foyer 

15m
2 

2.8m 

.05 Crying Room/Directors/ 
Interpreters room 

At rear of Auditorium.  Soundproof room.  
Access from Foyer 

15m
2 

2.8m 

Sub-Total   120m
2  

  

  

5.0 FRONT OF HOUSE (INCLUDING ADMINISTRATION)  

No. Room Remarks Net area Height  

.01 Foyer Areas Distributed over floor levels 1,200m
2 

5-6m 

.02 Box Office Connect to general office.  Possible external 
transaction 

30m
2
 2.8m 

.03 Box office manager  10m
2
 2.8m 

.04 Female toilets 30 WC distributed  150 m
2
 2.8m 

.05 Male toilets 6 WC and 16 urinals distributed 120 m
2
 2.8m 

.06 Disabled toilets 3 Unisex 9 m
2
 2.8m 

.07 General Office To accommodate 20 staff plus area for 
records storage.   

160 m
2
 2.8m 

.08 Manager’s Office Adjacent to General Office.  Direct access to 
Foyer.  Include sink and bar fridge 

25m
2 

2.8m 

.09 Friends of theatre office  15m
2
 2.8m 

.10 Office Store and Tea Area  20m
2
 2.8m 

.11 Cloakroom Close to entrance 15m
2 

2.8m 

.12 Friends of theatre store For bollards, display boards, etc 20m
2 

2.8m 

.13 Artwork store Climate Controlled.  Could be located near 
Loading Dock 

25 m
2 

3.5m 

.14 Sick room Room for bed and basin 10 m
2 

2.8m 

.15 Bars Single long counter or multiple bars.  
Separate coffee and water 

50m
2 

5-6m 

.16 Bar Store Includes Cold Room 20m
2
 3m 

Sub-Total   1879m
2 
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6.0  PERFORMANCE SPACE 2    

No. Room Remarks Net area Height  

.01 Studio Space For performance, rehearsal and other uses.  
Floor area 27m long x 20m wide. 350-400 
retractable seats. Direct access from Foyer. 
Sprung timber floor. Equip with perimeter 
gallery, lighting bridge and pipe grid. 10m 
high ceiling. Corner entry 

540 m
2
 

 

10m 

.02 Studio Space balconies  160 m
2
  

.03 Technical balconies  120 m
2
  

.04 Seating store  45 m
2
 3m 

.05 Dressing rooms Two 6 person with bathroom attached  50 m
2
 2.8m 

.06 Green room  30 m
2
 2.8m 

.07 Offices Two 30 m
2
 2.8m 

.08 Wardrobe  20 m
2
 2.8m 

.09 Store  20 m
2
 2.8m 

.10 Rehearsal Space Direct Access from Loading Dock and Side 
Stage. Easy access from dressing rooms and 

Approximate size 14m x 14m. Sprung 
timber floor. 

Equip with perimeter gallery, lighting bridge 
and pipe grid. 10m high ceiling. Consider 
corner entry. 

200m
2 

6m 

Sub-Total  1215m
2 

 

 

 

 

7.0  COMMUNITY HUB    

No. Room Remarks Net area Height  

.01 Function Rooms For use for community  100m
2
  

.02 Meeting Rooms Three 12 person rooms.  
 

100m
2
  

.03 Recording studio and 
control room 

High level of sound insulation 100m
2
  

.04 Multimedia suite Drapes and lighting 60 m
2
  

.05 Community Kitchen Commercial Kitchen 200m
2 

 

.06 Kitchen Stores  15m
2 

 

.07 Destination Restaurant Separate Access.  Link to Foyer and 
including undercover external dining areas 

200m
2 

 

.08 Coffee Shop Link to foyer.  Include undercover and 
external areas 

30m
2 

 

Sub-Total  805m
2 

 

    

    

8.0 ANCILLARY AREAS    

No. Room Remarks Net area Height  

.01 External Performance 
Areas 

 250m
2
  

.02 Car Parking  400cars
 

1,200m
2
  

Sub-Total  
 

1,450m
2
  

  
 

  

  
 

  

SUMMARY OF FUNCTION AREAS   

No. Area Net area 

1.0 Performance space 1  3065m
2
 

2.0 Back of House (Technical) 
 

697m
2 

3.0 Back of House (Performers) 
 

735m
2 

4.0 Front of House (Technical Spaces) 
 

120m
2 

5.0 Front of House (including Administration) 
 

1879m
2 

6.0 Performance space 2  1215m
2
 

7.0 Community hub  805m
2
 

8.0 Ancillary Areas 
 

1,450m
2 

TOTAL NET AREA  9966m
2
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APPENDIX B 

PRELIMINARY BUDGETS 

 

 
PERFORMANCE SPACE 1 

Item Budget estimate 

1.0 HOISTS, RIGGING, CONTROL, STAGING, DRAPES $4,102,700 

2.0 STAGE & WORK LIGHTING $850,000 

3.0 SOUND SYSTEM $838,100 

4.0 HEARING AUGMENTATION SYSTEM $12,000 

5.0 STAGE MANAGEMENT SYSTEMS $113,300 

6.0 PROJECTION $75,500 

7.0 FRONT OF HOUSE SYSTEMS $70,200 

TOTAL $6,061,800 

 

 

PERFORMANCE SPACE 2 

Item 

1.0 HOISTS, RIGGING, CONTROL, STAGING, DRAPES Budget estimate 

2.0 STAGE & WORK LIGHTING $838,720 

3.0 SOUND SYSTEM $414,950 

4.0 HEARING AUGMENTATION SYSTEM $292,020 

5.0 STAGE MANAGEMENT SYSTEMS $12,000 

6.0 PROJECTION $81,100 

$9,000 

TOTAL $1,647,790 

 

 

MAIN REHEARSAL ROOM 

Item 

1.0 RIGGING AND DRAPES Budget estimate 

2.0 STAGE LIGHTING $81,000 

3.0 SOUND SYSTEM $66,050 

4.0 HEARING AUGMENTATION SYSTEM $59,260 

5.0 PROJECTION $3,000 

$7,400 

TOTAL $216,710 

 

 

COMMUNITY HUB RECORDING STUDIO Nil allowance 

 

 

 

 COMMUNITY HUB MULTIMEDIA SUITE 

Item Budget estimate 

1.0 LIGHTING SYSTEM $66,000 

2.0 DRAPES $17,500 

3.0 SOUND SYSTEM $6,150 

4.0 HEARING AUGMENTATION SYSTEM $6,500 

5.0 PROJECTION $5,600 

6.0 INSTALLATION AND FITOFF $25,000 

TOTAL $126,750 

 

