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Dear  
 
I refer to your application pursuant to the Freedom of Information Act 1991 (the Act) 
received by the Department for Environment and Water (DEW) on 9 October 2020, seeking 
access to: 
 

“20EW0010196 It is my wish to obtain from your Department the Report Prepared 
for the Government By DASH Architects in February 2020 on the Bicentennial 
Conservatory”. 
Timeline: between 1/01/2020 to 30/03/2020 

 
The determination was due to be completed and forwarded to you by the statutory due date 
of 9 November 2020. 

 
Section 19(2a) of the FOI Act, provides that an agency may give access to a document on an 
application after the period within which it was required to deal with the application (and 
any such determination is to be taken to have been made under this Act). On 26 November 
2020, you sought via email an update as to the progression of your determination. Ms 
Martha Savva, Accredited Freedom of Information Officer communicated to you on the 1 
December 2020 that a determination would be provide to you as soon as possible following 
some final third party consultation requirements under Section 27 of the Act. 
 
On 2 December 2020, you made contact with Freedom of Information Officer, Ms Kate 
Richardson via telephone to discuss the letter you had received on 1 December 2020.  
During this conversation you conveyed that you were satisfied with all approaches outlined 
in the letter.  At this time, an additional topic was raised as to whether you would agree to 
mark staff member names from third party companies as out of scope to the application.  
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This was asked if you as a third party had objected to the release of this information. Under 
the Act, this objection would not satisfy an exemption clause for redaction and agreement to 
mark these names as out of scope would streamline the release of the report. You expressed 
satisfaction that all names in this context could be redacted as out of scope. These have 
been marked in the report accordingly and the scope of the application was amended to: 

 
“20EW0010196 It is my wish to obtain from your Department the Report Prepared 
for the Government By DASH Architects in February 2020 on the Bicentennial 
Conservatory – with the exclusion of third party staff names mentioned in the 
report”. 
Timeline: between 1/01/2020 to 30/03/2020 

 
 
DETERMINATION 
Searches of the department’s records have found one (1) document held by this agency 
within scope of your request.  
 
As a DEW Accredited FOI Officer, I have determined to grant you full access to this document 
with the minor exclusion of ‘out of scope’ material of third party staff names being redacted.  
 
On this occasion the department is required to provide the determination electronically. 
 
In accordance with PC045 – Disclosure logs for Non-personal information once a 
determination has been provided, the agency is required to make available on our website 
information and documents that have been disclosed. Information will be published online 
at http://www.environment.sa.gov.au/about-us/freedom-of-information/foi-disclosure-log. 
 
FEES AND CHARGES 
There is no charge for processing this application. 
 
YOUR APPEAL RIGHTS  
If you are dissatisfied with this determination, you are entitled to exercise your rights to 
internal review and appeal as outlined in the attached documentation, by completing the 
attached ‘FOI Application Form – For Internal Review of a Determination’.  If you decide to 
apply to exercise your rights to review, the completed form must be returned within 30 days 
to: 

 
Chief Executive (Principal Officer FOI) 
Department for Environment and Water 
GPO Box 1047 
ADELAIDE  SA  5001 

 
If you have any queries in relation to the above please contact a Freedom of Information 
Officer on telephone (08) 8463 6625 or email DEW.FOI@sa.gov.au. 
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Yours sincerely 
 

 
 
Martha Savva 
Accredited Freedom of Information Officer, Department for Environment and Water 
 
21 / 12 / 2020 

Encl:  1. Letter of determination 
 2. Release document 

3. FOI Fact Sheet – Your Rights to Review and Appeal 
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Executive Summary 
Scope 
The Bicentennial Conservatory Audit and Assessment report was undertaken 
by a consulting team lead by DASH Architects, with structure and façade 
expertise provided by Arup, services engineering by BESTEC, and cost 
estimating by Rider Levett Bucknall. 
 
The Adelaide Botanic Gardens Bicentennial Conservatory is located on the 
eastern side of the Adelaide Botanic Gardens.  The building is State Heritage 
Listed (State Heritage ID 20996). 
 
The Condition Audit was initiated as: 

DPTI Heritage Officers and Botanic Gardens and State Herbarium 
Project and Asset staff have identified corrosion throughout significant 
areas of the building structure and cladding fabric.  This deterioration 
has caused movement and separation within the external panels and 
internal structural framework has recently shown signs of corrosion.1 

 
The scope of the audit was to undertake a detailed assessment of the building 
condition, and provide remedial recommendations in accord with recognised 
conservation principles based on the established heritage values of the Place. 

Heritage Values of the Place 
The Bicentennial Conservatory is State Heritage Listed, State Heritage ID 
20996, and was listed in December 2014. 
 
The Summary of State Heritage Place for the Bicentennial Conservatory notes 
its significance to be: 

• As an example of an outstanding 20 h Century glasshouse in South 
Australia, as embodied in its architectural design quality, scale and 
suitability for purpose (criterion d); and 

• As an outstanding representation of late 20 h Century Structuralist 
style architecture in South Australia, as embodied in the creative and 
technically excellent contemporary design solutions to the problems of 
designing a tropical glasshouse within a dry temperate climate 
(criterion e).2 

 
These heritage values are considered to be embodied in: 

• The overall architectural and structural form and expression; 
• The expressed internal steel frame structure; 
• The visual expression of façade panels and glazing that accentuate 

the unique form of the structure; and 
• The role of state-of-the-art services in supporting the living collection 

housed within the Conservatory. 
 

 
1 DEW Project Br ef  2019 
2 South Austra an Her tage Counc  Summary of State Her tage P ace: 20996  2014 
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This is not to say that the above attributes cannot be impacted on by any 
maintenance or adaptation.  Rather, any proposals should have regard to 
potential heritage impacts arising from such actions, including potential 
accumulative impacts over time. 

Approach 
A detailed inspection of the structure was undertaken in July and August 
2019.  This included abseiling the building facades by specialist façade 
engineers, where safe to do so.  The building’s mechanical and fire services 
were inspected, and maintenance records reviewed.  Remedial 
recommendations were developed, having regard to the long term 
conservation, preservation and management of the heritage values of the 
place. 
 
Recommendations were prioritised (low, medium and high) and options 
presented for consideration where relevant (Make Safe, Option A (repair), 
Option B (façade replacement).  The complexity of the building structure 
however, and nature of repairs required, often influenced the practicality of 
some of these options.  

Structure and Façade Audit 
The structure and façade audit identified significant condition deficiencies with 
the existing fabric, including (but not limited to): 

• The insulated façade panels and paint systems reaching the end of 
their life span and require replacement; 

• Construction detail deficiencies in the façade glazing system resulting 
in systematic leaking; 

• Construction detailing deficiencies in the façade panel system, 
resulting in panels moving and creating gaps, that provide both 
weather ingress and accelerate fabric decay; 

• High maintenance and serviceability issues associated with the 
operable louvre system 

• Compliance deficiencies (to current standards and codes), that may 
present unacceptable risk, including: 

o Excessive deflection in the façade glazing system that both 
limits maintenance access and presents risk during severe 
weather event; 

o Combustible façade panels; 
o The use of toughened monolithic glazing generally (that will 

fall when broken); 
o Non-complying balustrade and fall arrest systems; and 

• General wear and tear. 
 
The building façade system (insulated panels, glazing system, operable 
louvres) presented the greatest problems and challenges with the building’s 
condition.  While ad hoc repair options were explored (Option A), such an 
approach was considered neither practical nor recommended, as it did not 
address the fundamental issues noted above.  Further, there are significant 
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limitations in undertaking ad hoc repairs without both decanting the internal 
plant collection, and dismantling the façade system. 
 
For these reasons, the remedial option that replaces the existing building 
façade system (Option B) is recommended.  This option included: 

• Replacement of the façade glazing and insulated panel system with 
new compliant system, that retains the same radial visual expression 
to the existing system; 

• Refinishing the existing steelwork with a new long life coating system 
(both primary structure and secondary steel).  This will be more 
readily achievable with the façade removed; 

• Replacement of the operable louvre system, linked to upgrades 
Building Management System; and 

• Other miscellaneous works, including vermin protection, efflorescence 
rectification and Safe Access system. 

Services Audit 
The structure and services audit outcomes are presented in different 
packages as they are not interdependent.  Services audits were categorised 
as both High Priority (0-1 year), and Medium Priority (2-5 years).  There were 
no Low Priority (6-10 years or nil) recommendations. 
 
