
 

Dwelling with 

visual and acoustic 

privacy 

   
Dr Jack Barton  
February 2012            



Dwelling with visual and acoustic privacy 

 

 

Shelter NSW  i 

Dwelling with visual and acoustic privacy By Dr Jack Barton Jack Barton Digital Design  PO box 74, Surry Hills NSW 2010  www.jbdd.com.au Shelter Brief # 50 ISSN 1448-7950  First published February 2012 © Shelter NSW Incorporated and Jack Barton 2012 Shelter NSW  377 Sussex Street, Sydney NSW 2000  www.shelternsw.org.au This paper may be reproduced in part or whole by nonprofit organizations and individuals for educational purposes, so long as Shelter NSW is acknowledged. Any opinions expressed in this paper are those of the author and do not necessarily reflect the views of Shelter NSW.   



Dwelling with visual and acoustic privacy 

 

 

Shelter NSW  ii 

Contents 1. Background ................................................................................................................................................. 1 2. Scope and Methodology ......................................................................................................................... 2 2.1. Scope .................................................................................................................................................. 2 2.2. Methodology ................................................................................................................................... 2 3. Regulatory Framework .......................................................................................................................... 3 3.1. National Construction Codes and Standards ..................................................................... 5 3.2. State Environmental Planning Policies ................................................................................ 5 3.2.1. State Environmental Planning Policy (Infrastructure) 2007 ............................ 6 3.2.2. State Environmental Planning Policy (Housing for Seniors or People with a Disability) 2004 ........................................................................................................................... 6 3.2.3. State Environmental Planning Policy 65 – Design Quality of Residential Flat Development ...................................................................................................................................... 7 3.2.4. The Residential Flat Design Code .................................................................................. 7 3.3. Local Government ......................................................................................................................... 8 3.3.1. Local Environmental Plans .............................................................................................. 9 3.3.2. Development Control Plans ............................................................................................. 9 3.3.3. Noise Reports ........................................................................................................................ 9 3.4. Strata Title .................................................................................................................................... 10 3.5. Other Guidelines ......................................................................................................................... 11 3.5.1. Association of Australian Acoustical Consultants ............................................... 11 3.5.2. The Australian Acoustical Society .............................................................................. 12 3.5.3. Noise Guide for Local Government ............................................................................ 12 3.5.4. The Australian Model Code for Residential Development ............................... 12 3.5.5. Your Home Design Guide ............................................................................................... 12 3.5.6. CitySounds2 - Acoustic Design Resource ................................................................ 12 



Dwelling with visual and acoustic privacy 

 

 

Shelter NSW  iii 

4. Design implementation for visual and acoustic privacy ........................................................ 13 4.1. Site Layout .................................................................................................................................... 13 4.1.1. Building Separation ......................................................................................................... 15 4.1.2. Setbacks ................................................................................................................................ 16 4.2. Dwelling construction .............................................................................................................. 16 4.2.1. Walls ....................................................................................................................................... 17 4.2.2. Windows ............................................................................................................................... 18 4.2.3. Flooring ................................................................................................................................. 19 4.2.4. Services ................................................................................................................................. 19 4.3. Visual Privacy .............................................................................................................................. 20 4.3.1. Windows ............................................................................................................................... 21 4.3.2. Screening .............................................................................................................................. 22 4.3.3. Fences and Walls ............................................................................................................... 22 4.3.4. Changes in Level ................................................................................................................ 23 4.3.5. Balconies .............................................................................................................................. 23 4.3.6. Trafficable Rooftops ........................................................................................................ 24 4.3.7. Vegetation ............................................................................................................................ 24 4.3.8. Lighting ................................................................................................................................. 26 5. Informant Interviews ........................................................................................................................... 26 5.1. Nicholas Loder ............................................................................................................................ 27 5.2. Noni De Carvalho ....................................................................................................................... 29 5.3. Derek Bebbington ...................................................................................................................... 30 5.4. Nicholas Tselios .......................................................................................................................... 30 5.5. Marjorie Ferguson ..................................................................................................................... 32 6. Conclusion ................................................................................................................................................ 33 



Dwelling with visual and acoustic privacy 

 

 

Shelter NSW  iv 

7. References ................................................................................................................................................ 34 8. Appendices ............................................................................................................................................... 36 8.1. APPENDIX I: List of Sydney Metropolitan Councils ..................................................... 36 8.2. APPENDIX II: Relevant Australian and International Standards ........................... 37 9. Endnotes .................................................................................................................................................... 38  
List of Figures Figure 1: Regulatory framework surrounding multi-unit residential development in NSW. ......................................................................................................................................................... 4 Figure 2: Acoustic separation between buildings (Source: The Council of the Shire of Hornsby) ............................................................................................................................................... 17  
List of Tables Table 1: Minimum separation by height (Source: PlanningNSW 2002) ............................... 15 Table 2: List of personnel interviewed ............................................................................................... 26 



Dwelling with visual and acoustic privacy 

 

 

Shelter NSW  1 

1. Background 

Increasingly dense urban environments are not only a response to accommodate a growing city, but arguably the result of best-practice strategies to create more efficient and sustainable cities. With this, however, comes the onus to deliver high-quality environments that are conducive to forming healthy, sustainable communities (NSW Department of Planning 2010). Facilitating visual and acoustic privacy at acceptable levels, whilst maintaining general amenity for the community, is an important consideration in the creation of high quality environments. Acoustic and visual privacy is inextricably related to planning, design and construction of spaces for human habitation. Well-made spaces accommodate degrees of interaction between an individual and their community. Poorly performing spaces display evidence of nuisance and annoyance that not only impact on individuals’ psychological well-being (UNEP 2003), but often incur costs from legal action and physical interventions to mitigate the problem (Hunter, Nixon et al. 2005). In extreme cases noise can cause permanent hearing damage, however, everyday noises can have a cumulative effect that can affect the well-being of an entire community (Berglund and Lindvall 1995; World Heath Organisation 1999; Nova Science News 2009).  Measures taken to minimise the impact of noise and privacy intrusion must span from the early site-layout and design phase and continue throughout the lifespan of the development. Attention to detail at an early phase can dramatically reduce disturbances between community members and issues arising from inadequate privacy. Consequently, measures can be taken to identify problem areas and provide functional requirements to meet a quantifiable set of criteria. Once these measures become statutory rules, they set a foundation for sustainable higher density communities to form. There is a strong spatial component to visual and acoustic privacy; many new developments cluster around transport nodes, and need to accommodate the proximity to external noise sources such as road, rail and aircraft noise. Internally, vertical impact noise is a significant cause of noise problems. This sound is not airborne, but structurally transmitted through vibration. Also, with increased densities, intervisibility increases between balconies, trafficable rooftops and private ground-level courtyards. This leads to potential invasions of visual privacy. These effects diminish with distance, and are exacerbated with proximity- a symptom of dwelling in greater densities. As such, many of the codes specify minimum distances (setbacks, building separation), trigger points (traffic flows, decibel (dB) levels) or general rules of thumb. When abrupt proximity is unavoidable (as with party walls), measures are prescribed to mitigate affects such as detailed construction techniques to 
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fill air gaps, offset joints, inlay acoustic wool, provide proprietary acoustic systems and layout techniques such as providing wardrobe space as buffers between neighbouring bedrooms, and organising spaces according to a hierarchy of noise tolerance. 
2. Scope and Methodology 

This paper focuses on issues surrounding visual and acoustic privacy in multi-unit residential developments with particular reference to the Sydney metropolitan region. 
2.1. Scope Relevant parts of the regulatory framework that deal with visual and acoustic privacy issues are addressed, ranging from international standards to local and residential-level controls. A literature review was conducted and a selected group of professionals with immediate and direct knowledge of these issues have also been interviewed in a semi-structured manner. The information contained in this report should not be substituted for original legislation or specific expert advice. This report focuses on technical and legislative issues rather than social, community management or operational aspects surrounding the impacts of noise, nuisance or annoyance in an urban environment. 
2.2. Methodology The first section of this report presents a review of the relevant policies and instruments that: 

o impact upon multi-unit residential development in the Sydney metropolitan region, 
o the components of these that directly address visual and acoustic privacy, and 
o how these rules interact. These policies are then compared thematically in a section on design implementation. Finally, it reports on a series of semi-structured interviews that were conducted with professionals from the following groups: 
o local government (Willoughby City Council, Canada Bay Council) 
o public housing (NSW Land and Housing Corporation) 
o residential unit developers (City West Housing) 
o the Association of Australian Acoustic Consultants (AAAC) The interviews set out to: 
o Discuss issues of visual and acoustic privacy in the interviewee’s experience, 
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o gauge how well the present controls work, and 
o provide suggestions for improvement or change. The report concludes by providing a picture of how well the current guidelines are performing, to reveal any correlations or conflicts that exist and suggest potential areas for further consideration. 