OUTDOOR SPACES 

Item Budget estimate 

1.0 STAGE RIGGING $25,000 

2.0 STAGE LIGHTING $22,920 

3.0 SOUND SYSTEM $69,000 

4.0 AV SYSTEM INFRASTRUCTURE FITOFF $12,000 

TOTAL $128,920 

   

 
TOTAL ALL SPACES $8,181,970 
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21 July 2011 

Mr Adam Thomas 
Divisional Director 
Savills 
Level 7, 50 Bridge Street 
SYDNEY  NSW  2000 
 

By Email: athomas@savills.com.au  

 

Dear Adam, 

CAIRNS ENTERTAINMENT PRECINCT – CONCEPT OPTIONS REVIEW ADVICE 

We write to provide comment on the suitability of the proposed Design Concepts for the Cairns 
Entertainment Precinct with respect to the current town planning framework.  Please find our review 
and comments outlined as follows. 

1 The Concepts  

We note the concepts the subject of this review are those outlined by the CACox Rayner Community 
Consultation information package including concept plans of July 2011.  The two options outlined by 
this package are: 

 Option 1 – Architectural Rainforest 

 Option 2 – Layered Roofscape 

The two options generally share the same building footprints, car parking and service vehicle 
arrangements and building height.  The fundamental difference between the two options is the external 
architectural treatment, in particular the building roofscape. 

For this reason the two options have been considered together in the following advice with any key 
differences, in terms of town planning implications identified as relevant. 

2 Our Review Approach 

The following comments are based on information gathered through the review of relevant State and 
Local planning frameworks, site inspection and discussions with key government stakeholders.  
Specifically this information includes: 

State Planning Framework 

 State Planning Policies;  
 FNQ Regional Plan; and 
 State Planning Regulatory Provisions. 
Local Planning Framework 

 Cairns Port Authority Land Use Plan (including Cityport and Seaport LAPs). 
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Consultation Undertaken 

Discussions with Cairns Regional Council, Ports North, Department of Environment and Resource 
Management and Department of Transport and Main Roads have informed our review of the two 
concept options. 

3 State Planning Considerations  

 The development application will be required to respond to the requirements of each applicable 
State Planning Policy (SPP), these include: 

 SPP 1/10—Protecting wetlands of high ecological significance in Great Barrier Reef 
catchments 

 SPP 1/02—Development in the Vicinity of Certain Airports and Aviation Facilities 

 SPP 1/03—Mitigating the Adverse Impacts of Flood, Bushfire and Landslide 

 SPP 2/02—Planning and Managing Development involving Acid Sulfate Soils 

 Wet Tropical Coast Regional Coastal Management Plan 

 The matters raised by these SPPs will be assessed through the development application process, 
however based on our preliminary review we have identified no significant impediments to 
successfully responding to each SPP.  Further detailed technical analysis is however required to 
confirm compliance, particularly with regard to flooding, stormwater quality and acid sulphate soils.  

 White’s Shed is identified as a place of State Heritage Significance.  We understand that 
preliminary discussions have been held between CACox and DERM and that in principle support 
has been expressed by DERM for the initial concepts.  Notwithstanding, there are multiple design 
options available that will be able to ensure successful DERM approval is achieved, critically the 
intent of the project is to retain and repair important elements of heritage value.  We recommend 
early and ongoing engagement with DERM during design development to ensure their support is 
secured for the preferred concept. 

 The site is identified on the Queensland Environmental Management Register (EMR) but is not 
identified on the Contaminated Land Register (CLR).  Preliminary discussions with DERM identify 
that the project will need to identify the extent of any contamination on site, explore options to 
contain or remove that contamination and outline an agreed method to remediate the site, if 
required.  From a planning perspective, the location of potential contaminants on site is considered 
a challenge that can be suitably addressed by detailed analysis and management plan 
preparation. 

 The FNQ Regional Plan recognises the Port of Cairns as important Regionally Significant 
Infrastructure and supports the ongoing development and operation of the port through its policy 
intents.  While the CEP will not form part of the Port operations, the engagement with Port of 
Cairns to date appears to have been positive with respect to the proposal.  Importantly some of the 
early issues identified by Cairns Ports regarding the preservation of their ongoing operations in the 
vicinity of the CEP, such as building orientation and design to buffer noise and visual amenity 
issues appear to have been appropriately considered and addressed.  The CEP is therefore 
considered to be able to achieve consistency with the intent expressed in the Regional Plan.  This 
will need to be demonstrated through technical reporting (particularly around matters such as 
noise analysis, traffic and transport and parking solutions) underpinning a sound response to the 
Ports ‘Overriding Objectives’ as discussed further below. 
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 Under the FNQ Regional Plan the site is contained within the Urban Footprint and the Regional 
Plan’s Regulatory Provisions do not limit or constrain development on site. 

 In relation to public transport we note our discussions with Department of Transport and Main 
Roads (DTMR) of 13 July 2011 (Refer Minutes Attachment A).  The key topic discussed relates to 
public transport and its ability to service the CEP.  It is understood DTMR is currently in the early 
stages of implementing the Cains Transit Network strategy.  This strategy does not currently 
provide a direct link to CEP however, from discussions with DTMR, new connections to CEP will 
be considered as the need arises and various options for new bus servicing will be considered.  As 
part of any future development application, DTMR is particularly interested in understanding the 
proposed bus stop arrangements as part of CEP, in particular ensuring appropriate set down 
provisions are designed and planned.  The exact nature of these arrangements will however be 
subject to further discussion with DTMR during the course of the project. 

In summary, based on our preliminary analysis, no State planning framework considerations are 
identified that significantly prejudice the project or would impact on achieving a successful 
development approval. 

4 Local Planning Considerations 

 The Cairns Port Authority Land Use Plan forms the governing planning framework relevant to 
development of CEP.  Under this framework, a Code Assessable development application is 
required to facilitate CEP.  Ports North will act as Assessment Manager for this application.   

 Options 1 and 2 generally align with the planning intent for Cityport and Seaport Local Area Plans.  
In areas of conflict with detailed design parameters such as proposed building height, car parking 
or building setbacks, a design approach needs to focus on meeting the overall intent and vision for 
the precinct to support the alternative outcomes proposed. 

 Discussions with Ports North confirm in principle support for either concept (Refer Minutes 
Attachment B).  Ports North also recognise that some alternative solutions will be required by the 
proposal when assessed against the Cityport and Seaport Local Area Plans and that they will be 
open to considering planning grounds that justify any conflict.   