Most condition issues identified were relatively typical, however key findings 
included: 

• High costs and temperamental operable louvre system; 
• Inoperable smoke spill system (as upper building louvres no longer 

operable); 
• Active ‘redundant’ services (gas sensors associated with redundant 

hot water heaters); 
• Restricted required fire vehicle access to hydrants; and 
• Obsolete Building Management System. 

 
Services recommendation works are required, irrespective of what structure 
and façade works package is selected. 

Recommendations 
The consulting team undertaking this audit consider Option B (Façade 
Replacement) the only viable approach to the long term to maintenance of the 
Bicentennial Conservatory.  Heritage assessments undertaken in this audit 
indicated that this work could be undertaken, while preserving the heritage 
values of the Place, and its overall appearance and architectural integrity. 
 
The benefits of Option B include: 

• Reducing ongoing maintenance costs; 
• Addressing issues associated with building fabric that has reached the 

end of life span; 
• Providing long term weather resistance of building façade; 
• Addressing code compliance and associated safety risks associated 
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with existing façade glazing system in terms of breakage associated 
with maintenance and potential severe weather events; 

• Addressing risk associated with combustibility of existing insulated 
façade panels; 

• Removing façade system (glazing, panels, louvres) is the best 
approach to treating any corrosion and recoating of building steelwork; 
and 

• Providing greatest flexibility to changes in the plant collection, or 
potential changes in use of the building 

 
Perhaps most importantly, Option B will provide the greatest long term 
protection of the heritage values of a highly unique structure, and provide the 
best opportunity for an ongoing viable use. 
 
Indicative Order of Cost Estimates for undertaking Option B, in conjunction 
with the services’ recommendation works, are $11.8M +GST. 
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1.0 Scope  
The Adelaide Botanic Gardens Bicentennial Conservatory is located on the 
eastern side of the Adelaide Botanic Gardens.  Designed by South Australian 
architect Guy Maron and opened in 1989, the Bicentennial Conservatory is an 
example of ‘Late Twentieth Century Structuralist Architecture’ and is the 
largest single span conservatory in the Southern Hemisphere.  The building is 
State Heritage Listed (State Heritage ID 20996).3 
 
This report has been initiated as: 

DPTI Heritage Officers and Botanic Gardens and State Herbarium 
Project and Asset staff have identified corrosion throughout significant 
areas of the building structure and cladding fabric.  This deterioration 
has caused movement and separation within the external panels and 
internal structural framework has recently shown signs of corrosion.4 

 
The consultant team has been engaged by DPTI to provide a detailed 
assessment of the current building condition, a recommended conservation 
scope and repair process in accordance with heritage conservation principles 
and it will include ongoing preventative measures. 
 
The audit includes investigations to determine the causes of deterioration to 
the building fabric and the proposed remedial actions.5 

1.1 Exclusions 
The consultants’ investigations are limited to the scopes outlined in Sections 
1.0, 4.0 and 5.0.  This report has been prepared for the Department of 
Planning, Transport and Infrastructure (DPTI) and should: 

• Only be used for the purpose for which it was commissioned, as 
stated in Section 1.0; 

• Only be reproduced in full; and 
• Not be relied upon by any third party or relieve any other party of their 

responsibilities, liabilities or contractual obligations. 
 
Building Compliance 
No assessment of the compliance of the building, or compliance and 
compliance triggers of suggested works has been conducted.  Any works to 
be undertaken in a subsequent phase should be first subject to a compliance 
review. 
 
Unforeseen Significant Structural Defects 
No detailed investigations or design resolution of unforeseen structural defects 
has been undertaken, and any such analysis should form part of a subsequent 
phase. 
 
 

 
3 SA Her tage P aces Database 
4 DEW Project Br ef  2019 
5 DEW Project Br ef  2019 
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Combustible Materials Audit 
It was noted that DPTI had already undertaken an audit of the combustibility of 
aluminium panel system, and as a result, such an assessment was not 
conducted as part of this report, nor materials analysis and / or laboratory 
testing.  The combustibility audit report, by DPTI, was not made available to 
the authors of this report. 
 
Seismic Assessment 
The scope of assessment clarified in Section 5.1 of our submission is in 
accord with DPTI’s expectations - that is, that no seismic retrofit beyond any 
legislated minimum requirements is required and that there is no intention to 
make any significant structural modifications as part of the project. 
 
While all endeavours have been undertaken to provide a thorough and 
detailed Condition Audit and Assessment Report for the Bicentennial 
Conservatory, the scope of this report is limited to that outlined above and 
those limitations outlined in Sections 4.2 and 5.2. 

1.2 Team 
This report has been prepared by: 

• DASH Architects - Lead PSC / Heritage Architect; 
• Arup - Structural and Façade Engineers; 
• BESTEC - Services Engineers; and 
• Rider Levett Bucknall (RLB) - Cost Consultants. 

1.3 Site 
The Bicentennial Conservatory is located to the eastern side of the Adelaide 
Botanic Gardens, off Hackney Road (Figure 1).  Commissioned in celebration 
of Australia’s 1988 bicentenary, the Conservatory was opened in 1989 and 
housed the Botanic Garden’s tropical rainforest plant collection. 
 

 
Figure 1: Satellite image showing location of the Bicentennial Conservatory, off 
Hackney Road.  (source: Google Earth 2019, annotations by author). 
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The Bicentennial Conservatory is owned by the Crown and under the 
custodianship of the Board of the Botanic Gardens and State Herbarium.  The 
Crown Agency is the Department for Environment and Water (DEW), at the 
time of writing this report.  The building is on land formally of the Municipal 
Tramways Trust offices, depot and workshops on Hackney Road (Figure 2).  
Spotless FM manage the maintenance requirements of the building. 
 

 
Figure 2: Municipal Tramways Trust offices, depot and workshops.  View from Hackney 
Road. 
 
The Bicentennial Conservatory is State Heritage Listed, SAHR No. 27071, 
and was listed in December 2014.  There is no individual CMP for the 
Conservatory.  There is a CMP for the Gardens: ‘Adelaide Botanic Garden 
Conservation Management Plan’, Grieve Gillett 2003, however it does not 
directly reference the Conservatory. 
 
This report references the following documents: 

• Project Brief - Adelaide Botanic Gardens Bicentennial Conservatory, 
DEW; 

• Summary of State Heritage Place: 20996, SA Heritage Council; 
• Assessment of Heritage Value: Bicentennial Conservatory, Grieve 

Gillett; 
• DPTI Heritage Asset Survey: Bicentennial Conservatory, DASH 

Architects; 
• SAMIS Plans; and 
• Available historical drawings. 

1.4 Approach 
The Bicentennial Conservatory is a complex, State Heritage building, which 
requires a considered approach to its auditing, maintenance and conservation.  
A bespoke design, the structure utilises unique construction detailing to 
contain a moist, humid internal environment, which accelerates the 
dilapidation of building fabric and finishes.  These attributes are, however, 
intrinsic to the heritage values of the place. 
 
This report has been produced through the engagement of specialist 
consultants, Arup and BESTEC, who have undertaken audits of the 
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Bicentennial Conservatory.  DASH Architects, as heritage specialists, have 
reviewed the respective audits, and provided a heritage commentary overlay 
to the recommendations, providing for an approach to the management of the 
building fabric consistent with the long term preservation of the heritage 
values of the Place. 
 
The specific methodologies and limitations to undertaking these audits are 
outlined in the respective discipline sections (Sections 4.0 and 5.0). 

1.5 Prioritisation of Works 
The inspections covered the entire building structure, building envelope, 
mechanical services and fire protection services.  The inspection observations 
have been categorised as per the below codes: 
 
Colour Coding: 
High - corrective works to be undertaken in 0-1 years (Immediate Works); 
Medium - corrective works to be undertaken in 2-5 years; and 
Low - no corrective works, or immediate corrective works required, in 6-10 
years. 
 
Structure and Facade Costing categories: 

• ‘Make Safe’ - works for critical items; 
• Option A - ad hoc repair works for individual issues on an ongoing 

basis (generally yearly); and 
• Option B - entire façade replacement and heritage conservation. 

 
Mechanical / Fire Protection Services Costing categories: 

• Corrective works to be undertaken in 0-1 years (Immediate Works); 
• Corrective works to be undertaken in 2-5 years; and 
• No corrective works, or immediate corrective works required, in 6-10 

years. 
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2.0 Background Overview 
The 1989 Bicentennial Conservatory is located at the east side of 
the Botanic Gardens of Adelaide and stands as a landmark element 
within the Garden. 