3. Regulatory Framework 

This section highlights the regulations that deal with issues surrounding visual and acoustic privacy specifically in residential multi-unit developments. These span a range of detail from broad urban planning issues to minimum specifications for construction to achieve acceptable outcomes. Figure 1 illustrates the framework from national level down to that of the individual. The government policies and instruments that regulate multi-unit developments in Sydney encompass: 
o National Construction Code (NCC) and Building Code of Australia (BCA) 
o International Standards and Australian Standards (See Appendix II) 
o State Environmental Planning Instruments (EPIs), State Environmental Planning Policies (SEPPs) 
o Local government instruments such as Local Environment Plans (LEPs) and Development Control Plans (DCPs) 
o By-laws implemented at the Strata-level by owners’ corporations 
o Other consent authorities, professional associations and guidelines Each level is accountable to and subject to law and rules imposed from those above. Mechanisms are in place to register compliance, facilitate stakeholder review and deal with non-compliance. 
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Figure 1: Regulatory framework surrounding multi-unit residential development in NSW.  
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3.1. National Construction Codes and Standards The Building Code of Australia (BCA) is a subset of the broader National Construction Code (NCC). The goal of the BCA is to “enable the achievement of nationally consistent, minimum necessary standards of relevant, health, safety (including structural safety and safety from fire), amenity and sustainability objectives efficiently”. The BCA provides technical specifications for the design and construction of all buildings in the Australian States and Territories. Subsequent approval by consent authorities largely depends on a building’s compliance with the minimum standards as set out in the BCA (Australian Building Codes Board 2004). 
Sound transmission and sound insulation in buildings is covered in Part F5 of the BCA (Australian Building Codes Board 2004). This part aims to “to safeguard occupants from illness or loss of amenity as a result of undue sound being transmitted” either by airborne sound or impact sound. The safeguards set out detail scientific measurement methods and clearly define performance requirements for floors, walls and services in a building. Indicative details and construction techniques accommodate standard materials, including: 

o cavity brickwork, 
o single leaf brickwork, 
o concrete blockwork (including autoclaved aerated concrete), 
o timber framed walling, and 
o steel stud walling Other materials can be accommodated by minimum performance requirements for airborne sound reduction index (Rw) and sound impact levels for separating elements. Particular attention needs to be given to sealing air gaps in acoustic walls. As sound is transmitted through the air, small openings can compromise the effectiveness of the barrier. Consequently, ventilation has also to be designed to accommodate acoustic measures (NSW Department of Environment 2010). State and local documents reference the BCA to ensure compliance with minimum standards. These directions also require compliance with international and Australian Standards (See appendix ii). The BCA has a number of mechanisms for consultation and feedback from stakeholders. 1 

3.2. State Environmental Planning Policies Planning and development is carried out under the Environmental Planning and 
Assessment Act 1979 (NSW) and Environmental Planning and Assessment Regulation 
2000. Environmental Planning Instruments (EPIs) are gazetted documents that regulate land use and development. A State Environmental Planning Policy (SEPP) is an EPI to address issues of significance to the state. 
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In preparing and assessing a development application the SEPP can take precedence over, or can be applied in conjunction with, the requirements of a Local Environment 
Plan (LEP) or a Development Control Plan (DCP) at local government level (Little 2001). There are several SEPPs that deal with issues of visual and acoustic privacy in multi-unit developments. As such, these policies affect local governments and consent authorities in NSW. Compliance with these is mandatory; however the local DCPs may reference them or impose tighter requirements. Three SEPPs that touch on issues of visual and acoustic privacy are outlined in this section. 
3.2.1. State Environmental Planning Policy (Infrastructure) 2007 This policy sets quantitative thresholds to gauge the impact of rail noise or vibration on non-rail development. This policy must be consulted if a development is proposed adjacent to a railway or road corridor with an annual average daily traffic volume of more than 40,000 vehicles. In order for residential development to be approved by a consent authority, the following Equivalent Continuous Level (LAeq) is not to be exceeded within the development: …in any bedroom in the building—35 dB(A) at any time between 10.00 pm and 7.00 am, anywhere else in the building (other than a garage, kitchen, bathroom or hallway)—40 dB(A) at any time (NSW Department of Planning 2008). Compliance with these conditions requires preliminary design considerations to feasibly reduce noise to these levels, and a report from a certified acoustic consultant is as evidence of this. After construction, acoustic testing is required to be carried out to verify sound levels in the building are acceptable. Compared to other documents, these target levels are quite stringent. (See section 4.2.1.) 
3.2.2. State Environmental Planning Policy (Housing for Seniors or People with a 

Disability) 2004 This SEPP is not as scientifically prescriptive as that described in 3.2.1. It presents general and ‘appropriate’ considerations for the design and construction of housing for seniors or people with a disability: The proposed development should consider the visual and acoustic privacy of neighbours in the vicinity and residents by appropriate site planning, the location and design of windows and balconies, the use of screening devices and landscaping, and ensuring acceptable noise levels in bedrooms of new dwellings by locating them away from driveways, parking areas and paths (NSW Government 2011a). This SEPP references ‘acceptable noise levels’ as those that comply with AS/NZS 2107–2000 and AS 3671—1989 (NSW Government 2011a). This qualitative approach follows that of SEPP65. 
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3.2.3. State Environmental Planning Policy 65 – Design Quality of Residential Flat 
Development 

State Environmental Planning Policy 65 – Design Quality of Residential Flat Development 
(SEPP 65) was introduced in 2002 to address concerns that residential apartment buildings in NSW were showing evidence of poor design in outcomes around context sensitivity, amenity, aesthetic, environmental and social issues. SEPP65 instigated a requirement that a registered architect be responsible for designing all residential apartment buildings over 3 storeys. The design outcomes were to be in line with a set of principles that define important aspects of the built environment and set a base for evaluating the ‘good design’ of a building. The principles are: 

o Principle 1: Context 
o Principle 2: Scale 
o Principle 3: Built form 
o Principle 4: Density 
o Principle 5: Resource, energy and water efficiency 
o Principle 6: Landscape 
o Principle 7: Amenity 
o Principle 8: Safety and security 
o Principle 9: Social dimensions and housing affordability 
o Principle 10: Aesthetics Visual and acoustic privacy considerations are inherently integrated with most of these principles. The element that addresses visual and acoustic privacy specifically is Principle 7: Good design provides amenity through the physical, spatial and environmental quality of a development. Optimising amenity requires appropriate room dimensions and shapes, access to sunlight, natural ventilation, visual and acoustic privacy, storage, indoor and outdoor space, efficient layouts and service areas, outlook and ease of access for all age groups and degrees of mobility (NSW Department of Planning and Infrastructure 2011). As a gazetted EPI, the rules laid out in SEPP65 have legal effect. A residential flat development must comply with these principles and local governments and other approval authorities certify that a development meets these goals. As these issues are highly spatial, context sensitive and rely on graphic interpretation, The Residential Flat 

Design Code has been released to accompany SEPP65. 
3.2.4. The Residential Flat Design Code The Residential Flat Design Code (RFDC) provides tools for improving the design of residential flat buildings and gives guidance on how the design quality principles provided under SEPP 65 can be applied to new developments (PlanningNSW 2002). 
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This code is also accompanied by a pattern book (NSW Government Architect 2001) that presents case studies and typical designs to set a benchmark for development. The RFDC contains general information about how development proposals can achieve the 10 design quality principles identified in SEPP65. The next section outlines the parts aimed at visual and acoustic privacy in developments. 
Acoustic Privacy Acoustic privacy is referred to as a component of ‘building amenity’ and has the following definition: Acoustic privacy is a measure of sound insulation between apartments and between external and internal spaces. Designing for acoustic privacy relates to the location and separation of buildings within a development and the arrangement of apartments and internal spaces within apartments (NSW Department of Planning and Infrastructure 2011 p83). 
Visual privacy Visual privacy is referred to as a ‘site amenity’ and has the following definition: Visual privacy measures protects residents’ ability to carry out private functions within all rooms and private open spaces without compromising views, outlook, ventilation and solar access or the functioning of internal and external spaces… (NSW Department of Planning and Infrastructure 2011 p58). There is an understanding in the RFDC that providing ‘reasonable levels of visual privacy’ involves a balance with other, sometimes conflicting, considerations. There is a challenge for the architect to ‘maximise outlook and views’ whilst not ‘compromising visual privacy’. Also, the RFDC recognises ‘degrees of privacy’ being influenced by what activities might be occurring in a space, at what time (and frequency), what the occupants’ expectations are and if they have any means to ‘control overlooking with screening devices’. The guidelines are practically flexible and adaptable. There are some quantitative measures and external documents referenced (NSW Department of Planning and Infrastructure 2011; Property Council of Australia 2011). The considerations set out in SEPP65 are referenced throughout the development control plans of the respective Local Governments. 
3.3. Local Government There are 38 Local Government Areas (LGA) covering the Sydney metropolitan region (see Appendix I). One responsibility of local government is to act as a Principal 
Certifying Authority (PCA). Private building certifiers or other authorities can also perform this role (McGufficke 2010). A certifier must ensure a building is constructed in compliance with the relevant codes. Each local government can make their own 
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additional controls through the local instruments. Once a building has complied and is finished, an occupation certificate is granted. 
3.3.1. Local Environmental Plans A Local Environmental Plan (LEP) is an EPI, where the local council is the planning authority. This is distinct from a SEPP where the state government is the authority (See Figure 1). Through zoning and development controls, they allow councils to define the ways in which land is used. Broadly, areas of similar use are clustered together to form industrial, residential or commercial zones areas. Clustering areas of similar use helps minimise land use conflicts; including noise intrusion. There is currently an initiative to standardise each council’s LEP. 2 
3.3.2. Development Control Plans 

Development Control Plans (DCPs), prepared in accordance with the Environmental 
Planning and Assessment Act 1979 (NSW), are used to help achieve the objectives of the LEP by providing specific, comprehensive requirements for types of development and locations. DCPs can go beyond the parameters set out in preceding regulations. The LGA may develop a DCP without the constraints from higher levels of government and may more immediately accommodate community interests and site-specific issues. Unlike the LEP, the DCP is not legally binding.3 Each LGA has been free to develop different DCPs specific to different areas. Consequently, there is a multitude of DCPs across the state. There is a general recognition at the state and local levels that the system would benefit from rationalising these DCPs and there have been several initiatives to harmonise them. Whilst designed to be flexible and site-specific, there are considerable differences between DCPs in different LGAs. Section 4 of this report sets out the different design codes and compares some of the finer details regarding visual and acoustic privacy. 
3.3.3. Noise Reports Local Government Authorities can request the inclusion of a noise report as part of a development application. This report needs to be carried out by a registered acoustic consultant. The report typically presents: 

o an analysis of what acoustic impacts the site is subject to, 
o initiatives the development will need to incorporate to provide an adequate acoustic environment in the habitable areas, and 
o on-site testing (required post-construction) to verify the building is performing acceptably. 