 The primary priority of Ports North in its assessment of any future development application will be 
to ensure that its 12 ‘Overriding Objectives’ for the proposal are satisfied.  These objectives relate 
to: 

 Protecting the operation of existing seaport activities; 
 Maintaining vehicular access to all wharves; 
 Maintaining port access to Wharf Street; 
 Protecting cruise terminal operations; 
 Creating appropriate transition or buffer zones; 
 Creating strong pedestrian linkages; 
 The future use being operated in a effacing and effective manner; 
 The project being high standard in design and construction; 
 Construction being completed in a timely manner; 
 Design and construction safeguarding future port operations; 
 To be complementary with existing and future development; and 
 To comply with all relevant heritage requirements. 
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In our view, it is likely a development application can be prepared to satisfactorily respond to these 
overriding objectives, subject to further detailed analysis pertaining to: 
 Traffic volumes, particularly at peak times and the need to clearly investigate potential external 

network impacts and solutions, for example intersection design and service vehicle manoeuvring. 

 Car parking provision, in particular explaining on-site parking constraints and examining options to 
accommodate ‘overspill’ parking demands generated by CEP.  Cairns Regional Council as 
applicant for CEP must be satisfied with the viability and functionality of any proposed car parking 
strategy with a view to: 

 Not exacerbating any existing or future shortfall of city centre car parking; 

 Ensuring clear and legible pedestrian access to and from CEP to its surrounding precincts; 
and  

 Ensuring any proposed car parking strategy does not create any perceived precedent for the 
city centre. 

 The ability for appropriate acoustic treatment to mitigate any noise, odour or vibration impacts of 
port operations on CEP. 

 Confirmation of potential infrastructure charges or necessary infrastructure agreements with Ports 
North.  We note this is currently subject to separate investigations. 

5 Summary and Conclusions 

In summary, both Concept Options appear likely to be able to satisfy the requirements of State and 
Local planning frameworks.  From our preliminary analysis we have not identified any significant 
impediments that would impact on securing development approval for either option. 

Key considerations for either option will however be the details proposed with respect to the: 

 Development of a complete car parking strategy;  

 Investigation and resolution of proposed traffic and transport arrangements (intersection capacity 
and service vehicle manoeuvrability for example); 

 Completion of details analysis with respect to the conservation of White’s Shed, the management 
of any on site contamination, the establishment of sufficient flood immunity, the achievement of 
required noise, vibration and odour attenuation measures; and  

 Provision of adequate infrastructure services including sewer, water and stormwater. 

We trust this information is of assistance.  Should you have any questions please contact Kris Krpan or 
the undersigned on 07 3007 3800. 

Yours sincerely, 

 
Peter Gill 
Director 
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Attachment A 

  

 

11 07 13 - DTMR Meeting Minutes \  

 

minutes 
Topic Cairns Entertainment Precinct – Traffic and Transport – Department of Transport and Main 

Roads 

Held at: Spence Street, Cains 

On: 13 July 2011 

Attendees: (KK) Kris Krpan – Urbis  
(PG) Peter Gill – Urbis 
(AT) Adam Thomas – Savills 
(LC) Linda Cardew – Cairns Regional Council 
(RP) Ray Plasto – DTMR 
(RG) Ramy Gokal – DTMR 
(JB) John Bremen - DTMR 

 

 

Purpose  
The meeting was held with DTMR to discuss public transport and its interface with the proposed 
Cairns Entertainment Precinct (CEP). 

Key Discussion Points  
 (RP) DTMR are currently working on the Cairns Transit Network Project with initial actions 

focused on transit corridor protection. 
 (RP) Future priority busway spines are proposed along Lake Street and Spence Street that 

are of relevance to the CEP. 
 (RP) The nearest busway station planned relevant to CEP is located on Spence Street near 

Cairns Central Shopping Centre. 
 (LC) Discussion had regarding the need to improve connectivity to the future public transport 

corridor. 
 (RP) DTMR would seek to provide necessary services to CEP when it commences 

operation.  This may include a specific service running directly off the priority busway which 
is supplemented by additional busses during larger events. 

 (RP) DTMR will also be interested in understanding active transport links to CEP and end of 
trip facilities. 

Key Outcomes 
 Future development application to provide detail on proposed public transport demand if possible. 

 Future development application to detail proposed bus set down design and capacity on Wharf Street.  
It should also confirm if platforms will be proposed on both sides of Wharf Street? 

 Malcolm Hardy is the Senior DTMR officer who will be responsible for any future development 
assessment, Ph 07 4050 5511. 

 DMTR in principle will support the CEP with additional public transport as demand requires.  The exact 
strategy will be further investigated during development assessment but a number of options to provide 
further bus services can be explored. 
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Attachment B 

 

11 07 12 - Ports North Meeting Minutes \  

 

minutes 
Topic Cairns Entertainment Precinct – Town Planning Process 

Held at: 51 The Esplanade Cairns 

On: 12 July 2011 

Attendees: (KK) Kris Krpan – Urbis  
(PG) Peter Gill – Urbis 
(SM) Stephen Mason – RPS 
(AT) Adam Thomas – Savills 
(MC) Michael Colleton – Ports North 
(MR) Michael Rayner – Cox Rayner 

 

 

Purpose  
The meeting was held to introduce Urbis and the team to the Ports North Assessment Manger (RPS) and to 
discuss the initial concepts and agree on the planning framework way forward. 

Key Discussion Points  
 MC – The Overriding Principles outlined by the draft framework for the corner stone of any future 

assessment by Ports North. 

 MC – In principle the application appears an appropriate outcome, however Ports North will carefully 
assess the detail to ensure the 12 Overriding Objectives are achieved. 

 SM – Key considerations in the assessment with be noise buffering, pedestrian connections to the north 
of the site, car parking strategy, nexus with convention centre, hazard and risk management, QLD 
coastal plan flood immunity levels. 

 SM – Grafton Street View line loss will need to be justified, and it is likely that there will be sufficient 
planning grounds to achieve this. 

 MC – Ports North will likely need to refer the application to the Transport Minister for review. 

Key Outcomes 
 General agreement to adopt a partnership approach with RPS and Urbis working closely to prepare the 

development application.  Urbis to prepare work program to outline key tasks and milestones to prepare 
development application to allow RPS to prepare assessment resources. 

 Cox Rayner to prepare a concept design report outlining how the project responds to each of the 12 
Overriding Objectives. 