The Conservatory is the largest single span conservatory in the 
southern hemisphere - 100 metres long, 47 metres wide and 27 
metres high.  The building is steel framed in construction and is clad 
with a series of 100m2 pre-fabricated composite aluminium / glass 
panels in 24 metre lengths.  Panels are supported by 28 trusses and 
all were glazed before installation.  The building is a segmented 
curved cone in form, designed to accommodate a tall rainforest 
inside, allow condensation to drain off walls and also minimise glass 
exposed to the high summer sun of Adelaide.  The curves of the 
building were carefully modelled to allow economical repetition and 
prefabrication of glazing panels, while still providing elegance in 
architectural form. 

The project team responsible for the design and erection of the 
Conservatory included: 

• Architect: Raffen Maron Architects Pty Ltd - Guy Maron; 
• Structural Engineer: Connell Wagner (SA) - Chris 

Michelmore; 
• Mechanical Engineer: Bassett PDG Consulting Engineers - 

Ken Daunt; 
• Electrical Engineer: Bassett PDG Consulting Engineers - 

Ken Daunt; 
• Landscape Architect: Land Systems Pty Ltd; and 
• Contractor: Hansen & Yuncken.6 

 
6 Gr eve G et  Assessment of Her tage Va ue: B centenn a  Conservatory  2012 
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3.0 Heritage Value 
3.1 State Heritage Entry 
The following extracts are sourced from the Summary of State Heritage Place, 
prepared by the South Australian Heritage Council, to support the entry of the 
Bicentennial Conservatory in the South Australian Heritage Register: 

Statement of Heritage Significance: 

The 1989 South Australian Bicentennial Conservatory located in the 
Adelaide Botanic Garden demonstrates a high degree of creative 
and technical accomplishment, as a well-executed South Australian 
example of a glass house of the 'Late Twentieth Century 
Structuralist' style architecture. 

The Bicentennial Conservatory stands as an exemplar work of the 
celebrated local architect Guy Maron, who produced a creative and 
technically excellent contemporary design solution responding to the 
problems of designing a tropical glasshouse within a dry, temperate 
climate. 

Relevant Criteria (under section 16 of the Heritage Places Act 1993): 

(d) it is an outstanding representative of a particular class of 
places of cultural significance. 
The Bicentennial Conservatory is an outstanding late 20th Century 
example of a South Australian glasshouse.  It is outstanding due to 
its architectural design quality, scale and fit for purpose.  It 
complements existing State Heritage listed glasshouses, which are 
19th Century structures, as a local 20th Century interpretation of the 
building type. 

The glasshouse was constructed to celebrate the Bicentenary of 
Australia in 1988, marking 200 years since the arrival of the First 
Fleet in New South Wales in 1788. 

(e) it demonstrates a high degree of creative, aesthetic or 
technical accomplishment or is an outstanding representative 
of particular construction techniques or design characteristics. 
The Bicentennial Conservatory is an outstanding representative of 
late 20th Century Structuralist style architecture in South Australia 
and is an architectural exemplar of accomplished local architect Guy 
Maron.  The structure is a creative and technically excellent 
contemporary design solution to the problems of designing a tropical 
glasshouse within a dry, temperate climate. 

As a South Australian architect of the 1970s-2010+ period, Guy 
Maron's work reflects contemporary architectural theory of the 
period, exploring the architectural expression of structure and 
function in material and form.  
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The Bicentennial Conservatory is considered Guy Maron's most 
accomplished work.  Maron received a Royal Australian Institute of 
Architects (RAIA) (SA Chapter) Award of Merit (1990) and the RAIA 
Sir Zelman Cowan Award (1991) for the Bicentennial Conservatory - 
a nationally significant architecture award for public buildings.7 

3.2 Background to State Heritage Entry 
Grieve Gillett Architects were commissioned in 2012, by the then Department 
of Environment Water and Natural Resources (DEWNR), to prepare an 
Assessment of Heritage Value for the Bicentennial Conservatory against the 
relevant Section 16 criteria of the Heritage Places Act.  This Assessment 
Report concluded the Place fulfilled the following Section 16 criteria of the 
Heritage Places Act: 

(a)  it demonstrates important aspects of the evolution or 
pattern of the State's history; 

(d)  it is an outstanding representative of a particular class of 
places of cultural significance; 

(e)  it demonstrates a high degree of creative, aesthetic or 
technical accomplishment or is an outstanding 
representative of particular construction techniques or 
design characteristics; and 

(g)  it has a special association with the life or work of a 
person or organisation or an event of historical 
importance8 

 
The Registry Committee of the South Australian Heritage Council provisionally 
listed the Bicentennial Conservatory as a State Heritage Place on the 7 h of 
May 2014, following consideration of the Assessment Report prepared by 
Grieve Gillett Architects.  The Committee did not, however, endorse all of the 
recommended Section 16 criteria, but instead only: 

(d)  it is an outstanding representative of a particular class of 
places of cultural significance; and 

(e)  it demonstrates a high degree of creative, aesthetic or 
technical accomplishment or is an outstanding 
representative of particular construction techniques or 
design characteristics.9 

 
The provisional listing of the Bicentennial Conservatory by the Register 
Committee was confirmed by the South Australian Heritage Council on the 
12 h of December 2014.  The Director of the Botanic Gardens, Stephen 
Forbes, presented to the Heritage Council at that meeting, tabling a letter from 
The Chair of the Board of the Botanic Gardens and State Herbarium, Judy 
Potter.  This letter, dated 06.08.19 noted: 

…The Board notes that the heritage listing of the Bicentennial 
Conservatory raises expectations for the Board to maintain the 
building constructed with a design life of 100 years.  The Board 
notes that while not pertinent to the listing process, these issues do 

 
7 South Austra an Her tage Counc  Summary of State Her tage P ace: 20996  2014 
8 Gr eve G et  Assessment of Her tage Va ue: B centenn a  Conservatory  2012 
9 South Austra an Her tage Counc  Summary of State Her tage P ace: 20996  2014 
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need to be addressed especially in the context of budget challenges.  
These issues are especially significant for contemporary & late 20th 
Century buildings that challenge traditional concepts of heritage 
'stopping the clock'. 

The final report of 2011 Bicentennial Conservatory Reappraisal was 
prepared in partnership with architect Guy Maron AM, the original 
design architect.  The report presented a number of 
recommendations to improve operating efficiency, visitation, building 
longevity and visitor experience.  As a result of the report and Board 
approval, some changes (including turning off heating and changing 
the living collections' emphasis) have already been made to the 
collections and the operation of the building.  Further changes 
identified in the report are supported by the Board. 

The Board notes the provisional listing of the Bicentennial 
Conservatory in the South Australian Heritage Register.  The Board 
reaffirms that the Conservatory was developed to support the 
Gardens' living collections and that the purposes and management 
of the collections and the building will continue to change.10 

 
These matters were also reflected in the minutes of the Heritage Council 
meeting, which noted: 

Mr Forbes said the Board are comfortable with the process 
undertaken to provisionally list the Bicentennial Conservatory. 

The building is thought to have about a 100 year lifespan, and 
therefore will need regular maintenance to upkeep it.  Mr Forbes 
noted it will cost approximately $4 million to replace the panels on 
the building and gaskets and another $4 million to upgrade it to a 
contemporary form. 

Mr Forbes noted that the Board is running a collection based 
institution and the nature of the interface between the management 
of the collection and the conservation and education program 
combine to make the whole experience someone gets when visiting 
the building.  It is not simply an ornament and it is part of the Board's 
program.  It was noted the Adelaide Botanic Gardens turned the 
heating off in winter to save greenhouse gas emissions and it also 
saves the agency $70,000 per year.  It was noted the air conditioner 
still operates in the summer otherwise the plants would die. 

The Board will upgrade the building to upkeep the living collection.  
The Board would like the Council to consider the design life of a 
building in the listing process. 

Council members noted that issues relating to the management and 
maintenance of a place are not relevant to the issue of whether or 
not a place meets the listing criteria.11 

 
10 Board of the Botan c Gardens and State Herbar um  Letter to the Cha r of the South Austra an 
Her tage Counc  2014 
11 South Austra an Her tage Counc  Meet ng F fty N ne M nutes  2014 
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This background provides some relevant context to State Heritage listing of 
the Place, and in turn its ongoing management post listing, namely: 

• At the time of State Heritage listing, changes to the operation of the 
place had already occurred, with the decommissioning of the heating 
and changing of the living collection; 

• Ongoing maintenance issues with the building had already been 
identified, noting a proposal at the time (2014) to replace façade 
panels and gaskets at a price of $4M; and 

• The Botanic Gardens did not consider the Bicentennial Conservatory 
a ‘static’ structure, or “simply an ornament”’, and at the time (2014) 
was considering another $4M to “upgrade [the Bicentennial 
Conservatory] to a contemporary form”.12 

 
While the Heritage Council noted “that issues relating to the management and 
maintenance of a place are not relevant to the issue of whether or not a place 
meets the listing criteria” 13 , such matters are neither uncommon to most 
Heritage Places, nor inconsistent with the basis of heritage listing outlined in 
Section 3.1. 