Dwelling with visual and acoustic privacy 

 

 

Shelter NSW  10 

The requirements from council vary, some are quite specific with their requirements for an acoustic report (Holroyd, Hornsby), some have site-specific requirements, and others simply reference the requirements in the BCA and Australian Standards. 
3.4. Strata Title Strata Title facilitates the subdivision of a building (on a lot) into separate apartments (strata lots), so that each tenancy has a respective owner, and common areas of the building are shared by the owners’ corporation (the ‘body corporate’ of individual owners) (NSW Government 2011b). Tenancies can be clustered together, distributed across a site, and vertically stacked and connected by shared common spaces such as corridors, parking lots, lifts and service cores. This gives rise to potential intrusion of the visual and acoustic privacy of residents. Once a consent authority has approved a development there is a defects liability period where faulty or inadequate construction must be rectified by the developer to meet the previously discussed codes. From there on, the management of the building is the responsibility of the owners’ corporation. Owners may choose to participate as part of the owners’ corporation. This entity has the power to create by-laws for the building (Easthope and Judd 2010). The Strata Schemes Management Act contains a clause to address noise issues: An owner or occupier of a lot must not create any noise on a lot or the common property likely to interfere with the peaceful enjoyment of the owner or occupier of another lot or of any person lawfully using common property (Strata Schemes Management Act 1996 (NSW) Schedule 2, by-law 1). The structure (floor, bounding walls, roof) of a strata building is common property maintained by the owners’ corporation, and anything within the airspace defined by the structure is the property of that lot’s owner. Therefore, although structural floors are common property, floor coverings are the responsibility of the lot owner- this also opens the owner up to being the subject of potential legal action. Some strata schemes have by-laws requiring floors to be treated or covered to prevent noise being heard in other lots, some require the owner to seek approval for alterations, and some ban hard floors altogether (Easthope, 2012). In the advent of the breach of a by-law, the owners’ corporation can issue a Noise Abatement Direction (NSW Department of Environment 2010), impose fines or a party can seek mediation through the Consumer, Trader and Tenancy Tribunal (CTTT) (Fair Trading 2011). Strata title law, in parallel with Common law, tends to address issues of noise by prosecuting offenders, and offering mediation on problems (Law Reform Commission 1991). As the system is not precedent based and disputes are dealt with on a case-by-case basis, outcomes are inconsistent (Oliveira-Ben 2010). Some solutions directed the tenants to use rugs, and not rebuild the floor, others specified that no hard-soled shoes be worn on living areas between the hours of 6pm and 6am and the all furniture located on timber/hard floors 
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be fitted with thick felt pads or other similar alternative material (CTTT 2009; CTTT 2010; Oliveira-Ben 2010). Other elements impacting visual and acoustic privacy in Strata developments are social and behavioural aspects, notably an increasing preference for families and children to live in apartments (Sarkissian, Walton et al. 2004; Evans 2006; Sherry 2008). This is an inevitable result of denser communities, and adds weight to the provision of adequate noise attenuation measures (James 2007; Easthope and Judd 2010). The right to quiet enjoyment of land comes from both from the tort of private nuisance and property case law. The right to quiet enjoyment is protected far better in relation to rentals rather than homeowners, whose general rights are not enshrined in legislation. The Residential Tenancies Act 2010 (NSW) states at section 50: 
50 Tenant’s right to quiet enjoyment (1) A tenant is entitled to quiet enjoyment of the residential premises without interruption by the landlord or any person claiming by, through or under the landlord or having superior title (such as a head landlord) to that of the landlord. (2) A landlord or landlord’s agent must not interfere with, or cause or permit any interference with, the reasonable peace, comfort or privacy of the tenant in using the residential premises. (3) A landlord or landlord’s agent must take all reasonable steps to ensure that the landlord’s other neighbouring tenants do not interfere with the reasonable peace, comfort or privacy of the tenant in using the residential premises. (4) This section is a term of every residential tenancy agreement. (Residential Tenancies Act 2010 (NSW), s.50)  This is a clear right with punishment for breach, whereas homeowners have to sue for damages under the tort of nuisance or go to the tribunal to have mediation or arbitration (Johnston 2003; Oliveira-Ben 2010; Murray 2012). 

3.5. Other Guidelines 

3.5.1. Association of Australian Acoustical Consultants The Association of Australian Acoustic Consultants (AAAC) is an accreditation authority for acoustic consultants and provides general guidelines and advice to the industry. The Acoustic star rating (Tselios and Greer 2010) is an initiative to rate buildings by acoustic performance much the same way they are rated for sustainable measures. 4 
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In the Rockdale City Council DCP, all “residential developments except dwelling houses are to be insulated and to have an Impact Isolation between floors to achieve an Acoustical Star Rating of 5 in accordance with the standards set by the AAAC”.  http://www.aaac.org.au/au/aaac/ (last accessed 10/2/12) 
3.5.2. The Australian Acoustical Society The Australian Acoustical Society (AAS) is a professional body encompassing all aspects of acoustics. Similar to the AAAC, the AAS are an accreditation authority for acoustic consultants. http://www.acoustics.asn.au/ (last accessed 10/2/12) 
3.5.3. Noise Guide for Local Government The Noise Guide for Local Government is an extensive document covering all aspects of noise in the environment, from rural to industrial. There are sections on acoustic privacy, particularly concerning strata development (NSW Department of Environment 2010) 
3.5.4. The Australian Model Code for Residential Development The Australian Model Code for Residential Development (AMCORD) was published in 1995. Some local councils still reference this document in current DCPs.5 It was a precursor to the Residential Flat Design Code, produced to “assist practitioners to advance the planning, design, assessment and implementation of low-rise housing”.  
3.5.5. Your Home Design Guide The Your Home Design Guide is a national government Department of Climate Change and Energy Efficiency initiative designed in collaboration with design and construction industries. It covers many aspects of home design. Its technical manual has a chapter outlining acoustic issues and interprets building codes and guidelines.  http://www.yourhome.gov.au/technical/fs27.html (last accessed 10/2/12) 
3.5.6. CitySounds2 - Acoustic Design Resource The Citysounds2 project was a collaboration between RMIT’s Spatial Information Architecture Laboratory (SIAL) and the City of Melbourne. The Acoustic Design Resource (ADR) is a tool that demonstrates the effects of acoustic measures in an interactive environment. The tool is designed specifically for the Melbourne context. A user can gain an experiential feeling for what the effects of different sound reduction measures are, and are presented with the relevant technical data and information.  http://sound.sial.rmit.edu.au/ADR/ (last accessed 10/2/12) 
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4. Design implementation for visual and acoustic privacy 

During the design and construction phase, a building is subject to many regulations and considerations to provide acceptable levels of privacy and amenity. Generally, the state government has established broad controls for the local governments to augment if required and implement. The BCA provides detailed specifications that must be met and signed off by the certifier. This section presents an outline of design elements and the corresponding rules and regulations aimed at setting standards for acoustic and visual privacy. SEPP65 and the RFDC highlight the following considerations, and each DCP tends to echo these guidelines, including: 
o site layout to minimise noise to sensitive areas, 
o building separation, 
o implementing setbacks, 
o balconies to screen other balconies and any ground level private open space, 
o separating communal open space, common areas and access routes through the development from the windows of rooms, particularly habitable rooms, 
o changing the level between ground floor apartments with their associated private open space, and the public domain or communal open space, 
o offsetting windows of apartments in new development and adjacent development windows, 
o recessing balconies and/or providing vertical fins between adjacent balconies, 
o solid or semi-solid balustrades to balconies, 
o louvers or screen panels to windows and/or balconies, 
o fencing (see Fences and Walls), 
o vegetation as a screen between spaces, 
o incorporating planter boxes into walls or balustrades to increase the visual separation between areas, 
o utilise pergolas or shading devises to limit overlooking of lower apartments or private open space. (PlanningNSW 2002) Information contained in the different councils’ DCPs (Appendix I) has been collated from online sources and the respective councils have simply been referenced in brackets for convenience throughout the next section. 