 RPS to source Infrastructure Charges Policy and advise on possible charges/requirements. 

 Agreement that RPS and Urbis to meet/discuss any aspects of the application as required. 
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Our ref BG 

 

  

Marie Khoury 
Project Director  
Savills Project Management 
 
Level 7, 50 Bridge Street  
Sydney 
NSW 2000 
 

22 July 2011 

Dear Marie, 

Cairns Entertainment Precinct 

 

Executive Summary

This report has been prepared to highlight the operation of the various transport elements 
proposed to service the proposed Cairns Entertainment Precinct (CEP). 

The proposed development is to be located between Wharf Street and the Port 
Road. In order to allow for the negotiated boundary, it is proposed to realign the Port 
Service Road from Wharf Street. The existing Wharf Street/Port 
will however be maintained in its existing location and form.

Access to the car parks will be achieved directly off Wharf Street. Preliminary 
investigations suggest that nearby intersections will operate satisfactorily during normal 
operations. During peak events, traffic management may be required to manage external 
impact. This will be investigated further at detailed design.

Master Plan Option 1 proposes access to the theatre loading dock directly off the newly 
realigned Port Service Road. This option is located at grade and would require no ramping. 
The secondary loading dock would be incor

Master Plan Option 2 proposes access to the theatre loading dock from the Port Service 
Road. Based on the access ramp location. 
underneath the ramp providing access to the theatre loading

Both Master Plan options for the theatre loading dock have been designed to accommodate 
the concurrent loading/unloading of 2 articulated vehicles.

The Museum Loading Area has been located with access off Wharf Street in both Master 
Plan Options. 

The car parking requirements have been based on a number of assumptions such as car 
occupancy and mode share. This resulted in a requirement 
Notwithstanding this, a total of 200 spaces is currently
adequate to service the development during normal operations. 
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Executive Summary 

This report has been prepared to highlight the operation of the various transport elements 
proposed to service the proposed Cairns Entertainment Precinct (CEP).  

The proposed development is to be located between Wharf Street and the Port Service
rder to allow for the negotiated boundary, it is proposed to realign the Port 

Road from Wharf Street. The existing Wharf Street/Port Service Road intersection 
will however be maintained in its existing location and form. 

l be achieved directly off Wharf Street. Preliminary 
investigations suggest that nearby intersections will operate satisfactorily during normal 
operations. During peak events, traffic management may be required to manage external 

tigated further at detailed design. 

Master Plan Option 1 proposes access to the theatre loading dock directly off the newly 
Road. This option is located at grade and would require no ramping. 

The secondary loading dock would be incorporated into this design. 

Master Plan Option 2 proposes access to the theatre loading dock from the Port Service 
Road. Based on the access ramp location. The secondary loading dock will be located 
underneath the ramp providing access to the theatre loading dock. 

Both Master Plan options for the theatre loading dock have been designed to accommodate 
the concurrent loading/unloading of 2 articulated vehicles. 

The Museum Loading Area has been located with access off Wharf Street in both Master 

e car parking requirements have been based on a number of assumptions such as car 
occupancy and mode share. This resulted in a requirement in the order of 200 spaces. 
Notwithstanding this, a total of 200 spaces is currently proposed. This is deemed to be 
dequate to service the development during normal operations. In addition a newly 
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Master Plan Option 1 proposes access to the theatre loading dock directly off the newly 
Road. This option is located at grade and would require no ramping. 

Master Plan Option 2 proposes access to the theatre loading dock from the Port Service 
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The Museum Loading Area has been located with access off Wharf Street in both Master 
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constructed multi level car park is proposed in close vicinity to the development site which 
is likely to increase the availability of carparking during the Entertainment Precincts peak 
parking period. 

Both Master Plan options show an off-street private vehicle set-down located on Wharf 
Street.  It is expected that this bay will be allocated for private set down under normal 
operations. 

The design currently shows an off-street bus and coach set-down. It is expected that a two 
bay bus zone would be provided under standard operations. Investigation into the 
utilisation of existing angled bus bays on the Port Service Road by the CEP will be 
undertaken during the detail design. Similarly, the provision of a public transport route to 
service the site will be investigated during detail design. 

Both Master Plan options show off-street taxi set-down located on Wharf Street.  

Pedestrians and cyclists have been considered in the design of the CEP. Internal linkages 
have been provided including a central pedestrian walkway between the theatre, museum 
and the existing cruise terminal.  Good linkages to Lake and Grafton Streets are also 
proposed. 
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1 Introduction 

This report describes the function of the various transport elements proposed to service the 

proposed Cairns Entertainment Precinct (CEP).  It seeks to explain the evolution of the 

Master Plan concepts and is intended to be used with reference to the Architectural Plans.  

1.1 Limits of the Report 

The above tasks have been carried out based on information supplied by other members of 
the project team, together with observations on site. These are detailed in this report. 

While Arup has taken care in the preparation of this report, it neither accepts liability nor 
responsibility whatsoever in respect of: 

• any use of this report by any third party; and 

• any third party whose interests may be affected by any decision made regarding the 
contents of this report. 

2 Background  

2.1 Site Location 

The subject site is bounded by Wharf Street and the Port Service Road.  Figure 2.1.1 
shows the location of these streets in relation to subject site. 

 

 

 

 

 

 

 

 