3.3 Embodiment of Heritage Values 
The Summary of State Heritage Place for the Bicentennial Conservatory notes 
its significance to be: 

• As an example of an outstanding 20 h Century glasshouse in South 
Australia, as embodied in its architectural design quality, scale and 
suitability for purpose (criterion d); and 

• As an outstanding representation of late 20 h Century Structuralist 
style architecture in South Australia, as embodied in the creative and 
technically excellent contemporary design solutions to the problems of 
designing a tropical glasshouse within a dry temperate climate 
(criterion e).14 

 
The Summary also discusses the heritage values of the work to lie in the 
structure being a representation of the work of its design architect, Guy 
Maron.  This is somewhat unusual, as this attribute is typically assessed under 
Section 16 criterion (g), which was neither endorsed by the Registry 
Committee in the provisional listing, nor the Heritage Council in the 
confirmation, despite it being a recommendation of the original Grieve Gillett 
assessment report. 
 
The Summary, however, does not include listing of the original tropical plant 
collection, which has since been supplemented with sub-tropical plant species 
that are a little more tolerant to the cold.  Sub-tropical species were introduced 
to the conservatory as a result of the heating system being turned off in 2012.  
In a 2014 interview, the Director of the Adelaide Botanic Gardens, Stephen 
Forbes, discussed three main reasons relating to these changes: 

 
12 South Austra an Her tage Counc  Meet ng F fty N ne M nutes  2014 
13 South Austra an Her tage Counc  Meet ng F fty N ne M nutes  2014 
14 South Austra an Her tage Counc  Summary of State Her tage P ace: 20996  2014 
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We turned the heating off in 2012. . . partly through budget 
pressures; partly as a result of a greenhouse gas audit that said this 
conservatory . . . produced half of the greenhouse gases for the 
whole of the Botanic Gardens. 

...And the last one is really the visitor experience.  Because the 
collection in here was nearly 25 years old . . . a lot of it was up to the 
roof.  There was very little growing on the ground.  Now that’s true if 
you go into a rainforest in the Amazon, you’ll find very little growing 
on the ground, but it’s not a great visitor experience.  So, we 
addressed those three things.15 

 
Further, the Commentary to the Listing (that forms part of the Summary of 
State Heritage Place) also noted: 

The internal Conservatory environment was initially managed by 
substantial mechanical plant.  Nearly a thousand National 
Aeronautics and Space Administration (NASA) developed misting 
nozzles in the roof create a ‘cloud’ effect.  This acts as an efficient 
cooling, shading and humidifying system depending on the outside 
weather conditions.  Until April 2012 when heating was discontinued, 
night time temperature was maintained at 12°C, with a minimum day 
time temperature of 23°C rising to a maximum of 35°C.  The relative 
humidity is maintained between 65% and 75%.16 

 
This commentary raises the question as to the extent to which the original 
building services are intrinsic to the heritage values of the Place. 
 
The Summary of State Heritage Place citation under criterion (e) noted the 
technical accomplishment of the building to be as a technically excellent 
contemporary design solution to the problems of designing a tropical 
glasshouse within a dry, temperate climate.17  Further, the sole purpose of the 
conservatory is to house the living collection therein, and that this collection is 
not static.  Changes to the nature of the living collection, both past and in the 
future will, by necessity, also require changes to the building services. 
 
While a full and detailed analysis of the heritage values embodied in specific 
services is the role of a Conservation Management Plan, rather than this 
Condition Audit, it appears reasonable to take the position that the heritage 
values of the building services lie in their contribution to the overall technical 
accomplishment of the building.  Namely, their role in providing state-of-the-art 
services to support the living collection, rather than specific original building 
services themselves. 
 
For this reason, DASH Architects considers the technical accomplishment to 
be embodied not specifically in the individual building services, but rather the 
role of state-of-the-art services in supporting the living collection housed within 
the Conservatory. 

 
15 Ash ey Wa sh  ABC Ade a de nterv ew w th Stephen Forbes  2014 
16 South Austra an Her tage Counc  Summary of State Her tage P ace: 20996  2014 
17 South Austra an Her tage Counc  Summary of State Her tage P ace: 20996  2014 
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Given the basis of heritage listing, as outlined in Section 3.1, DASH Architects 
considers the heritage values of the Bicentennial Conservatory to be primarily 
embodied in: 

• The overall architectural and structural form and expression; 
• The expressed internal steel frame structure; 
• The visual expression of façade panels and glazing that accentuate 

the unique form of the structure; and 
• The role of state-of-the-art services in supporting the living collection 

housed within the Conservatory. 
 

This is not to say that the above attributes cannot be impacted on by any 
maintenance or adaptation.  Rather, any proposals should have regard to 
potential heritage impacts arising from such actions, including potential 
accumulative impacts over time. 

3.4 Statutory Heritage Obligations 
The ownership, tenancy, and ongoing management of a State Heritage place 
is accompanied by obligations for its maintenance and preservation under 
both the Heritage Places Act 1993 (SA) and the Development Act 1993 (SA), 
including: 

• Lodging for statutory approvals for any works that alter, add to, or 
materially affect the heritage values of the Place; and 

• Prevention of damage to, or neglect of the State Heritage place.18 

3.4.1 Approvals Affecting State Heritage Places 
Given its State Heritage designation, works of almost any kind / type 
constitute development, and will require a Development Application (DA), 
through SCAP, on the basis that the applicant is a Crown Agency.  The 
Development Act 1993 (SA) (and the Planning Development and 
Infrastructure (PDI) Act that the State is transitioning to) defines development 
associated with a State Heritage place as: 

s.4 development means—  

(e) in relation to a State heritage place—the demolition, removal, 
conversion, alteration or painting of, or addition to, the place, or any 
other work that could materially affect the heritage value of the 
place.19 

 
While this definition has some ambiguity, the Department of Environment and 
Water (DEW) have advised that they consider any demolition, removal, 
conversion, alteration or painting of the Place to constitute development under 
this definition, and therefore require statutory approvals.  Given the land and 
asset are owned by the Crown, approvals would currently be lodged through 
the Department of Planning, Transport and Infrastructure under Section 49 of 

 
18 Her tage P aces Act 1993 
19 Deve opment Act 1993 
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the Development Act, who should be consulted regarding potential ‘triggers’ 
for approvals due to the heritage status of the Place. 
 
Any development application for works to the Place will likely be referred to 
Heritage South Australia, in the Department of Environment (DEW), for 
assessment of potential impacts to the heritage values of the Place.  Under 
the current Development Act (in force until July 2020) the planning authority 
must have regard to the advice of Heritage South Australia.  The transition to 
the PDI Act will see this change in direction.  In some instances, a Heritage 
Impact Statement (HIS) may be requested, to assist the assessing Heritage 
Officer with identifying heritage impacts and the rationale for change. 
 
For projects of a large scale, pre Development Approval application 
discussions with Heritage South Australia are recommended, to identify and 
address any potential issues prior to DA lodgement.  DEW has a checklist for 
‘Documentation required for development affecting State heritage places’, and 
‘Impact Assessment Guidelines’ to assist those carrying out work to a State 
Heritage place. 

3.4.2 Prevention of Damage or Neglect 
Section 36 of the Heritage Places Act provides legislative mechanisms to 
assist in the prevention of damage to, or neglect of a State Heritage place, 
including financial penalties.  
 
Section 36 of the Heritage Places Act states: 

(1) A person who -  
(a)  intentionally or recklessly damages a State Heritage Place; or  
(b)  engages in conduct knowing that it will or might, or being 

recklessly indifferent as to whether it will or might, destroy or 
reduce the heritage significance of a State Heritage Place, is 
guilty of an offence. 

Maximum penalty: $120 000.  
 
(2) A person who undertakes any action that -  

(a)  damages a State Heritage Place; or  
(b)  destroys or reduces the heritage significance of a State 

Heritage Place, is guilty of an offence. 
Maximum penalty: $50 000.  