4.1. Site Layout Prudent layout of buildings on a site is an efficient and effective way of minimising the impact of external noises on a development. The further the distance from a noise source, the less noise is perceivable. Where distance is not achievable, physical 



Dwelling with visual and acoustic privacy 

 

 

Shelter NSW  14 

interventions can be implemented and noise sensitive areas can be buffered by noise tolerant non-habitable spaces. On-site sources of noise such as driveways, access paths, recreational areas and machinery rooms need to be organised so as not to impact adversely on habitable spaces. Some Local Government Authorities also note the risk that these on-site noise sources may impact existing adjoining tenancies, and recommend appropriate measures, like encasing the source in a sound proof structure (e.g. Holroyd, Hurstville, Leichhardt). In mixed-use developments, buildings can conglomerate different, sometimes conflicting uses. For instance, restaurants servicing a commercial podium might operate into the night creating extra car movements, mechanical noise and general activity, both indoor and outdoor. The need for specific building services causes further airborne and structurally transmitted noise (Ashfield, Fairfield, Holroyd, Willoughby). Excessive road noise can be managed by using ‘noise shadows’ where outdoor areas are buffered by the mass of the building. For instance, normal traffic conditions on Liverpool road (Ashfield) created levels of 80 dbA with acoustic spikes, typically from trucks, at levels that would cause sleep disturbance for a case study site. A flat building had the majority of apartments successfully sheltered using the acoustic shadow principle, however the noise levels experienced in four apartments facing Liverpool road, up to level 4, had noise levels that were ‘not able to be endured’. Consequently the balconies needed to be acoustically sealed with glazing and mechanically ventilated. It was noted that this outcome was a result of a post-construction solution recommended by an acoustic report, and did not represent ‘good town planning practice’ (Ashfield). There is a conflict between noise reduction and ventilation requirements- these should preferably be satisfied by provision of a natural ventilation system but a special acoustic design and an energy efficient mechanical system may be considered (Sydney). Development near road rail corridors is outlined in section 3.2.1 of this report. Ku-ring-gai exceeds this guide by setting a ‘trigger’ distance of 60m of a railway line and requiring subject residential flats be designed in accordance with the Interim 
Guidelines – Consideration of Rail Noise and the Planning Process (Department of Environment and Climate Change NSW 2007). Aircraft noise exposure under flight paths affects some Sydney LGAs considerably. Rockdale City Council requires new dwellings on land within an Australian Noise 
Exposure Forecast (ANEF) contour of 20 or higher be designed and constructed in accordance with AS2021-Acoustics & Aircraft Noise Intrusion ñ Building, Siting and 
Construction (Standards Australia, 2000). Both Canada Bay and Marrickville councils note that the introduction of acoustic measures to reduce aircraft noise must not detract from the streetscape value of individual buildings. 
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4.1.1. Building Separation Building separation helps reduce the potential for intrusion of visual and acoustic amenity. The RFDC specifies minimum distances between habitable and non-habitable spaces in neighbouring buildings. These separations increase in proportion to the buildings height (Table 1). 
Table 1: Minimum separation by height (Source: PlanningNSW 2002) 

Height Separation

Up to 4 storeys 
/ 12 metres 

12m for habitable rooms/balconies

9m for habitable/balconies and non-habitable 

6m for non-habitable rooms

5 to 8 storeys 
/ 25 metres 

18m for habitable rooms/balconies

13m for habitable rooms/balconies and non-habitable  

9m for non-habitable rooms

9 storeys and above 
/ over 25 metres 

24m for habitable rooms/balconies

18m for habitable rooms/balconies and non-habitable  

12m for non-habitable rooms.

Allow zero building separation in appropriate contexts, such as in urban areas between street 
wall building types (party walls).  DCPs generally reference these guidelines, however some variations exist. Burwood Council requires a general 9m between habitable areas; Lane Cove Council requires a minimum of 3m separation between buildings within the development site where non-habitable rooms/blank walls face other non-habitable rooms/ blank walls. Auburn Council specifies buildings to form large external courtyards with a minimum distance of 10 to 12m between opposite windows of habitable rooms. The City of Parramatta requires residential flat buildings to have a minimum separation between habitable rooms/balconies of 12m. For loft dwellings facing rear lanes, the minimum separation between habitable rooms/ balconies is 8m. The minimum separation between habitable rooms/balconies is 12m up to and including the third storey and 18m above the third storey. Randwick Council requires that where there is a horizontal separation of less than 10m between windows, they should offset, angled or screened to reduce potential privacy impacts. North Sydney Council simply requires adequate separation between habitable rooms, balconies and non-habitable rooms, consistent with Table 1. 
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4.1.2. Setbacks Setbacks are a ubiquitous planning instrument used to control the character of open spaces. They are also frequently prescribed as measures to reduce perceived noise between developments specifying distance or creating the opportunity to create spaces for physical noise and visual privacy controls (Ashfield). Once again, there are many variations between different LGAs, responding to differing site-specific conditions and existing streetscape character. Holroyd City Council requires that ground floor bedrooms are to be setback a minimum of 10m from the acoustic barrier; second storey bedrooms are to be setback a minimum of 14m from an acoustic barrier. Rockdale City Council requires the setback of any proposed residential building from the boundary of any adjoining industrial premises is to be a minimum of 5m or single aspect apartments facing and within 10m of industrial/ warehouse uses are to be avoided. Bedroom windows are to be at least 3m from shared streets, driveways and parking areas of other dwellings. Willoughby City Council specifies that openings of adjacent dwellings should be separated by a distance of at least 3m. Bedroom windows in Kogarah and Burwood councils are to be at least 3m from shared streets, driveways, service and parking areas of other dwellings and set back walls containing windows to habitable rooms a minimum of 5m from the side or rear boundary. 
4.2. Dwelling construction The RFDC suggests arranging apartments to minimise noise transition by: 

o locating busy, noisy areas next to each other and quieter areas next to other quiet areas, for example, living rooms with living rooms, bedrooms with bedrooms, 
o using storage or circulation zones within an apartment to buffer noise from adjacent apartments, mechanical services or corridors and lobby areas, 
o minimising the amount of party (shared) walls with other apartments, 
o designing internal apartment layout to separate noisier spaces from quieter spaces by grouping uses within an apartment-bedrooms with bedrooms and service areas like kitchen, bathroom, laundry together, 
o Resolving conflicts between noise, outlook and views by using design measures including: - double-glazing, - operable screened balconies, - continuous walls to ground level courtyards where they do not conflict with streetscape or other amenity requirements, and 
o reducing noise transmission from common corridors or outside the building by providing seals at entry doors (PlanningNSW 2002) 
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Internal layout of spaces employs similar techniques to the broader site layout, in that noise tolerant areas can be clustered to cushion more private areas. These techniques are generally recommended across the DCPs, while the BCA sets out strict rules for providing acceptable standard of sound attenuation. 
4.2.1. Walls BCA sections P2.4.6 and F5.5 specify the requirements for the sound insulation rating of walls. It requires that walls separating dwellings must provide insulation against the transmission of airborne sound and those separating non-habitable from habitable rooms must provide insulation against impact generated sound. Compliance with these guidelines is verified when the wall can be measured to have a “weighted standardised level (Rw) difference with spectrum adaptation term (DnT,w + Ctr) not less than 45 when determined under AS/NZS 1276.1 or ISO 717.1”. This is lower for adjoining non-habitable rooms, with a value of Rw50, and doors requiring not less than Rw30. To improve the performance of sheet panel walls, the BCA specifies 75 mm thick glass wool insulation with a density of 11 kg/m3 positioned between studs. Walls need to continue all the way up to join at the roof or ceiling that provides sound insulation. 

 
Figure 2: Acoustic separation between buildings (Source: The Council of the Shire of Hornsby)  Figure 2 shows an extract from the Hornsby Shire acoustic guidelines. R’w is the ‘Field Sound Reduction Index’. Generally this is at R’w50, although it specifies R’w28 for doors. As recommended in the RFDC, some councils echo the recommendations of treating openings in walls acoustically, like providing seals at entry doors, using solid-core doors and other appropriate seals to vents and other openings (Burwood and City of Sydney councils). Auburn and Holroyd councils require that “sound insulation between floors, ceilings and walls in adjoining dwellings should meet the Building 
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Code of Australia minimum requirements or Sound Transmission Class (STC) 55, whichever is the greater”. As the BCA typically sets an Rw of 45, the BCA is more lenient. 
4.2.2. Windows Windows are an element that can manipulate light, acoustics and air movement at a molecular level and are the subject of ongoing research and development. Visually, physical parameters of windows include: 