 

``` 

 

 

 

 

Figure 2.1 – Site Location 

Source Google Maps - Not to Scale 

Figure 2.1.1 – Site Location 
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2.2 Surrounding Road Network 

The site is bounded to the west by Wharf Street and by the Port Service Road to the east 
and south.   

Wharf Street is a two lane road, which provides a vehicular connection from Spence Street 
through to Sheridan and Kenny Streets. The road is under the control of Cairns Regional 
Council.  

The Port Service Road, east and south of the site, is a two lane road, which provides a 
vehicular connection from Wharf Street to the Cairns Port Terminal and Cairns Wharfs.  
The road is under the control of Port Authority and is posted with a 30kph speed limit. 

3 Proposed Development 

3.1 Proposed Realignment 

The Port Service Road from Wharf Street is proposed to be realigned as part of the project 
to allow for the negotiated site boundary.  It should be noted that the Wharf Street / Port 
Service Road intersection is to be maintained in the existing location with the existing 
intersection geometry with all existing access to the wharfs maintained. 

Figure 3.1.1 demonstrates that articulated vehicles can enter access / egress all wharfs and 
the southern Port Service Road.  

Figure 3.1.1 – Swept Path Analysis 

3.2 Location of Carpark Access Ramp 

The proposed access arrangements have been developed to ensure that the development 
does not compromise the function of Wharf Street or the Port Service Road and has a 
minimal impact upon the surrounding road network. 



299

  

BG 

22 July 2011 Page 5 of 11
 
 

J:\221000\221772 CAIRNS ENTERTAINMENT PRECINCT\DOCUMENTS\REPORTS\0003 CEP-TRAFFIC REPORT 

ISSUE.DOCX 
 

The carpark locations have been assessed taking into consideration the impact on the 
external road network. Preliminary investigation suggests that the nearby intersections will 
operate adequately during normal operations.  Peak event loadings are to be investigated 
further during detailed design  

3.2.1 Master Plan Option 1  

Master Plan Option 1 has the carpark access located on the newly aligned Port Service 
Road.  Vehicular access to this point can be facilitated by the Wharf Street / Port Service 
Road intersection.  This intersection allows left-in, left-out, and right-in movements.    

3.2.2 Master Plan Option 2 

Master Plan Option 2 has access to the carpark located from the Wharf Street frontage.  
Access / egress to this carpark can be facilitated by left-in, right-in and left-out vehicle 
movements.  Although from a capacity viewpoint this access can be easily accommodated 
by a priority intersection this will require significant removal of vegetation from the central 
median to provide adequate sightlines.   

3.3 Location of Theatre Loading Dock 

3.3.1 Master Plan Option 1 

Master Plan Option 1 has access to the theatre loading dock located from the newly 
realigned Port Service Road.  The theatre loading dock has been designed to accommodate 
the loading / unloading of 2 articulated vehicles concurrently.  This loading dock is located 
at grade with no ramping required. A detailed assessment of the loading dock arrangement 
will be carried out at the detail design stage 

3.3.2 Master Plan Option 2 

Master Plan Option 2 has access to the theatre loading dock located from the Port Service 
Road.  The theatre loading dock has been designed to accommodate the loading / 
unloading of 2 articulated vehicles concurrently.   

Based on the access ramp location, during dock operation traffic management will be 
required to ensure safe access / egress.  

Access grades on the ramp have been designed in accordance with Australian Standard 
AS2890.2. 
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Figure 3.3.1 demonstrates that articulated vehicles can enter the site in a forward gear, 
reverse into the applicable loading bay, and leave in a forward gear.  

Figure 3.3.1 – Swept Path Analysis 

3.4 Location of Secondary Loading 

The anticipated servicing demands for the secondary loading dock are expected to 
comprise predominantly of courier vans, delivery vehicles, and refuse collection.  The 
secondary loading dock has been designed to accommodate the loading / unloading of 2 
heavy rigid vehicles (HRV’s) concurrently.  

3.4.1 Master Plan Option 1 

Master Plan Option 1 has the secondary loading dock incorporated as part of the theatre 
loading dock.  A detailed assessment of the loading dock arrangement will be carried out at 
the detail design stage 

3.4.2 Master Plan Option 2 

Master Plan Option 2 has the secondary loading dock located underneath the ramp 
providing access to the theatre loading.  AS2890.2 stipulates a height clearance 
requirement of 4.5m. 
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Figure 3.4.1 below demonstrates that a HRV can enter the site in a forward gear, reverse 
into the applicable loading bay, and leave in a forward gear.  

Figure 3.4.1 – Swept Path Analysis 

3.5 Location of Museum Loading 

The museum loading arrangement has been located with access from Wharf Street in both 
Master Plan plan options.  Given the expected nature of the museum use within the 
development, the anticipated servicing demands are relatively low, comprising 
predominantly of courier vans, and delivery vehicles.    

The museum loading arrangements have been designed to accommodate services vehicle 
up to and including medium rigid vehicles (MRV’s).  

Figure 3.5.1 below demonstrates that an MRV can enter the site in a forward gear, reverse 
into the applicable loading bay, and leave in a forward gear.  
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Figure 3.5.1 – Swept Path Analysis 

3.6 Carpark Provisions 

The assessment of parking provisions involved the determination of the minimum on-site 

parking requirement based purely on a Traffic Engineering standpoint.  This traffic 

assessment determined the minimum on-site parking provision by a calculation from first 

principles and is detailed below. 

3.6.1 Assumptions  

As part of the parking determination the following assumptions have been made: 

• 72% of trips to/from the site will be made by passenger vehicle.  This is consistent 

with the predicted 2021 car mode share in the Cardno Eppell Olsen Cairns CBD 

and Environs Car Parking Strategy October 2010; 

• Average car occupancy of 2.5 people.  This was determined as part of a brief 

survey of the existing Cairns Civic Theatre travel patterns;   

• 30 on-site carparking spaces will be required and designated at all times for the 

Theatre and Museum (i.e. staff, VIP parking etc.); 

• A typical daily volume of 650 people on-site (450 theatre, 200 staff, museum 

etc.)coincident with the CBD peak parking period (12:30pm).  This has been based 

on the predicted annual visitors to the site; 

• A maximum peak volume of 1650 people on-site (1100 theatre, 450 multi-use 

space including museum, 100 staff, restaurant, etc.) (ie. All spaces in full use at the 

same time). 
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3.6.2 Typical Daily Parking Demand 

Based on a review of the Cardno Eppell Olsen Cairns CBD and Environs Car Parking 
Strategy October 2010 it appears that a high number of publicly available carparking 
spaces within the CBD precinct are unoccupied during the CBD’s peak parking period.  It 
should be noted that it would be expected that the existing publicly available parking 
supply would be significantly higher during the expected Entertainment Precinct Peak 
Period (6:00pm – 8:00pm).  

In addition a newly constructed multi level car park is proposed in close vicinity to the 
development site which is likely to increase the availability of carparking during the 