 
(3) A person who -  

(a)  fails to take reasonable care of a State Heritage Place; or  
(b)  fails to comply with any prescribed requirement concerning -  

(i)  the protection of a State Heritage Place; or  
(ii)  the state of repair of a State Heritage Place, is guilty of 

an offence.  
Maximum penalty: $25 000.  
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(4) It is a defence for a charge against subsection (3) if it is proved 
that the defendant did not know, and could not reasonably be 
expected to know, that a place was a State Heritage Place. 

3.4.3 Ongoing Use and Management 
As noted in Section 3.1, The Bicentennial Conservatory has been State 
Heritage listed as an outstanding representation of a late 20 h Century 
glasshouse.  It was designed and constructed to support living collections for 
the Botanic Gardens. 
 
The extent to which ‘use’ is intrinsic to the heritage values of a place is a 
complex and vexed consideration. 
 
The ICOMOS Burra Charter differentiates between “use”, “compatible use” 
and “adaption”: 
 

Use means the functions of a place, including the activities and 
traditional and customary practices that may occur at the place or are 
dependent on the place. 
 
Compatible use means a use which respects the cultural significance 
of a place. Such a use involves no, or minimal, impact on cultural 
significance. 
 
Adaptation means changing a place to suit the existing use or a 
proposed use.20 

 
Article 7 of the Burra Charter notes: 
 

7.1  Where the use of a place is of cultural significance it should be 
retained. 

7.2 A place should have a compatible use. 
 
While there have been significant changes to the nature of the living collection 
housed by the Conservatory over its relatively short life, it has remained 
operational as a glasshouse, its originally intended use. 
 
The ongoing use of a place for its originally designed purpose is not always 
possible or practical.  These challenges are particularly common for Heritage 
Places that are intended to be retained for generations, rather than simply a 
life span based on need, economic reasons, or other pragmatic 
considerations.  The cultural, social, economic, and functional context within 
which buildings operate changes over time.  As a result, most buildings have 
either a defined economic or functional lifespan, or require regular upgrades to 
ensure they respond to the ever changing. 
 
The ongoing active use of Heritage Places is very important.  It can provide 
both economic sustainability to their ongoing care and management, and 
facilitate ongoing cultural engagement.  This is recognised by the Burra 

 
20 ICOMOS Burra Charter 2013  pp2 3 
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Charter, which notes that where a use of a Place is of cultural significance, it 
should be retained, however adaptation of use is also possible where the 
original use is otherwise no longer possible or practical.  In such cases, the 
new use should be: 

• Compatible with the original use; 
• involve minimal change to significant fabric and use; 
• should respect associations and meanings of the original; and 
• where appropriate should provide for continuation of activities and 

practices which contribute to the cultural significance of the place.21 
 
Conservation Management Plans (CMPs) provide a detailed analysis of the 
heritage values of a Place, and provide guiding policy for their ongoing use, 
maintenance and management in such a manner as to retain and preserve 
their heritage values.  CMPs can be invaluable to both guiding maintenance 
works, such as those considered by this report, or potential changes to the 
use of a Place. 
 
While ideally every Heritage Place would have a detailed CMP that is regularly 
updated to guide its ongoing management, such documents can be expensive 
to prepare.  The reality is that the management of very few Heritage Places 
benefit from an up-to-date CMP.  Consequently, CMPs are often prioritised for 
Places that either: 

• Little is known of the detailed nature of the heritage values of the 
Place, and how such values are embodied; or 

• The heritage values of the Place are considered to be at risk due to 
operational, management or maintenance issues; or 

• Long term strategic planning for the Heritage Place would benefit from 
a more detailed understanding of its heritage values; or 

• The full potential of the Heritage Place may not be currently realised. 
 
While, again, ideally the scope of maintenance works prescribed by this report 
would be guided by a detailed CMP, this Condition Audit has been prepared 
with specific regard to the heritage values of the Place.  Given generally 
limited resourcing for CMPs, and their undersupply and over demand, it is 
considered reasonable that this audit form the basis of informing the ongoing 
maintenance of the Place in a manner that preserves the established heritage 
values of the Place. 
 
Any consideration of change in use of the Bicentennial Conservatory from that 
of housing a living collection, or substantial change to the general 
configuration of the structure, would likely benefit from the preparation of a 
detailed Conservation Management Plan. 
 

 
21 ICOMOS Burra Chater 2013 
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4.0 Structure and Façade Audit 
4.1 Overview 
The representative façade and structural inspection was undertaken by Arup 
engineers on the 30 h of July and 1s  - 2nd of 
August, 2019.  The external inspection was undertaken via Industrial Rope 
Access techniques (twin rope abseiling), utilising the structural steel members 
as anchor points.  The internal inspection was undertaken from both ground 
level and via ladder for low level elements, and via Industrial Rope Access 
techniques (Aid - Climbing) for internal elevations above 5 metres from 
ground. 
 
Arup’s visual assessment of the facility included the following: 

4.1.1 Structure 
•  Primary structure (steelwork and above ground concrete); 
•  Secondary structural items (internal blockwork walls, concrete hobs at 

the plant rooms, some secondary steelwork connected to the 
mechanical equipment); 

•  Internal elevated walkway through the gardens (including steelwork 
and timber floor slats); 

•  External steel walkway at the ‘spine’; 
•  Connection details for the above; and 
•  Paint coating systems to the above. 

4.1.2 Building Envelope 
•  Glazing systems (including sub frame, sealants and gaskets); 
•  Insulated fridge panel cladding systems; 
•  External glass doors (including weather sealants and gaskets); 
•  Glass louvres; 
•  Metal louvres; 
•  Vermin mesh; 
•  Connection details (both mechanical and adhesive) for the above; and 
•  Paint coating / finishes to the above. 

 
The purpose of the inspection was to assess the condition of the Place and 
provide commentary on durability and condition assessment of the building 
structure and envelope.  Issues that arose from the inspection have been 
assessed as commensurate with the age of the structure and against current 
codes of compliance.  Arup’s remedial recommendations have been used to 
provide indicative pricing by quantity surveyors (refer Section 8.1). 
 
Due to the quantity and variety of remedial actions identified, Arup have 
grouped the works into three categories (Make Safe, Option A: retention, and 
Option B: replacement) in Section 8.0 ‘Next Steps’, to allow for easier 
prioritisation and costing of the proposed methodologies. 

Out of Scope
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4.2 Limitations 
Arup’s investigation is limited to the scope described above.  This 
representative inspection report has been prepared for the Department of 
Planning, Transport and Infrastructure (DPTI) and should not be relied upon 
by any third party.  No responsibility is undertaken to any third party in the use 
of this report. 
 
No detailed calculations or quantitative assessments of the adequacy or 
compliance of the entire building to current design codes or the National 
Construction Code (NCC) were carried out as part of this investigation, nor 
was any physical materials testing carried out or enquires made of statutory 
authorities in connection with the building.  No statistical analysis was 
undertaken in the determination of trends. 
 
Whilst this report is based on a reasonably detailed visual investigation of the 
areas of the property shown to Arup and described within, Arup does not 
purport to have discovered or seen hidden defects or every structural 
condition in existence.  The investigation has been made without the removal 
of any parts of the structure and finishes, and has been limited to areas where 
reasonable and safe access was available. 
 
Arup has not addressed Safety Management, Fire Prevention, Electrical 
Safety, Noise Management, Emergency Facilities and Procedures, Lighting 
Levels, Ventilation levels and Pest Control as part of these services.  
 
Arup’s services do not extend to advising on hazardous materials (ie 
asbestos, lead paint or combustible materials) and Arup shall have no liability 
for any claims arising out of or in connection with asbestos, lead paint or 
combustible materials. 
 
Every incidence of observed systemic issues (greater than 80% of elements 
impacted by the same defect) have not been individually itemised in this 
report. 

4.3 Commentary of Structure and 
Façade Heritage Considerations 

The audit undertaken by Arup identified a range of condition, performance and 
compliance matters associated with the Bicentennial Conservatory Structure.  
Being relatively new (1989), the State Heritage Place has retained a high level 
of integrity, with most of the fabric being original. 
 
Condition, performance and compliance shortfalls in Heritage Places is 
nothing new.  With the vast majority of Heritage Places being around 100 
years old, or greater, most have undergone repairs, maintenance or 
compliance upgrades throughout their existence.  This is particularly the case 
for buildings, where evolving accommodation standards often necessitate 
such upgrades, whether that be services, access, fire and life safety, seismic 
or simply adaptation associated with ongoing use.  Coating systems in 
particular, are known to have limited lifespans, and by necessity require 
recoating / reapplication. 
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Ongoing maintenance, repairs and compliance upgrades are envisaged to 
most, if not all built structures, and heritage buildings are no different.  Any 
consideration of such upgrades, however, need to have regard to the heritage 
values of the Place, and ensure these values are not unreasonably diminished 
as a result of works.  It is within this context that the recommendations 
presented by Arup should be considered. 
 