o sill height, 
o opacity 
o relationship to neighbours windows, 
o percentage of wall covered. Parameters that affect the acoustic performance of a window include: 
o glass thickness, 
o vacuum air gaps, 
o number of planes, 
o open, partially open or shut, 
o quality of air seal / beading, and 
o percentage of wall covered. Double-glazing performs well primarily as a thermal control; however it does not perform as well acoustically. Even so, for acoustic control most councils recommend double-glazing or ‘thick glass’ (Baulkham Hills, Burwood, Hurstville, Manly, Randwick), or ‘noise attenuating’ glass (Rockdale), ‘acoustically treated’ (Sutherland) or ‘double and triple glazing and insulated to manufacturers standards’ (Canterbury). Holroyd City Council requires “improved glazing to windows and the provision of air conditioning to allow windows to be kept closed during night time periods”; Hornsby Council mentions that people accept higher noise levels with windows open and acoustic measurements should be for closed window scenarios; Manly Council permits variations to the permitted fence height where acoustic glazing is not available and Woollahra Council requires “sound attenuation measures such as acoustic glazing and insulation are to be provided for new development close to high noise sources”. Willoughby Council echoes the BCA standards by recommending: The use of noise resistant construction techniques may be used to reduce the infiltration of noise into buildings. These may include the mass and materials, including insulation, selected for the walls and roof; the use of thicker or double-glazing to windows; limitation of the proportion of openings to solid walls; and the insulation of cracks and gaps in the façade facing the noise source (Willoughby City Council 2006 p.D101).  
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4.2.3. Flooring Floors are inherently a source of vertically transmitted vibration noise. Flooring that performs inadequately is a common source of complaints (Section 3.4) and its performance can vary dramatically according to material, construction technique and any proprietary systems used. Some councils address floor construction issues: Blacktown and Holroyd specify “avoiding noisy walking surfaces, such as suspended timber or metal decks, and reflective internal surfaces to hallways or other communal areas” and North Sydney City specifies: “floors separating units have a weighted sound 
reduction index (Rw) of not less than 55 and an impact isolation less than LDB55 above habitable areas”. This rating is once again stricter than the current BCA. The BCA covers a sound insulation rating of floors in section F5.4, requiring: A floor in a Class 2 or 3 building must have an Rw + Ctr (airborne) not less than 50 and an Ln,w + CI (impact) not more than 62 if it separates a sole-occupancy unit from a plant room, lift shaft, stairway, public corridor, public lobby or the like, or parts of a different classification…. A floor in a Class 9c aged care building separating sole-occupancy units must have an Rw not less than 45 (Australian Building Codes Board 2004 Section F5.4).  Section F5.4 specifies a variety of construction details for acoustically treated floors, however none specify the use of acoustic underlay (NATSPEC Construction Information 2004). There are many product suppliers offering ‘rubberized’ membranes that reduce impact noise transmitted vertically. Schedule 1, by-law 14 of the Strata Schemes Management Act 1996 (NSW) states: 14 Floor coverings (1) An owner of a lot must ensure that all floor space within the lot is covered or otherwise treated to an extent sufficient to prevent the transmission from the floor space of noise likely to disturb the peaceful enjoyment of the owner or occupier of another lot. (2) This by-law does not apply to floor space comprising a kitchen, laundry, lavatory or bathroom (Strata Schemes Management Act 1996 (NSW) Schedule 1, by-law 14). Section 3.4 of this report has covered issues surrounding conflicts in strata developments specifically related to floor coverings. The lack of quantitative targets or references in by-law 14 leave owners open to legal action. 
4.2.4. Services Section F5.6 of the BCA covers sound insulation rating of services. It requires that [d]uct or pipe be separated from the rooms of any sole-occupancy unit by construction with an Rw + Ctr (airborne) not less than 40 if the adjacent room 
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is a habitable room (other than a kitchen); or 25 if the adjacent room is a kitchen or non-habitable room (Australian Building Codes Board 2004 Section F5.6). Section F.5.5 also specifies that the required sound insulation of walls must not be compromised by the incorporation or penetration of a pipe or other service element. The section covers some seemingly small details, for instance “[e]lectrical outlets must be offset from each other in masonry walling, not less than 100 mm; and in timber or steel framed walling, not less than 300 mm”. These considerations are important to prevent noise entering a dwelling through small air gaps. Blacktown Council requires “ensuring that plumbing noise between dwellings and between buildings is eliminated or contained by the use of ducts and ensuring wherever possible that bedrooms or living spaces do not back onto the bathroom or toilet walls of adjacent flats”, and Botany Bay Council requires: [s]hared walls and floors between dwellings are constructed in accordance with the noise transmission and insulation requirements of the Building Code of Australia. The plumbing for each dwelling within a building is separated and contained in such a way as to prevent noise transmission to other dwellings. Internal habitable rooms of dwellings affected by high levels of external noise are designed to achieve internal noise levels of 50dBa maximum (City of Botany Bay 2002 p.9). 
4.3. Visual Privacy Visual privacy is concerned with the effective clustering of public, semi-private and private spaces whilst maintaining outlook to views and providing passive surveillance. Visual privacy is not as easily quantified as acoustic privacy, as one cannot simply place a mechanical device in a space to measure it. Visual privacy depends more on spatial interrelationships, lines of sight and architectural elements such as screens or planting. Solving privacy issues relies on the building designer to implement considerations at the design stage, or potentially implement ad-hoc solutions if a consent authority is withholding certification on the grounds of non-compliance with the guidelines. The RFDC requires that visual privacy is to be maintained by: 