Entertainment Precincts peak parking period.  The precinct relies on the addition of this 
carpark to service the site during peak events. 

As a consequence of the differing peak parking periods of the CBD and the Entertainment 
Precinct the determination of the minimum on-site parking provision needs to be made to 
coincide with the CBD peak parking period.  The Cardno Eppell Olsen Cairns CBD and 
Environs Car Parking Strategy October 2010 has identified the CBD peak parking period 
as occurring on weekdays at approximately 12:30pm 

In order to determine the on-site parking requirement for this period it has been assumed 
that a typical maximum of 650 people could be expected on-site at 12:30pm during a 
weekday.   

Based on a maximum of 650 people on-site and consistent assumptions as listed in section 
1.1 this would equate to an on-site provision in the order of 200 carparking spaces. The 
predicted typical daily parking demand for the proposed development based on the 
assumptions listed in section 1.1 is shown in Figure 1.2. 

This number of on-site parking spaces should ensure that the development does not impact 
further on the CBD parking supply during the CBD peak parking period.  

 

 

Total People On-site (A) 650

Designated Car Spaces 30

Assumed Car Occupancy (B) 2.5

% Passenger Vehicle Trips (C) 72%

Number of Audience Cars ((AxB)/C) 187

Total Car Requirement 217

Assumptions

Calculations

 
 

Figure 3.6.2 – Total On-site Carpark requirement  
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Notwithstanding the above calculations and requirements, it is proposed to provide an on-
site parking provision of 200 spaces. This is expected to adequately service the 
development during normal operations.  During peak events, patrons will be directed to use 
a number of available parking areas, including the proposed CBD multi level carpark.  In 
addition it is suggested that other strategies such as public transport and shuttle bus 
services be investigated. The provision of parking will be reviewed in further detail during 
detailed design. 

3.7 Passenger Set-down Arrangements 

3.7.1 Private Vehicle Set-down 

Both master plan options show off-street private vehicle set-down located on the wharf 
street frontage.   

Whilst the location of space at the set-down area is intended to be flexible, it is expected 
that bay space be allocated for private set-down under normal operations. 

The set-down area readily enables passengers to alight at the set-down and the driver to 
then proceed to park the vehicle or continue on the external road network.  The reverse is 
also catered for in the proposed arrangement. 

3.7.2 Bus and Coach Provisions 

The design currently shows a off-street bus and coach set-down for the set-down and pick 
up of passengers travelling by coaches. . 

Whilst this set-down is proposed to enable flexible operations, it is expected that a two bay 
bus zone would be provided under standard operations. 

It should be noted that angled bus bays are already located on the Port Service Road and 
are currently only used to service the passenger terminal.  Investigation into the possible 
utilisation of these bays by the CEP will also be undertaken as part of detailed design. 

As part of the consultation process, discussions were held with the Department of 
Transport and Main Roads (TMR).  TMR have advised that the provision of a public 
transport route to service the site will be investigated during detailed design.  It is 
anticipated that this service will be provided in conjunction with the opening of the 
precinct. 

3.7.3 Taxi Provisions 

Both master plan options show off-street taxi set-down located on the wharf street 
frontage.   

Whilst the location of space at the set-down area is intended to be flexible, it is expected 
that bay space be allocated for taxi set-down under normal operations. 

3.8 Pedestrian and Cyclist Considerations 

The Cairns Entertainment Precinct master plan development has been mindful for 
provision of pedestrian movement to, through, and within the site as shown on the 
architectural plans.  Pedestrians and cyclists have been considered in the design of the 
CEP. Internal linkages have been provided including a central pedestrian walkway between 
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the theatre, museum and the existing cruise terminal.  Good linkages to Lake and Grafton 
Streets are also proposed. 

A footpath is also proposed along the Wharf Street frontage along the site.  It will connect 
to the internal pedestrian spaces and building entries.   

Provisions for cyclist end of trip facilities are included in the scheme.  Detariled 
requirements will be investigated during detailed design. 

 

4 Conclusion 

This report has detailed the transport elements proposed to service the proposed Cairns 
Entertainment Precinct (CEP) for both Master Plan options.  These traffic elements 
discussed show that the proposed Master Plan options are viable and can function from a 
traffic engineering perspective.  All traffic elements will be reviewed and refined as the 
selected option evolves through detailed design.   

 

Yours sincerely 

 

 
Brendon Gallagher 

Transport Planner 
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Executive Summary
This report is based on providing effective concept design for the vertical transportation systems for Cairns
Entertainment Precinct. Information provided is based on the Cairns Cultural Precinct Preliminary Client Brief and
consultation with the Cairns Entertainment Precinct Design Team up to and including Team Workshop 5 -
Concept Design Initial.

For the purposes of vertical transportation the Cairns Entertainment Precinct has three distinct areas whose
individual vertical transportation requirements will be addressed separately in this report:

- Museum and Community Hub

- Plaza and Car parking

- Theatre

The following vertical transportation options are provided for preliminary design purposes and for allocation of
spatial requirements. The intent is to provide a VT solution that is specific to the requirements of the Cairns
Entertainment Precinct and following further consultation with the CEP team alternative lift solutions may be
provided.

AECOM Cairns Entertainment Precinct
Concept Design Report

J:\Projects\60214982\6. Draft Docs\6.1 Reports\602149823WRBG.CDR D.doc
Revision D - 15 July 2011

1

1.0 General Information

1.1 General
The lift system is an integral part of any building. The lifts are one of the first encounters an individual has on their
entry into a building. Passengers expect a fast, efficient and comfortable trip to their destination. Building owners
expect efficiency and reliability.

Therefore it is essential that the lift system is designed with these factors in mind, resulting in a robust, reliable,
secure, comfortable, efficient (both in service and sustainability) system with optimum performance standards.

Lifts are selected according to the following considerations:

- The building type, class and its use.

- Height of the building

- Number of floors served

- Floor-to-floor heights

- Population of each floor

- Arrival distribution of the population.

- Ambulance stretcher transport.

From this data, an analysis of the vertical transportation system can be modelled or calculated to determine the
most suitable number, size and speed of lifts to meet the desired performance.

1.2 Scope of Work
Provide effective concept design for the vertical transportation systems or Cairns Entertainment Precinct.

For the purposes of vertical transportation the Cairns Entertainment Precinct has three distinct areas whose
individual vertical transportation requirements will be addressed separately in this report:

- Museum and Community Hub