Commentary of potential heritage considerations is provided within the below 
audits; however, such commentary is provided in isolation of broader 
considerations and overall scope of change.  As a result, the commentary 
cannot consider the potentially accumulative impact of works, or heritage 
considerations associated with ongoing use.  For this reason, the below 
commentary should be considered a guide only.  Collective heritage impacts 
associated with any final works packages will need to be considered under a 
separate assessment as part of any progression of the below 
recommendations. 

4.4 Primary glazed façade (non-
operable) 

4.4.1 Description 
The static external glazing system consists of aluminium box mullions (vertical 
orientation) that provide structural support for the glazing, with secondary 
horizontal transoms that primarily provide weatherproofing of the glazing joints 
(refer Figure 3).  The mullions are attached to the primary structure via 
discrete brackets, with every second mullion having a mechanical screw 
connection between the bracket and the mullion.  The other mullions are free 
to allow vertical expansion (refer Figure 4).  Vertical movement joints in the 
façade are located every 4 bays centrally between trusses. 
 
The glazing consists of 6mm monolithic, fully toughened clear glass. 
 

 
Figure 3: Primary glazed façade, typical elevation. 
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minimise these risks.  While the use of fully toughened monolithic (non-
laminated) glass in the building construction does not appear to be non-
compliant as per the AS1288-1979 standard, which was likely used for the 
original design; its use does present a risk of breakage during severe weather 
event or abseiling works.  As a consequence, there is a hazard to abseilers 
and building occupants (including risk of lacerations for either party due to 
falling glass, and injury to the abseiler, due to sudden impact against the 
aluminium framing). 
 
Gasket deterioration and disengagement 
The gaskets and silicone sealants have reached the end of their design life, 
and have shortened significantly, with some sliding out of the aluminium 
frame.  This has two impacts: 

1. Ongoing water ingress; and 
2. Potential disengagement of the glass over time.  The depth of glass 

engagement in the framing is unknown.  If the gaskets are missing 
from the framing is unknown, there is a risk that the glass could slide 
out of the framing and fall. 

 
Systemic water ingress 
The glazing system leaks consistently, as a result of both the deterioration of 
the components (ie gaskets are displaced, cracked or too short) and the 
fundamental system design.  The transom design does not appear to have an 
internal gutter to direct water flow through the mullions (ie a ‘cruciform’ 
connection), so if water penetrates the transom gaskets, it will flow inside the 
building envelope.  Compounding this is the curved shape of the 
Conservatory, which, by nature, collects more rainfall than a typical glazed 
wall.  This water pools on the least weathertight location of the system: the 
glazing frame junction, refer Figure 5.  Water ingress is further increased due 
to the collected debris, dirt and organic growth in the transom and mullion 
junctions, which blocks water flow, and in some cases, forces larger openings 
in the façade. 
 

 
Figure 5: Water run-off pattern on glazing system. 
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Arup have explored the following remedial works options: 
 
Option A - Retention of current glazing system, ad hoc application of silicone 
from external face 
The glass itself appears to be in fair condition.  If the current and continued 
water ingress, and the risk of glass disengagement to occupants and abseilers 
is deemed acceptable by the asset owner, custodian and operator, the original 
system and gaskets could be left as is with cleaning and ad hoc application of 
silicone sealant every 6 months. 
 
It should be noted that this is not a viable long term solution, as the gaskets 
will continue to degrade (become brittle and disengage).  Arup recommend 
that the gaskets are completely replaced within the next 5 years.  The 
following considerations should be taken: 

•  In order to replace the gaskets, it is most probable that removal of 
aluminium framing sections and the existing glass will be required.  
This may lead to the current glazing system being deemed non-
compliant, triggering an upgrade of the glazing system to the 
requirements of the current building code.  If the glazing system is 
required to be upgraded, and the glass replaced with a greater 
thickness to satisfy these requirements, the existing framing depth 
most probably will not accommodate that thickness.  Advice should be 
sought from a building certifier to confirm the extent of compliance 
upgrade works that may be required; and 

•  If the existing aluminium framing is intended to be re-used, the same 
sized gaskets will need to be sourced to enable a correct fit, which 
may be difficult to source. 

 
Option B - Replacement of the glazing system 
Complete replacement of the glazing system.  This would include a code 
compliant custom skylight framing system, with appropriate mullion and 
transom detailing, to direct water flow through the mullions and to the base of 
the building.  The glazing would be replaced with a laminated clear glass that 
is trafficable (ie thicker than the existing glass). 
 
The following considerations should be taken: 

•  This option will have the highest capital expenditure, but will result in 
substantially lower ongoing maintenance costs, can be designed to 
allow alternative uses of the building in the future and will add an 
additional 25-35 years of design life to the glazing system; 

•  After removal of the existing glazing system, there will be better 
access of the supporting steelwork from above, which could 
streamline the remedial actions (ie corrosion protection); 

•  The building structure would need to be re-assessed for vertical and 
earthquake loading due to the increased weight of the glass; and 

•  The UV and other solar requirements for the plants inside the 
Conservatory should be assessed to ensure that the laminated 
interlayer of any new glazing is suitable for the existing and / or future 
plant collections. 
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4.4.4 Heritage Considerations 
While it is generally desirable for original fabric to be retained where possible, 
such an approach needs to also consider the functional requirement for 
ongoing use, safety, compliance, and general life expectancy of the original 
building fabric. 
 
Glazing 
Replacement of the glazing is unlikely to have any significant heritage 
impacts, and accordingly, any consideration of such will likely be determined 
by safety, compliance, budget and functional requirement.  While it is 
desirable for any replacement glazing to be visually consistent with the 
original, it is not essential. 
 
Gasket Deterioration 
Glazing gasket replacement should have no adverse heritage impacts, if the 
new gaskets remain visually discrete as per the original. 
 
Systematic Water Ingress 
Considerations as to whether to replace the existing glazing system will likely 
be heavily influenced by whether ongoing water leaks are acceptable.  As 
noted, even with maintenance, the fundamental system design does not 
include internal guttering, while the angle of its installation promotes water 
pooling at the least weathertight location of the system: the glazing frame 
junction. 
 
While generally undesirable in terms of loss of original fabric, replacement of 
the glazing systems would be considered acceptable, if necessary, for 
ongoing use, high costs and / or practicality of ongoing maintenance.  It is not 
uncommon for original detailing to be ‘corrected’, where a flaw exists, to 
ensure the ongoing preservation and use of a Place. 
 
Any replacement glazing system, if necessary, should retain the same radial 
visual expression, that is considered intrinsic to heritage values of the Place, 
and comparable overall proportions of glazing panes and frames.  Any 
replacement of the glazing systems should only be undertaken if it resolves 
the inherent flaws in the existing system. 

4.5 Glazed louvres (operable) 
4.5.1 Description 
The monolithic glass louvres are situated at both the lower garden level, 
approximately 2m above ground, and at the roof ‘spine’.  The glass louvres 
are supported by aluminium framing at the vertical edges, with gaskets are at 
the vertical glass edges only.  The louvres are operated via internal pneumatic 
pistons, which rotate the louvres from one side only.  This system appears to 
be a ‘custom application’ consisting of actuators fitted to actuate the manual 
handle of a standard glass louvre system. 
 
At the roof level only, aluminium bracing appears to have been retrofitted to 
the louvre arms, to allow manual operation of the louvres.  Arup believes that 
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this bracing was installed in response to a 2005 report by BESTEC on the 
deteriorating performance of the louvre systems. 
 
 

 
Figure 6: Glazed louvres at ground level (external view). 
 
 

 
Figure 7: Glazed louvres at ground level (internal view). 
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Figure 8: Glazed louvres at roof level, with retrofitted bracing. 

 
 

 
Figure 9: Glazed louvres at roof level, with existing bolt hole and small edge distance 
marked in red. 
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4.5.2 Access methodology 
From the internal walkway at building perimeter, external walkways on the roof 
‘spine’ and Industrial Rope Access techniques (Aid - Climbing) internal trusses 
to inspect the internal steelwork and internal face of the façade. 

4.5.3 Discussion of Key Inspection 
Observations & Recommended Actions 

General comments 
The aluminium framing at the vertical edges of the glass appears to be in 
good condition, but there is some mild corrosion to the steel pistons at the 
external building ‘spine’.  The retrofitted bracing at the roof level appears to 
have been re-installed several times at different locations from existing screw 
holes.  Some screws were observed to be very close to the edge of the 
aluminium. 
 