o laying out buildings and windows to avoid overlooking opportunities; 
o separating facing windows by a suitable distance; 
o off-setting facing windows; 
o admitting light through windows which are narrow or opaque; 
o ensuring that windows do not face directly onto the windows, balconies or courtyards of adjoining dwellings; 
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o screening opposing windows, or balconies overlooking courtyards using either fixed screens or via landscaping. The need for visual privacy to be maintained in multi-unit residential development is of common concern to all councils, and generally the principles set out in the RFDC are recommended. Some councils have quantitative measures in place to set a measurable standard for visual privacy. Some specify that no more than 50% of a private open space at a lower level can be overlooked from an apartment in the same development (Blacktown, Randwick and Woollahra). Baulkham Hills Council deems first-floor balconies to not be permitted where they overlook living areas of adjacent dwellings (Baulkham Hills). Burwood advises that the view of the area overlooked must be obscured within 9 m and beyond a 45° angle from the plane of the wall containing the opening, measured from a height of 1.7 m above floor level.” (Burwood). At ground level direct facing windows shall be placed a minimum of 9m apart, or, where screening devices or planting are used, 6m apart (Ashfield). ‘Direct facing’ includes an arc of 45º on either side of a window. If screening is used, the view of the area overlooked must be restricted within 9m and beyond an angle of 45º from the plane of the wall containing the opening, measured from a height of 1.7m above floor level (Ashfield, Blacktown, Burwood). Hurstville requires “windows of proposed dwelling must be offset from neighbouring windows by 1m, especially windows of high-use rooms”. Auburn indicates “windows to living rooms and main bedrooms shall be oriented to the street and to the rear, or to the side when buildings form an ‘L’ or ‘T’ shape”. 
4.3.1. Windows When windows are required in a wall to let in diffuse light but are facing neighbouring properties and screening is not possible, most councils allow a sill height at or above the average eye level of an adult at 1.5m (Holroyd), or specify that fixed, semi-opaque glass be used (North Sydney 07_DCP_Residential_Development.pdf NSDCP_20024.pdf). Sill heights range from 1.2-1.5m (Canada Bay) to1.8m (Ashfield Baulkham Hills, Marrickville, Randwick). The use of the space (e.g. non-habitable spaces like bathrooms, corridors, etc.) can influence the applicability of the technique (Burwood). Woollahra states that “glazed fixed windows and windows with high sills are the least preferred option and should only be considered in limited circumstances when all other options have been exhausted”. Woollahra recommends “Architectural design solutions and devices… redirecting and limiting sightlines using deep sills with planter boxes, fixed horizontal or vertical louvres, or other architectural devices set off the windows internally or externally” (Woollahra). 
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4.3.2. Screening Screening is frequently prescribed as a measure to provide visual privacy, both in the RFDC and most DCPs. Where separation through distance is unachievable, buffering devices such as durable lattice screens, external venetian blinds, canvas blinds, appropriate planting, window hoods and shutters can be employed (Holroyd). Auburn, Burwood, Randwick and Woollahra state that direct views may be obscured by solid translucent screens, perforated panels, trellises or the like which have a maximum of 25% openings, whereas Canada Bay suggests 15%. Woollahra specifies screening must be “integrated with the overall design and contribute to the building’s architectural merit so as not to detrimentally impact on bulk and scale or impact on significant views from adjoining or adjacent properties”. Parramatta recommends vertical separation by use of “recessed balconies and/or vertical fins, incorporating planter boxes into walls or non-transparent balustrades to increase the visual separation between areas; and/or utilising pergolas or shading devices to limit overlooking of lower apartments or private open space”. The RFDC advises and Ashfield specifically states the “external clothes drying area for each dwelling shall be screened from view, with large scale details provided with a development application showing any screening devices such as louvres or parapets”. 
4.3.3. Fences and Walls Fences are an important part of the character of the streetscape. They can act as a blunt buffer for noise and visual block-out if solid; however this can create a harsh impact of the streetscape. A degree of intervisibility is required for passive street surveillance. “Site planning, buildings, fences, landscaping and other features clearly define public, common, semi-private and private open space” (Woollahra) to ensure “the personal and property safety of residents and visitors, and decrease the opportunities for committing crime in an area” (Hurstville). It is generally agreed to orientate the living spaces within apartments to the street and/or communal open space (Fairfield), and sometimes this is even given priority above bedrooms due to conflicting use patterns and the reliance on built form rather than simply closing a blind (Willoughby, Holroyd). Woollahra specifies that buildings adjacent to public or communal streets or open space have at least one habitable room window with an outlook to that area. Hurstville permits “solid front garden walls and fences up to a maximum height of 1.8 metres” on major roads if “such walls and fences are to have architectural treatment such as planter boxes and design banding brickwork to break up the appearance of the solid wall”. Similarly, Kogarah permits front boundary fencing of a maximum 1.8 metres height to “assist visual and acoustic privacy … subject to the provision of indented planting bays of a minimum 2 metres width and 1 metre depth at intervals along the street frontage not less than 6 metres or greater than 10 metres separation”. 
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North Sydney does not recommend high brick fences on busy roads, as “these are not an effective method of reducing traffic noise. High fences present a harsh and bland appearance to the street, obstruct views from the footpath to gardens and dwelling entries, reduce amenity for pedestrians and reduce casual surveillance of the street”. 
4.3.4. Changes in Level Relatively small changes in level can help demarcate semi-private and public spaces, and by separating eye-level lines of sight, visual privacy can be mediated with residents’ outward views. As defined in the RFDC (see Table 1), this recommendation is employed generally by councils (Ashfield, Canterbury, Hurstville, Kogarah, Willoughby). For the Gray Street precinct, Kogarah recommends ground floor units be elevated a 1-1.5m above street level. Ashfield recommends, “ground level apartments shall be designed in a way that ensures privacy is maintained for occupants potentially affected by pedestrians walking past those apartments. This shall include having their floor levels a minimum of 500mm above adjacent or nearby pedestrian paths. This will require a co-ordinated design that takes into account the need for disabled access ramps and entry into building foyers”. Canada Bay specifies that “[g]round floor decks, terraces or patios should not be greater than 500mm above natural ground level. If expansive terraces are sought on sloping ground, they should be designed to step down in relation to the topography of the site”. Lane Cove specifies that “[e]levated decks, terraces or balconies greater than 1m above ground level (existing) to living areas are not to exceed a maximum depth of 3.0m. Deeper decks may be considered if privacy to adjoining properties is addressed. Some councils require surveyed evidence of relative heights, for instance, Hurstville requires “[s]urvey plans or site analysis plan [referencing the Australian Height Datum] of the proposed dwelling [including] location of adjoining property windows to enable appropriate assessment. These plans must also include floors levels, window sill levels and ridge and gutter line levels” and for a Defence site precinct, Randwick requires “site lines are to be provided in development application plans and sections to demonstrate… effectiveness”. 
4.3.5. Balconies Balconies provide many options for augmenting resident amenity and avoiding privacy intrusions by design. As stated in section 4.3, several councils provide quantitative controls to minimise overlooking to a reasonable amount. Balconies themselves can be used as integrated screening devices (Canterbury) or augmented with screening and separation (Canterbury, Holroyd, Hurstville, RFDC). The use of solid or semi-solid balustrades can reduce visual intrusion (Randwick, Marrickville). Canterbury recommends solid or semi-solid balustrades up to and including level 4 of developments. City of Sydney forbids balconies “in any wall plane… within another directly facing wall plane without windows or balconies, or within 12.0 
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metres of any directly facing wall plane with windows and balconies.” Canada Bay specifies “upper level balconies to the rear of a dwelling be set back a minimum of 2.0 metres from side boundaries and have a maximum depth of 1.8 metres, not be permitted to the rear of a dwelling where the rear upper level setback from the rear boundary is less than 6.0 metres”. Holroyd City Council recommends “providing balconies with operable screens, Juliet balconies, operable walls sliding doors with a balustrade in special locations where noise or high winds prohibit other solutions—along rail corridors, on busy roads or in tower buildings choose cantilevered balconies, partially cantilevered balconies and/or recessed balconies in response to daylight, wind, acoustic privacy and visual privacy” (Holroyd). 
4.3.6. Trafficable Rooftops The permissibility of trafficable rooftops varies from council to council. Camden recommends “the use of louvres or strategically-placed high parapet walls may facilitate the retention of distant views whilst screening short, downward views. Balconies or decks are not permitted at the side or rear of the top floor of a two storey dwelling unless it can be demonstrated that no adverse privacy impacts occur”. Rockdale City Council notes that “use of the roof top area for recreational purposes is permissible subject to the following: internal stair access must be provided to the roof top area from within the building; and the usable area of roof must be set back at least 1500mm”. Parramatta states that “[c]ommunal open space may be provided on the roof top where it will not adversely impact on visual privacy. Woollahra specifies that “[t]he trafficable area of the roof terraces must be set back so that there is no direct line of sight to neighbouring open space or to the windows of the habitable rooms of adjoining dwellings within a distance of 12m as measured from the external face of the building with the roof terrace to the external face of the adjoining building”. Lane Cave prohibits roof terraces and Canada Bay requires that “no trafficable outdoor spaces are permitted on the uppermost rooftop of a building or on garage roofs, such as roof decks, terraces, patio, gardens and the like”. North Sydney forbids “outdoor space on rooftops or garage roofs, such as terraces, patio, gardens and the like. Outdoor space on garage rooftops may be considered if this is the dominant characteristic in the immediate vicinity and there are no noise, privacy, or amenity issues. Outdoor roof spaces may be considered if the building is the tallest in the immediate vicinity and there is no potential for existing or future overlooking of the space and subsequent noise and privacy issues. Where rooftop spaces are proposed address issues such as overlooking of other properties and views through design, eg. Setbacks”. 
4.3.7. Vegetation Trees, shrubs and grassed areas are an important addition to the landscape of the built environment. Greenery has beneficial psychological and environmental effects, and can 
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be used as a design element to help resolve privacy issues. It should be noted that vegetation has a minimal effect on noise reduction. However, it is an effective tool in providing visual controls with semi-permeable horizontal and vertical screening by leaf canopies, whilst facilitating passive surveillance and intervisibility at street level. Some councils specify dedicated deep soil zones for tree planting (Ashfield), or prescribe planter boxes and visual screens (Auburn, Canterbury). Sometime, vegetation is recommended as a priority element in the streetscape: The “landscape” of Liverpool Rd is of prime importance. It is normal not to desire a “hard edged” environment and to prefer one with large tree planting. This requires certain spatial parameters to be established to allow for sufficiently wide deep soil planting areas. A tree must be positioned in a way where branches will not overhang the road, its roots not disrupt roads and in ground services, and be able to grow to a tall height... (Ashfield Municipal Council 2007 p.35) There are also issues of on on-going maintenance and some councils flag this issue or discourage use of vegetation altogether in preference of built form solutions. The use of vegetation as a screening device and a means of reducing impact on privacy is not a preferred solution for several reasons: it cannot be guaranteed that vegetation will be suitably and continually maintained by current and future owners; the long-term health of vegetation is dependent on favourable climatic conditions and the absence of disease; future building works can pose a threat to vegetation despite careful design; effective vegetation screening often has to be of such a size and density which can create issues with proximity to buildings and structures and impact on light to living and recreation areas (Woollahra Municipal Council 2008 p.68).  At times, vegetation can form part of an integrated approach to acoustic and visual concerns (Blacktown, Rockdale, Marrickville). Blacktown encourages “opportunities for residents to landscape in a manner that reduces the visual and acoustic impacts of pedestrian and vehicular traffic, while enhancing the visual presentation of the dwelling frontage” and Holroyd City Council specifies that to “minimise the reflection of sound, the maximum amount of planting and grassed areas should be provided around the dwelling and where a large amount of hard paving is necessary in connection with driveways, turning or parking areas, such should, if practicable, be broken up by planting and grassing”. In appropriate contexts, earth mounds covered in vegetation can be recommended. Marrickville suggests a “landscape buffer and mound of 3m in width consists entirely of native species is to be provided in front of the acoustic barrier to ensure suitable aesthetic outcomes and minimising on-going maintenance requirements”. Woollahra suggests the “most effective noise barriers are solid and impervious masses such as walls. Earth mounding as part of landscaping may be moderately effective in reducing noise intrusion, while planting is generally an 
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ineffective barrier to external noise sources but has psychological benefits in screening the dwelling from the visible noise sources and providing a sense of separation” and Willoughby requires that “[a]coustical screening is to be by mass planting, earth mounding and retaining walls as may be appropriate, Trees and shrubs are ineffective as noise barriers, but can have considerable psychological effect as they appear to reduce the intrusiveness of noise”. The depth of vegetation and height of mounding to for form an acoustic barrier is more appropriate for zones along major roads, as Burwood recommends that “greater front setbacks and landscaped mounds can sometimes be used along main roads (e.g. Pacific Highway and Mona Vale Road) as an alternative to masonry walls for noise control”. 
4.3.8. Lighting Lighting is a basic provision for safety and amenity; however, it can also be a source of visual nuisance and intrude on visual (and sometimes acoustic) privacy. Fairfield requires that lighting does not produce glare or dark shadows, and they advise the use of diffused lights or movement sensitive lights that are “directed towards access/egress routes to illuminate potential offenders, rather than towards buildings. As a guide areas should be lit to enable users to identify a face 15 metres away”. Woollahra advises that “[l]ighting installations on roof terraces must be appropriately shaded and fixed in a non-adjustable manner so that light is projected downwards onto the floor surface of the terrace” (Woollahra).  
5. Informant Interviews 

Several semi-structured interviews were conducted with professionals dealing with issues of visual and acoustic privacy. The following people were interviewed: 
Table 2: List of personnel interviewed 

Date Name Affiliation

13/12/11 Nicholas Loder Senior Project Officer
NSW Land and Housing Corporation  
Housing and property group, Department of Finance and Services 

20/12/11 Noni De Carvalho CBD Place Manager, Willoughby Council

18/01/12 Derek Bebbington Property Development Manager
City West Housing Pty Ltd 
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19/01/12 Nicholas Tselios Association of Australian Acoustical Consultants;  
Renzo Tonin Acoustic engineers 

24/01/12 
(email) 