- Plaza and Car parking

- Theatre

1.3 Codes and Standards
All work specified for the vertical transportation services is to conform in design, material, construction,
workmanship and performance to the latest edition of the Lift Code, AS1735. The whole of the installation shall
also comply with all The Relevant Statutory Authority’s requirements.

An abbreviated list of codes with which the equipment and the entire installation shall comply, is given below.

- AS1735 Lift Code. Current edition including AS1735.12 (note compliance with AS1735.1 allows for
compliance with EN81 plus appendix in AS1735.1, which is considered acceptable), and including AS1735.5
(escalators and moving walks)

- Building Code of Australia (BCA)

- Any Occupational Health and Safety Act, Regulations or codes pursuant to the state of Queensland

- AS 3000 - SAA Wiring Rules

- AS1657 - Fixed platforms, walkways, stairways and ladders — Design, construction and installation

- AS1100- Drawing Standard

Note for Builder/Contractor (Building designer) - Access, in accordance with AS1657, to the lift doors on all levels.
Public access is to be provided to lift doors on all levels served by the lift.
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1.3.1 The Building Code of Australia (BCA)

The following table confirms the BCA “Part E3 Lift Installations” requirements for the lifts;

BCA BCA Reference

Building Effective
Height*1

Concept  Design allows for an
effective height of over 12m but less
than 25 m - TBC

Stretcher Lift Required Required E3.2

Warning against use
of lifts in fire Required E3.3

Emergency Lifts Not  Required E3.5

Landings Required E3.5

Facilities for People
with Disabilities Required E3.6

Fire Service Controls Required E3.7

Aged Care Buildings Not  Required E3.8

Effective height is defined as the height to the floor of the topmost storey (excluding the topmost storey if it
contains only heating, ventilating, lift or other equipment, water tanks or similar service units) from the floor of the
lowest storey providing direct egress to a road or open space. (BCA 2008 Extract)

2.0 DESIGN CONSIDERATIONS

2.1 Museum and Community Hub
The proposed integration of Museum and Community Hub facilities into White’s Shed allows vertical
transportation services to be housed within the new Museum structure. This is particularly important given the
structural integrity and cultural significance of White’s Shed.

Allowing visitors the option to travel between floors via open stairways allows for people flow through the Museum
without being totally reliant on passenger lifts. Access to the Museum from Wharf Street should include ramps.

2.1.1 Goods Movement

For the proposed Museum, consideration needs to be given to delivery access and the type of displays included
on upper levels. There may be a requirement to move display items as large as a motor vehicle to the upper
levels.  A vehicle access lift can be provided for this application however it should be noted that this lift is not
suited to general passenger movement and a separate passenger lift should be provided for movement of visitors
and staff.

Section 7 of this report contains three possible options for goods movement lifts that may be considered for the
Museum.

2.1.2 Passenger Movement

A dedicated 21 passenger lift s is a practical solution for moving passengers within the museum that also provides
access for persons with disabilities as well as emergency stretcher access.
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2.2 Plaza and Car Parking
Providing car park access to the Plaza levels only provides added security for the Museum and Theatre facilities
and encourages visitors to take advantage of the Plaza.

Allowing visitors the option to travel from the car park to the Plaza via open stairways allows for people flow
through the Plaza to access all Entertainment Precinct facilities without being totally reliant on passenger lifts.

Passenger lift access at the main entry allows for access for persons with disabilities for the car park, main entry
and Plaza levels. Lifts would need to be appropriately protected against weather and have robust finishes suitable
to their application.

Final lift requirements would be determined by the car parking provisions and the final Plaza design.

2.2.1 Passenger Movement

A 21 passenger lift specification is a practical solution for moving passengers between the Car Park and Plaza
levels that also provides access for persons with disabilities as well as emergency stretcher access.

2.3 Theatre
Back of house access includes movement of staff and materials to upper decks within the fly tower. The need to
provide non-discriminatory access to enable the full participation of people with disabilities, including employment
opportunities is to be considered in this provision.

Front of house passenger lift provisions will be determined by the availability of stair access, the number of
theatre lobby levels that need to be serviced by passenger lifts, and the population allocated to each level.

2.3.1 Goods Movement

A 21 passenger lift specification is a practical solution for moving passengers and smaller goods within back of
house areas that also provides access for persons with disabilities as well as emergency stretcher access. If
larger goods moving capability is required then the options for larger goods lifts as detailed in section 7 of this
report may be considered. A smaller lift may be considered for restricted access to the fly bridge.

2.3.2 Passenger Movement

A 21 passenger lift specification is a practical solution for moving passengers within the theatre that also provides
access for persons with disabilities as well as emergency stretcher access.

3.0 COST IMPLICATIONS
The proposed lift designs are based on utilising the latest Machine Room Less (MRL) technology as this provides
numerous advantages to the long term VT needs of the Cairns Entertainment Precinct, i.e.

- Savings in procurement costs as equipment can be provided from the major lift companies most cost
effective ranges.

- Savings in building costs as the lifts do not require a lift machine room.

- Savings in operational costs as MRL lifts employ efficient gearless machines with VVVF AC drives to reduce
power consumption.

-  Savings in operational costs as MRL lifts cost less to maintain over their operational life than hydraulic or
geared overhead traction lifts.

- Increased user satisfaction as MRL lifts provide a reliable VT solution that is well suited to the peak traffic
conditions that are experienced in this type of project.

Consideration of goods movement requirements for the Museum will impact on the cost of procurement for the
Museum Goods lift i.e. if a lift is required to transport items as large as a motor vehicle these is a significant cost
impact for a suitable lift.
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4.0 ASSOCIATED RISK
Separation of the vertical transportation provisions for the Plaza /Car Park access from the Museum and Theatre
facilities allows for these areas to be secured whist the Plaza and Car Park are still accessible. This also allow for
the vertical transportation equipment for the Museum and Theatre facilities to be isolated from salt laden air and
adverse weather conditions.

Lifts that are provided for the Plaza /Car Park access consider the operational environment as well as the need to
cope with the type of heavy usage that they may experience where they are constantly accessed by the public.

5.0 COMPLIANCE WITH PRELIMINARY CLIENT PROJECT
BRIEF

5.1 Accessible Design
The vertical transportation solution forms a key component in providing non-discriminatory access for persons
with disabilities. During the development of the vertical transportation design solution the following elements will