Potential use of fully toughened monolithic glass  
The louvres appear to be 6mm fully toughened monolithic glass, which poses 
similar issues to Section 4.4.  There appears to be a bird mesh installed on 
the inner face of the louvres, but the mesh openings are too wide to catch 
shattered fully toughened glass ‘cubes’ from falling through to the area below.  
This is considered very low risk at the ground level louvres, as the fall zone is 
not within a public walkway in the garden, and the fall height is small (less 
than 2m), but there is some risk of glass falling from significant height in 
pedestrian zones from the roof louvres.  A risk assessment should be 
undertaken of the impact on building occupants for this.  Please refer Section 
4.4 for a detailed discussion of the impacts of glass retention or replacement. 
 
Compliance of glass louvres as a barrier at the roof 
By observation, the glass louvres will not have sufficient capacity to protect a 
fall at heights into the conservatory from the external roof ‘spine’.  At the roof, 
there appears to be no ‘fall at heights’ system in place, with the current infill 
mesh installed behind the louvres said to be installed to keep birds, loaned to 
the gardens from the zoo, in the building.  If this is the case, the mesh should 
not be relied on as protection from a fall at heights, and a building certifier 
should review and advise for compliance with current standards. 
 
Failed louvres - some pneumatic louvres are no longer operable. 
The failure of the pneumatic louvre system is due to a combination of lack of 
maintenance, asymmetric twisting motion of the glass due to the one-sided 
piston and air leakage from the pistons, which is difficult to avoid in the design 
of compressed air systems.  To combat the lack of automatic operation, 
bracing has been installed at the roof louvres to allow manual operation and 
venting of the conservatory.  For further commentary on the louvre operation 
please refer to the Mechanical Services (Section 5.6) of this Condition Audit 
Report for further commentary. 
 
From a structural perspective, there is some mild corrosion of the pistons, but 
the louvre system appears stable and does not seem to be at risk of falling or 
detaching from the substructure. 
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Arup recommend the following remedial works options: 
 
Option A – Retention and maintenance 
Retain the existing pneumatic (compressed air) system and maintain the 
entire system more frequently, to ensure continuing operation.  There is some 
risk that the louvres will continue to degrade and fail over time, despite 
maintenance, due to the age and the inherent shortcomings of air compressed 
systems due to air leakages. 
 
Option B – Replacement 
Replace the pneumatic system entirely at both the roof and ground with an 
electric actuator system with double-arm pistons, and ensure regular and 
thorough maintenance of the new system.  Arup recommend a double-sided 
operator attached to both sides of the glass to minimise the torsion induced in 
the glass, thereby reducing stress and potential for structural failure in future.  
Refer Mechanical Services (Section 5.6) of this Condition Audit Report, for 
further details of the actuator system. 
 
Please refer to Section 5.6.7 for assessment of pneumatic actuators. 

4.5.4 Heritage Considerations 
Retrofitted Louvre Bracing 
The retrofitted louvre bracing is generally clumsy and lacks a standard of 
engineering refinement consistent with the heritage values of the Place.  Any 
ongoing need for bracing should include reconsideration of its design to be 
consistent with the level of technical resolution of the remainder of the 
building.  
 
Failed Louvres 
While impressive and highly technical in nature, the compressed air system 
and pneumatic actuators have been highly problematic to maintain, due to age 
and weather exposure.  While retention and maintenance is generally 
desirable, with regard to the overall integrity of the façade louvre system, 
replacement with an electrically actuated system would be acceptable if it 
provided for the ongoing operation of the building louvre system. 
 
Systematic Water Ingress 
Considerations as to whether to replace the existing glazing system will likely 
be heavily influenced by whether ongoing water leaks are acceptable.  As 
noted, even with maintenance, the fundamental system design does not 
include internal guttering, while the angle of its installation promotes water 
pooling at the least weathertight location of the system: the glazing frame 
junction. 
 
While generally undesirable in terms of loss of original fabric, replacement of 
the glazing systems would be considered acceptable, if necessary, for 
ongoing use, high costs and / or practicality of ongoing maintenance.  It is not 
uncommon for original detailing to be ‘corrected’, where a flaw exists, to 
ensure the ongoing preservation and use of a Place. 
 
Any replacement glazing system, if necessary, should retain the same radial 
visual expression, that is considered intrinsic to heritage values of the Place, 
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and comparable overall proportions of glazing panes and frames.  Any 
replacement of the glazing systems should only be undertaken if it resolves 
the inherent flaws in the existing system. 

4.6 Insulated fridge panels 
4.6.1 Description 
The fridge panels consist of insulated steel sandwich panel construction, 
approximately 40mm in depth, with approximately 1mm prefinished steel ‘skin’ 
(expected to be Colorbond or similar) on the outer and inner face.  The steel 
cladding has a small vertical indentation / profile on the north and south ends, 
and is completely flat on the east and west elevations, next to the plant rooms 
(this difference appears to be purely for visual reasons, the panel systems are 
otherwise identical). 
 
The core material is expanded polystyrene, which is adhesively bonded to the 
steel skin.  The sandwich panels are held in place with an extruded aluminium 
cassette system, which consists of two mating components, clamped together 
using a screw fastener.  The panels are restrained through friction of their own 
self-weight, with a black plastic tape being located between the aluminium 
extrusion and steel skin. 
 

 
Figure 10: Typical external cladding panels (variant with shallow steel profile shown).  
Note ‘bubbling’ of panels at midsection. 
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Figure 11: Typical external cladding panel extrusion (image taken at base of cladding).  
Note exposed expanded polystyrene core. 
 

4.6.2 Access methodology 
The insulated steel sandwich panels were able to be fully accessed via twin 
rope abseiling and inspected closely, as well as on foot, from ground level. 

4.6.3 Discussion of Key Inspection 
Observations & Recommended Actions 

Delamination of steel cladding from core 
The steel layers have begun to debond from the polystyrene core, which can 
be seen through the ‘bubbled’ appearance of the cladding, both internally and 
externally.  The delamination has likely been exacerbated through repeated 
water ingress, through the unsealed panel edges.  The polystyrene core 
appears to have broken down internally, as evident through a ‘crackling’ 
sound when the delaminated areas are pushed.  
 
The delamination reduces the structural capacity of the panels, as the steel is 
no longer adhered to the substrate and the components no longer function as 
a single composite element.  While the percentage of debonding is mild for the 
panels (potentially 30-40% for the worst-case panels), this will worsen over 
time and could eventually lead to the structural failure of the fridge panels 
under suction wind loads.  The steel skin cannot span the width alone and 
requires the composite properties of the whole panel to be structurally viable.  
The rate of debonding is unclear and should be reviewed regularly. 
 
Degradation of paint system and corrosion of steel 
The finish to the steel (expected to be Colorbond or similar) appears to have 
come to the end of its design life and is chalky / degraded, with some spots of 
visible steel rust.  Arup recommends a complete replacement of the panels to 
address this, and the systemic issues faced by the fridge panels.  Recoating is 
not considered a cost-efficient option, as the panels are slowly degrading 
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structurally, due to the debonding of the laminate, regardless of the condition 
of the coating system. 
 
Gaps in cladding due to thermal movement 
Due to thermal expansion and contraction, the fridge panels have slid 
downwards (and in a small number of cases, have been pushed upwards).  
This has caused water ingress into the Conservatory, and also allowed water 
to flow through the unsealed panel edges, exacerbating the panel 
delamination.  Arup recommends that complete replacement of the panels 
with an improved system, with a base support at each panel and reduction in 
clamping force, is the best method to remedy this issue. 
 
Fire risk posed by polystyrene core 
The core material appears to be expanded polystyrene, which is flammable.  It 
is understood that DPTI have undertaken a Combustible Materials Audit on 
the Bicentennial Conservatory and, as a result, such an assessment does not 
form part of this audit.  A risk review of DPTI’s Combustible Materials Audit, in 
relation to the cladding, is recommended to be undertaken by a fire engineer 
and building certifier.  This risk review should include an assessment of the 
risk of loss of the Heritage Listed place, arising from fire, and safety of 
occupants during egress.  Such an assessment falls outside of the scope of 
this Condition Audit. 
 
Bimetallic corrosion between steel and aluminium 
As the cladding material is steel and the cassette is aluminium, there is a risk 
of ongoing bimetallic corrosion between the two components.  This appears to 
have been minimised through the use of black plastic tape between the 
components, so no major degradation of the aluminium was observed.  At 
some locations, the tape has dislodged, and these areas are at risk of 
bimetallic corrosion.  The structural impact of this potential corrosion is 
relatively low, and should be reviewed in a yearly maintenance inspection. 
 