Marjorie Ferguson Manager Strategic Planning, Canada Bay Council 

 
5.1. Nicholas Loder Nicholas Loder is the Senior Project officer for the NSW Land and Housing Corporation, Housing and property group at the Department of Finance and Services. (The Land and Housing Corporation was transferred to the Department of Finance and Services from the Housing NSW division of the Department of Family and Community Services on 1 October 2011. Since the transfer is new and the Corporation continues work it undertook as Housing NSW, it is referred to as ‘HousingNSW’ in this report). Mr Loder’s work covers design policy, asset standards and performance standards for public housing properties. He and his colleagues formulate design requirements, standards for maintenance, sustainability, lifecycle product choice and perform asset condition surveys to ensure its rental properties are ‘clean, safe and habitable’ as required under the Residential Tenancies Act 2010 (NSW). As part of this process, HousingNSW works with architects and developers, controls the sign-off of buildings and maintains the property for its lifespan. Regular condition surveys and asset feedback have enabled HousingNSW to build up a knowledge bank harnessing design, construction and occupancy (HousingNSW 2010). This allows as a quantitative and verifiable benchmarks to be set to compare against community satisfaction. Public housing development in NSW complies with the relevant construction & regulatory codes and often exceeds the set standards. Over the lifespan of the development, the HousingNSW data shows the extra cost incurred by exceeding minimum standards offsets the long-term consequences of maintaining buildings that do not perform These strategies are in line with those defined in the BCA, SEPP65, the RFDC and Local DCPs. However, these standards are not specific enough for the demands of public housing. It is noted that, although the BCA has some great intentions, it sets minimum standards, it represents a minimum, and strict adherence to general minimum standards can promote ‘average’ design outcomes in the public housing context. Privacy is a key concern in the provision of public housing, giving tenants “control as to who [they] want to interact with and to voluntarily participate, rather than involuntarily … Tenants need to be able to observe, or to be able to close the door. It’s a defensive territory thing” (Loder 2012). HousingNSW has a tenancy profile where community solidarity and security of tenure are important. There are a lot of 
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psychological subtleties in the way spaces are designed. When people are stressed, they are often relieved and grateful when troubling issues are addressed and solved. Mr Loder mentions that visual and acoustic privacy have been identified as one of these sensitive areas. The principles of Crime Prevention Through Environmental Design (CPTED)6  are integral to the design of public housing communities. To encourage ‘eyes on the street’, ‘active’ rooms are arranged to face the street, and buffer more private rooms. Vegetation is used to create visual screens. Trees naturally help demarcate areas of high and low privacy by providing a visual barrier through the canopy, and at the trunk level, visibility is maintained so people can see each other in public spaces. Measures recommended in the design guide design requirements to maintain visual and acoustic privacy are: 
o Ground floor units (including those in medium and high rise) to have direct access to their front doors from street or common open space, not solely from a lobby. 
o Provide a semi-private outdoor space between ground floor front doors and the common space, preferably including garden beds, a sitting area and low fence and gate. 
o Private outdoor living space to the rear of ground floor units is to be enclosed by a 1800mm high fence. 
o Provide opportunities for tenants to individualise fronts of units: e.g. provision of garden, balcony or other detail at front doors. 
o Provide all dwellings with individual clothes lines, on balconies or in rear yards. Clotheslines on balconies should be screened from public view. 
o Access from all dwellings to letterboxes and garbage bays is to be level/walkway grade. Provide these individually to units where they directly address a street. For other dwellings, garbage bays should be combined as some tenants cannot take out a bin optimally (HousingNSW 2009; HousingNSW 2010). 
o Awning windows are usually recommended for retrofits in high-noise contexts, in addition to acoustic glass, as the bulb-sealing mechanisms are integral to noise minimisation.  
o Tiled floors with acoustic underlay rather than acoustically lined suspended ceilings; the construction reduces maintenance costs, whilst offering acceptable acoustic performance. 
o Dwellings are designed to allow access to views and sunlight, whilst maintaining visual privacy. This requires balcony-to-balcony screening (with obscure glazed balustrades preferred), minimal overlooking of private outdoor space (including screening of clotheslines) and careful window placement. 
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5.2. Noni De Carvalho Noni De Carvalho is the CBD Place Manager for Willoughby Council. Willoughby accommodates a diversity of building types and uses. As such, multi-unit developments range into high densities. A primary concern with the SEPP65 was that it does not look at the whole spectrum of densities – the pattern book only covers developments in the range of 4-5 stories. The council is experiencing dimensions of noise that SEPP65 is not at grips with, such as larger developments ranging from 300 to 700 units, and not including mixed uses, such as commercial spaces. There have been noise issues with vents from restaurants going past units in which the service shaft was not sealed properly. This is symptomatic of mixed zoning buildings where a commercial podium supports a residential tower. Willoughby council has developed standard conditions (see section 4.1) to mitigate airborne noise from non-residential sources, such as specifying minimum thicknesses for glass, windows with open/shut performance targets and standards for structural transmission of noise. Ms De Carvalho mentions that some people who buy into high-density might not realise the implications of the associated activity: there is 24-hour noise, light and movement. There is an acoustic interplay- not just from direct sound transmission, but wind, entertainment and even conversation noise from the street. Some measures to help people obtain peace and quiet could be as simple as curtains and good room layout. However, architectural fashions, in conjunction with policies, have implications. Movable shutters might be effective in obscuring sunlight, but do not perform well acoustically in high-wind areas. Hard flooring causes a lot of agitation regarding vertical noise. If acoustic underlay is not specified, the owners’ corporations need to develop new by-laws. Fashions can cause angst and people can be impatient. Noise can compromise a beautiful view, but is part of the outlook that people cannot predict. The implications of higher density are that residents are near the activity. This is the downside of residential living in the CBD if buildings are not designed properly. The council tends to be seen as the most accessible level of government for the community. Noise issues come back to council as they are seen to be a publically accessible avenue; however resolution of the issues lies directly between the concerned parties. This means the council can only act as an independent architectural advisor or consultant. There are several occasions where the council has been able to intervene, such as external noise from commercial air conditioners. In this instance, the council undertook noise testing on neighbouring balconies, spoke to the commercial owners and smoothly negotiated an acoustic upgrade to the air conditioning units. There have also been instances of noise complaints being generated from non-approved interventions in buildings where the council has intervened to enforce compliance with regulations. 
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Ms De Carvalho suggests the architect needs to be retained to ensure that what was submitted for the DA is as built. There are lots of builder alterations during the construction process such as managing car park exhausts, landscape settings and substation locations conflicting with prime frontage. The approval system is unable to deal with the practicalities in the industry. 
5.3. Derek Bebbington  Derek Bebbington is the Property Development Manager for City West Housing (CWH). CWH develop and manage affordable multi-unit housing in the City of Sydney area. Similar to HousingNSW, CWH has an on-going interest in building maintenance and tenant management. They specify materials to lower long-term maintenance and also conduct post-occupancy interviews as part of their business plan. As such, they claim that their self-administered construction standards meet and exceed minimum government requirements. CWH take a site-specific approach to design. Each project is designed to the highest quality first, and then altered to fit the budget. It is noted, however, that regional variations, ‘blanket’ regulations and arbitrary changes in requirements over-complicate and incur costs at the early stages of the development. Codes for sunlight access and minimum setbacks can be restrictive and prohibitive. Some regulations are subjective, or quantities are arbitrary. A suggested improvement would be clear reasoning and objective methods presented in the codes. Mr Bebbington highlights an exemplar development by CWH at 6-10 Wattle Street, Ultimo. Situated on one of Sydney’s noisiest streets beside traffic lights at the foot of a hill where many trucks brake. As per development assessment requirements, an acoustic engineer was involved to suggest site-specific noise abatement measures and verify the final product performed to specification. Acoustic air intakes were integrated to allow the air in, but block the noise. Also the balcony space was used to act as an acoustic buffer. Inside, traffic noise is negligible, and Mr Bebbington notes that there have been no complaints from tenants. 
5.4. Nicholas Tselios Nicholas Tselios is a director of the acoustic consulting firm Renzo Tonin and Associates, and a board member of the AAAC. He says that typically, the client, architect, developer or builder approaches an acoustic consultant, usually as part of the requirements from council in lodging a development application. The consultant defines what limits need to be achieved, and how to go about this. This process encompasses the following steps: 

o measuring existing ambient noise levels, 
o predicting operational levels during construction, 
o identifying potential impacts onto and from neighbours (including road, rail, aircraft), 
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o identifying the intended sound levels on the inside, 
o advising specifics internally as set out in the BCA and other codes, and 
o A final internal acoustic test and inspection to verify actual noise levels for compliance and certification. Mr Tselios notes that the current regulations are good, but many variations exist from code to code. Council DCPs would benefit with harmonisation. DCPs can be vague – for instance, if sound levels are to be measured with windows open or closed. In his view, some are too stringent, some are too loose, and some completely omit information, which is even worse. The City of Sydney’s DCP was identified as the most in–depth- it is very verbose but sensible and clear. City of Sydney has standard definitions of consent (as opposed to different, location-variable ones). The SEPP on Infrastructure 2007 (See section 3.2.1 of this report) specifies outside noise limits. There is currently an interim guideline for detailing façade construction. This specifies heavy laminated glass (10mm), or double-glazing (9-13mm), but the double-glazing must be acoustic (not thermal). The best design for acoustic block-out is two windows, separated by a cavity of 50-200mm. SEPP65 was identified as far too loose. This could possibly be improved by referring to already well-written documents, such as the BCA. Similarly, he argued that the Strata Titles Act (NSW Government 2011b) is loose and open to objections and complaints by residents. There are on-going mediations regarding floor impact noise. Buildings may comply with the codes at construction time, but post-occupation noise complaints become a strata titles issue. Hard floor surfaces are not addressed in the acoustic considerations for floor construction in the BCA. Floor impact noise is worse with hard surfaces instead of carpet. The acoustic outcomes can be even worse when alterations are done post-occupancy, i.e. carpet ripped up and replaced with hard, un-buffered surfaces. As a minimum, acoustic underlay needs to be specified. These vary in thickness from 5 to 15 or 20mm. Another effective technique is fitting acoustic ceilings in the space below- this can take out the remaining noise to achieve sound levels similar to carpeted floors. A suspended ceiling requires about 150mm, which impacts on floor-to-floor heights. Slab thickness attenuates airborne noise, but not impact. Slabs should be about 200mm, up to 350 with tiles. The BCA specifies minimum ceilings of non-habitable/habitable spaces as 2.1/2.4, and SEPP65 exceeds to recommend 2.4/2.7. Therefore, a floor-to-floor height of 3150-3200mm would accommodate hard floors and offer good resistance to impact noise. It was noted that if the limits are stringent, manufacturers will follow in supplying products to meet these requirements. Following BCA recommendations, wall systems have improved a lot. The current BCA is very good, but still loose regarding issues of floor impact and plumbing. These are under review. 
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It is noted that acoustic complaints to the Association have dropped dramatically as building techniques have improved. Mr Tselios used to get a lot of ‘how do I fix it?’ phone calls; however these enquiries have dropped to about only two per day. From recollecting experience, Mr Tselios estimated the most common complaints related to: 1. Hard floor surfaces – not yet detailed in the BCA. 2. Plumbing noise (toilet flushing) – not in BCA, or needs to be harder and more stringent. 3. External noises (road, rail, aircraft) - These are often covered DCPs, but the regulations are only enforced if picked up by council, or in the contract between the developer/builder. Otherwise a development simply need not comply. Certain regulatory ‘triggers’ exist (such as upwards of 40,000 vehicles), so BCA upgrade would be useful. 4. Air conditioning.  Mr Tselios recognises a strong commitment from the commercial sector to take up green principles. However, there is a conflict with natural ventilation and acoustic comfort. If the air can get in, soundwaves can also intrude. This is an area that needs innovation. An exemplar building identified was New College, Anzac Parade, Kensington. The brief was to provide light, no air conditioning and natural ventilation. A double skin, louvered glass façade solution was developed and adopted using enclosed balconies as an acoustic buffer. Nonetheless, it is important to note that one cannot completely soundproof 100% of noise, only lower noise to tolerable and comfortable levels. 
5.5. Marjorie Ferguson Marjorie Ferguson is the Manager of Strategic Planning at Canada Bay Council. She states that visual and acoustic privacy problems do not appear to be a major issue in the LGA as they get little or no complaints about the issues. Canada Bay tends to attract high-end multi-unit development, but the BCA and SEPP 65 are required to be applied no matter whether they are affordable units or high-end units. She stated that if Part F5 of the Building Code of Australia is complied with and the building correctly certified, then there should be few problems regarding visual and acoustic privacy. She also suggests that SEPP 65 has also provided good provisions for urban design to accommodate privacy measures, and that the council has witnessed a great improvement in multi-unit development since its introduction. The provisions for building separation distances and the use of louvers, screens, winter gardens and the like have all contributed to increased visual privacy. She states that the council would have no problem if the provisions in SEPP 65 were strengthened but it would not support any watering down. 
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6. Conclusion 