be included:

- Lift access form car park to provide non-discriminatory access to the Plaza and allow for the Entertainment
Precinct to be a focal point for social activity.

- Lift access for visitor areas within the Museum and Theatre to provide non-discriminatory access to
encourage the whole Cairns community to use these facilities.

- Lift access for back of house facilities within the Museum and Theatre to provide non-discriminatory access
to enable the full participation of people with disabilities, including employment opportunities.

- All lifts will meet the requirements for persons with disabilities as specified in AS1735.12.

5.2 Museum and Theatre Facilities
Provision for the movement of goods, display items and performance items through the Museum and Theatre
facilities will be included through the provision of appropriate goods lift facilities.

5.3 SUSTAINABILITY
AECOM is committed to considering, designing and specifying methods and means to deliver sustainability into
our designs.

For the lift discipline, we have identified a number of areas that we believe will give better energy efficient
solutions i.e.

- All lifts are specified as MRL designs with gearless AC machines and VVVF drives offering the most energy
efficient lift solution available for this application.

- LED lift car lighting will be incorporated in the car interior design.

- Timers will be included for lift car lighting and ventilation.
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6.0 ALLOCATION OF LIFTS

The following options are provided for preliminary design purposes and for allocation of spatial requirements. The
intent is to provide a VT solution that is specific to the requirements of the Cairns Entertainment Precinct and
following further consultation with the CEP team alternative lift solutions may be provided.

6.1 Theatre
Back of House Lift 1
A through car goods lift as per sketch SKL04 or SKL05 would allow access from loading dock as well as back of
house.

Back of House Lift 2 & 3
If these lifts are primarily for access of passengers, single entry passenger lifts as per SKL01 would be suitable for
this application.

Front of House Lift 4 & 5

A pair of single entry passenger lifts as per SKL01 would be suitable for this application. These lifts require a
lockable foyer to prevent access out of operational hours.

Fly Tower Lift 6
 A through entry passenger lifts as per SKL06 should be suitable for this application.

6.2 Plaza

Plaza Lifts 7 & 8
Access for persons with disabilities needs to be addressed at the set down point. Assuming there will be good
stair access from the car park to the lower plaza level, passenger lifts as per SKL01 could serve the car park, set
down and plaza levels.

Lifts could be a glass car type contained in steel and glass tower similar to what is used at bus ways and rail
stations and may work in well as part of the architectural concepts.

If a link bridge is being considered an additional lift may be needed for access for persons with disabilities at the
Convention Centre end of the bridge.

6.3 Museum

Back of House Lift 9
A single entry goods lift as per sketch SKL02, SKL04 or SKL05 would allow access from loading dock. Selection
of lift to be based on the CRC identified need for movement of display items to upper Museum level.

Front of House Lift 10
A single entry passenger lifts as per SKL01 should be suitable for this application.
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7.0 SPATIAL REQUIREMENTS
The following options are provided for preliminary design purposes and for allocation of spatial requirements. The
intent is to provide a VT solution that is specific to the requirements of the Cairns Entertainment Precinct and
following further consultation with the CEP team alternative lift solutions may be provided.

7.1 Passenger Lifts
A 21 passenger lift specification is a practical solution for moving passengers that also provides access for
persons with disabilities as well as emergency stretcher access.

Lift Type: MRL

Load: 21 passengers / 1600 kg Class A

Speed: 1.0 m/sec

Lift Car: 1700 mm wide x 2000 mm deep x 2400 mm high

Lift Doors: 1100 mm wide x 2100 mm high - 2 piece centre opening

Lift Car Interior: removable wall panels or factory glass car

Lift Shaft: 2600 mm wide x 2600 mm deep for single lift front entry

5400 mm wide x 2600 mm deep for a pair of lifts front entry

Lift Pit: 1700 mm

Head Room: 4200 mm

Reference Dwg:  SKL01

7.2 Goods / Back of House Lifts
There are different uses for Goods / Back of House Lifts within the proposed Cairns Entertainment Precinct and
the design will consider the specific requirements for moving large bulky goods and materials.

7.2.1 Vehicle Lift

For the proposed Museum there may be a requirement to move display items as large as a motor vehicle to the
upper levels.  A vehicle access lift can be provided for this application however it should be noted that this lift is
not suited to general passenger movement and a separate passenger lift should be provided for movement of
visitors and staff.

Lift Type: MRL

Load: 4000 kg Class B

Speed: 0.5 m/sec

Lift Car: 3000 mm wide x 6000 mm deep x 2900 mm high

Lift Doors: 2500 mm wide x 2500 mm high - 4 piece centre opening

Lift Car Interior: Factory heavy duty goods interior

Lift Shaft: 4200 mm wide x 6500 mm deep for single entry

4200 mm wide x 6700 mm deep for through entry

Lift Pit: 2200 mm

Head Room: 4500 mm

Reference Dwg:  SKL02 & 3
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7.2.2 Goods Lift

The goods lift is Class C load rated which allows for the movement of concentrated loads with a combined weight
of up to 3000 kg.

Lift Type: MRL

Load: 40 passengers / 3000 kg Class C

Speed: 0.5 m/sec

Lift Car: 2050 mm wide x 2700 mm deep x 2700 mm high

Lift Doors: 1900 mm wide x 2600 mm high - 4 piece centre opening

Lift Car Interior: Factory heavy duty goods interior

Lift Shaft: 3300 mm wide x 3300 mm deep for single entry

3300 mm wide x 3400 mm deep for through entry

Lift Pit: 1800 mm

Head Room: 4600 mm

Reference Dwg:  SKL04

7.2.3 Small Goods Lift

The small goods lift is Class A load rated which allows for the movement of any single item up to 500 kg and a
combined and evenly distributed load of up to 2000 kg.

Lift Type: MRL

Load: 26 passengers / 2000 kg Class A

Speed: 1.0 m/sec

Lift Car: 1500 mm wide x 2600 mm deep x 2700 mm high

Lift Doors: 1300 mm wide x 2200 mm high - 2 piece side opening

Lift Car Interior: Factory heavy duty goods interior

Lift Shaft: 2400 mm wide x 3200 mm deep for single entry

2400 mm wide x 3290 mm deep for through entry

Lift Pit: 1800 mm

Head Room: 4500 mm

Reference Dwg:  SKL05
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7.2.4 Fly Tower Lift

This small lift is Class A load rated allows for the movement of any single item up to 250 kg and a combined and
evenly distributed load of up to 1000 kg.

Lift Type: MRL

Load: 13 passengers / 1000 kg Class A

Speed: 1.0 m/sec

Lift Car: 1100 mm wide x 2100 mm deep x 2300 mm high

Lift Doors: 1300 mm wide x 2200 mm high - 2 piece centre opening

Lift Car Interior: Factory heavy duty goods interior

Lift Shaft: 2000 mm wide x 2500 mm deep for single entry

2000 mm wide x 2714 mm deep for through entry

Lift Pit: 1400 mm

Head Room: 3900 mm

Reference Dwg:  SKL06

7.3 List of Drawings
The following drawings form part of this report:

Drawing Number Drawing Title

SKL01 Passenger Lifts

SKL02 Goods / Back of House Lifts Sheet 1

SKL03 Goods / Back of House Lifts Sheet 2

SKL04 Goods Lifts Typical Layout and Sections

SKL05 Small Goods Lifts Typical Layout and Sections

SKL06 Fly Tower Lift Typical Layout and Sections
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