Managing light and sound in dense urban environments is a very important issue when designing spaces for human habitation. If done correctly, spaces are well-lit, well-ventilated and residents can effectively control the amount of interaction they have with their community. Issues of noise, nuisance or annoyance in multi-unit dwellings can be offset and minimised with design and construction measures. There is evidence that a rule-driven codified approach to building construction and certification has had a notable impact in improving residents’ amenity in the long run. By the same token, there is a potential gap in the governance framework within strata developments. The current regulatory framework displays a dynamic between top-down and bottom-up approaches of governance, where federal and state regulations impact on local development and are guided by tenant complaints and public feedback. At a high level, general guidelines are a useful technique to share a vision. However, for day-to-day issues, objective targets are required. A movement away from prescriptive solutions, such as compulsory construction techniques, toward objective-based codes provides room for innovation. Referencing existing documents helps simplify the process and reduce duplication. There is a compelling argument to develop better, more comprehensive codes. Statutory controls fall short when they are too complex and costly to implement, ambiguous, arbitrary or incomplete. There are also risks that general guidelines can be repeatedly applied across a geography creating ‘cookie cutter’ outcomes, which might override better site-specific designs and local variations. Feedback avenues need to be clearer at the post-occupancy stage to help inform policy improvements. Avenues for complaints are currently disconnected to accountable or accessible authorities and costs can be incurred by both parties in a disagreement that may have been avoided with adequate considerations at the design phase. If these elements are neglected, residents suffer a loss of privacy visually, and are subjected to intrusive sounds (noise) that require physical or inter-personal interventions to resolve.  Well-designed regulations play a role that extends beyond simply setting minimum performance standards. When in place, industry has shown to respond to regulatory directions by developing products specifically aimed at solving the original problem. Consequently there has been a dramatic reduction in complaints surrounding visual and acoustic privacy. Complaint levels are a good barometer of overall performance. 789 Although compliance with tighter codes might incur extra costs, this up-front diligence can mitigate problems later. This has a strong social dimension in the long term and helps improve residents’ overall quality of life. 
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8. Appendices 

8.1. APPENDIX I: List of Sydney Metropolitan Councils Ashfield Council Auburn City Council Bankstown City Council The Hills Shire Council Blacktown City Council The Council of the City of Botany Bay Burwood Council Camden Council Campbelltown City Council City of Canada Bay Council Canterbury City Council Fairfield City Council Holroyd City Council The Council of the Shire of Hornsby The Council of the Municipality of Hunters Hill Hurstville City Council Kogarah City Council Ku-ring-gai Council Lane Cove Municipal Council Leichhardt Municipal Council Liverpool City Council Manly Council Marrickville Council Mosman Municipal Council North Sydney Council Parramatta City Council Penrith City Council Pittwater Council Randwick City Council Rockdale City Council Ryde City Council Strathfield Municipal Council Sutherland Shire Council Council of the City of Sydney Warringah Council Waverley Council Willoughby City Council Woollahra Municipal Council 
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8.2. APPENDIX II: Relevant Australian and International Standards 

AS 1055-1997 Acoustics - Description and Measurement of Environmental Noise AS 1191-2002 Acoustics - Method for laboratory measurement of airborne sound insulation of building elements AS 1259-1990 Acoustics - Sound Level Meters Part 2 Integrating – Averaging AS 1633-1985 Acoustics - Glossary of Terms and Related Symbols AS 2021-2000 Acoustics - Aircraft Noise Intrusion - Building, Siting and Construction AS 2107-2000 Acoustics - Recommended Design Sound Levels and Reverberation Times for Building Interiors AS 2702-1984 Acoustics – Methods for the measurement of road traffic noise. AS 3671—1989 Acoustics — Road traffic noise intrusion — Building siting and construction AS 4282-1997 Control of obtrusive effects of outdoor lighting AS/NZS ISO 717-1:1996 - Acoustics - Rating of sound insulation in buildings and of building elements - Part 1: Airborne sound insulation AS/NZS ISO 717-2:1996 - Acoustics - Rating of sound insulation in buildings and of building elements - Part 2: Impact sound insulation ISO 10140-1:2010 - Acoustics - Laboratory measurement of sound insulation of building elements - Part 1: Application rules for specific products ISO 10848-4:2010 - Acoustics - Laboratory measurement of the flanking transmission of airborne and impact sound between adjoining rooms - Part 4: Application to junctions with at least one heavy element ISO 11654:1997 - Acoustics - Sound absorbers for use in buildings - Rating of sound absorption ISO 140-1:1997 - Acoustics - Measurement of sound insulation in buildings and of building elements - Part 1: Requirements for laboratory test facilities with suppressed flanking transmission ISO 140-4:1998 - Acoustics - Measurement of sound insulation in buildings and of building elements - Part 4: Field measurements of airborne sound insulation between rooms ISO 140-5:1998 - Acoustics - Measurement of sound insulation in buildings and of building elements - Part 5: Field measurements of airborne sound insulation of façade elements and façades ISO 140-7:1998 - Acoustics - Measurement of sound insulation in buildings and of building elements - Part 7: Field measurements of impact sound insulation of floors ISO 15665:2003 - Acoustics - Acoustic insulation for pipes, valves and flanges - ISO 15712-1:2005 - Building acoustics - Estimation of acoustic performance of buildings from the performance of elements - Part 1: Airborne sound insulation between rooms - 90.93 - TC 43/SC 2 ISO 15712-2:2005 - Building acoustics - Estimation of acoustic performance of buildings from the performance of elements - Part 2: Impact sound insulation between rooms - 90.93 - TC 43/SC 2 ISO 15712-3:2005 - Building acoustics - Estimation of acoustic performance of buildings from the performance of elements - Part 3: Airborne sound insulation against outdoor sound - 90.93 - TC 43/SC 2 ISO 15712-4:2005 - Building acoustics - Estimation of acoustic performance of buildings from the performance of elements - Part 4: Transmission of indoor sound to the outside ISO 6242-3:1992 - Building construction - Expression of users’ requirements - Part 3: Acoustical requirements ISO/CD 16251-1 - Acoustics - Laboratory measurement of the reduction of transmitted impact noise by floor coverings on a reduced size standard floor - Part 1: Heavyweight floor   
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9. Endnotes 

 
1 See: http://www.abcb.gov.au/consultation/ and http://www.abcb.gov.au/consultation/regulation-impact-analysis (last accessed 10/2/12). 2 See: http://planning.nsw.gov.au/LocalEnvironmentalPlans/StandardInstrument/tabid/247/language/en-AU/Default.aspx (last accessed 10/2/12) and http://planning.nsw.gov.au/Development/VaryingDevelopmentStandards/tabid/515/language/en-US/Default.aspx (last accessed 10/2/12). 3 See: http://www.northsydney.nsw.gov.au/www/html/2275-development-control-plans.asp (last accessed 21/2/12). 4 See: http://www.gbca.org.au/green-star/rating-tools/ (last accessed 10/2/12). 5 See: http://www.lgpmcouncil.gov.au/publications/reference.aspx (last accessed 10/2/12). 6 See: http://www.police.nsw.gov.au/community_issues/crime_prevention/safer_by_design (Last accessed 10/2/12). 7 See: http://www.environment.nsw.gov.au/soe/soe2009/chapter3/chp_3.5.htm (last accessed 10/2/12). 8 See: http://www.environment.nsw.gov.au/pollution/noise.htm (last accessed 10/2/12). 9 See: cffet.net/noise/noise_ch4.shtml (last accessed 10/2/12). 