Option A - Replace worst-affected panels only 
Individual fridge panels could be replaced when the debonding is observed to 
reach a specific percentage (eg 40-50%) or holes are visible in the panel.  A 
product of similar depth could be used instead.  The following considerations 
should be taken: 

•  Ongoing maintenance costs for replacement will be higher over time 
due to ad hoc nature of replacement and individual engagement of 
contractors for the works; 

•  The replaced panels will likely be subject to the same issues as the 
existing panels (delamination over time, thermal movement); and 

•  It may be difficult to procure a sandwich panel to match the existing 
system depth and fit within the existing extrusions. 

 
Option B - Complete replacement of fridge panels 
This option will provide the opportunity to address the innate issues faced by 
the current cladding system, including fire performance, reduction in thermal 
movement causing water ingress, and should provide a better performing 
cladding system that will require minimal maintenance for a typical 25 year 
design life (or longer). 



 

 

Bicentennial Conservatory : Issue -  

4.6.4 Heritage Considerations 
While it is generally desirable for original fabric to be retained where possible, 
such an approach needs to also consider the functional requirement for 
ongoing use, safety, compliance, and general life expectancy of the original 
building fabric. 
 
Insulated Fridge Panel 
There are multiple factors dictating the timing and replacement of panels, 
including fire risk, structural integrity, bimetallic corrosion risk, weather 
tightness, and degradation of coating finish.  Both options presented result in 
the replacement of original fabric, with Option A being progressive 
replacement, based on condition, and Option B being complete replacement. 
 
While retention of original fabric is preferred, the requirement to replace is 
acknowledged, particularly if it presents an unacceptable fire safety risk, or is 
no longer structurally adequate. 
 
Any replacement panels should retain the same visual expression (size, radial 
layout) to the original. 
 

4.7 External structure / access path at 
‘spine’ 

4.7.1 Description 
Welded steel CHS and SHS sections form the central structural support of the 
building.  The access pathway consists of both welded steel plate and rebar, 
coated in the same paint system as the primary structure, and galvanised 
mesh steps bolted to the primary structure. 
 

 
Figure 12: Typical galvanized grille steps at ‘spine’. 
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Figure 13: Welded rebar to steel plate, as part of anti-slip design method.  Note 
dilapidation of paint coating system. 
 
 

 
Figure 14: Welded steel RHS and SHS members. 
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Figure 15: Failed coating system at walkway steel plate. 
 
 

 
Figure 16: Water ponding at end of spine. 
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Figure 17: Water ponding at end of spine. 
 

4.7.2 Access methodology  
This zone was accessed from the existing access pathways at the roof. 

4.7.3 Discussion of Key Inspection 
Observations & Recommended Actions 

Water ponding 
The channel that runs along the top edge of the façade displays higher levels 
of corrosion compared other areas, due to water ponding.  Water was found to 
be ponding in the channels at each end of the structure (Figure 16), as a 
result of the detail combined with the sloping geometry of the building’s 
‘spine’.  The channel should be cleaned back, repaired and repainted along 
the full length of the structure.  At each end, the low points of the channels 
that are ponding with water should be filled with an epoxy filler that is sloped, 
to allow the water to shed into the drain or down the face of the façade.  Given 
the extent of localised corrosion, this repair should be undertaken within the 
next year. 
 
Degradation of paint system & corrosion of steelwork 
The coating system has reached the end of its life, which is indicated by film 
degradation that has resulted in a chalky texture to the full extent of the 
painted surfaces of the structure.  Bubbling and loss of adhesion of the 
coating system has occurred in a number of locations.  The deterioration of 
the coating system and subsequent corrosion of the steelwork is now 
expected to happen at an accelerated rate. 
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Option A - Locally repair coating system 
The coating system could be locally repaired, with areas of visible corrosion 
cleaned back to bare metal via grit blasting or wire brushed with power tools.  
These areas could then be primed and coated in accordance with AS 2312.1.  
This should also be accompanied with a regular inspection regime.  Continual 
coating repairs are likely to be required on a yearly basis.  Applying a new 
coating system in this manner is also unlikely to meet paint manufacturer’s 
typical system application requirements and / or achieve warranties. 
 
Option B - Clean back all structural steel work and replace coating system 
By undertaking a full replacement of the existing coating in accordance with 
the coating system manufacturer’s requirements and AS 2312.1 an additional 
15-20 year life span of the coating system can be expected, with only limited 
annual maintenance, as required by the coating system manufacturer 
(cleaning of debris, repairing accidental damage etc).  This option is 
recommended to be undertaken at the same time as glass repairs / 
replacement is undertaken.  Botanic Gardens management should consider 
damage, from any paint strippers and etch primers, to the plants within and 
surrounding the Bicentennial Conservatory. 

4.7.4 Heritage Considerations 
Coating systems have a limited life span, and their replacement is anticipated 
as part of the ongoing maintenance of the Place.  Surfaces proposed for 
repainting were originally painted, so no adverse heritage impacts are 
anticipated. 
 
New coatings should ideally match the colour and finish of the original. 

4.8 Metal louvres 
4.8.1 Description 
Extruded aluminium louvres for mechanical plant exhaust, mechanically fixed 
to a metal subframe, with the free edge supported by discrete steel brackets.  
Located at east and west elevations at ground level. 
 

 
Figure 18: Extruded aluminium louvres at east / west elevations. 
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Figure 19: Extruded aluminium louvres, with steel bracket supports.  Note yielded 
bracket at centre. 

4.8.2 Access methodology  
Observable from ground level. 

4.8.3 Discussion of Key Inspection 
Observations & Recommended Actions 

Yielded / broken brackets 
It is likely that due to human impact (either through attempted climbing or 
being hit by an object) the brackets have yielded, causing the louvres to sag, 
or disconnect from the alignment pins at the ends of parallel louvres.  The 
condition of the louvres appear to be otherwise fair, with some degradation of 
the paint coating system to the aluminium. 
 
Arup have explored the following remedial works options: 
 
Option A – Retention of current louvre system, replacement of damaged 
brackets only 
Structural impact of leaving the louvres in their current condition is low (they 
do not appear at risk of disengagement), and should not adversely affect the 
mechanical plant performance.  The louvres are relatively easy to access from 
ground, and could be cleaned and the brackets could be remediated as a 
standalone item. 



 

 

Bicentennial Conservatory : Issue -  

 
Option B – Recoating of the louvre system and replacement of all damaged 
components. 
If the other façade systems are being remediated, Arup recommend that the 
louvres are removed, cleaned, recoated and reinstalled onsite during this 
process. 

4.8.4 Heritage Considerations 
Both options seek to retain the original louvre system, and as a result should 
have no adverse heritage impacts.  Stabilisation and refixing of loose or 
vulnerable fabric is desirable. 

4.9 Vermin mesh  
4.9.1 Description 
Stainless steel mesh behind metal and glass louvres, and at ground level to 
the base of fridge panels, mechanically fastened.  The screw fasteners appear 
to be corroding at an accelerated rate due to the contact of dissimilar metals 
(stainless steel and mild steel). 
 

 
Figure 20: Stainless steel vermin mesh at building base.  Note that at this location, the 
mesh has partially detached from the substrate. 
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Figure 21: Stainless steel mesh at the building ‘spine’.  Note the accelerated corrosion 
of the mild steel fasteners, due to contact with the stainless steel (bimetallic corrosion). 

4.9.2 Access methodology 
Observable from ground level. 

4.9.3 Discussion of Key Inspection 
Observations & Recommended Actions 

Detachment of vermin mesh at ground 
Due to general wear and tear, and potentially accelerated degradation of the 
screw fasteners due to bimetallic corrosion, some portions of the vermin mesh 
at ground level have detached.  These items could be manually reinstated 
from ground at relatively low cost.  Alternatively, if the entire fridge panel 
system is to be replaced, it would be a good opportunity to replace or re-
fasten all vermin mesh panels. 
 
Corrosion of screw fasteners at roof 
Due to the contact between stainless steel mesh and mild steel components, 
there has been bimetallic corrosion of the screw fasteners.  The fasteners 
should be replaced with stainless steel screws. 
 
Mesh at the roof 
It has been advised by Botanic Gardens’ staff that the mesh at the roof ‘spine’ 
was installed to keep birds, loaned to the Gardens by the Zoo, from escaping 
the Conservatory.  If this be the case, there is no barrier to protect a fall from 
height at roof ‘spine’ walkway.  By inspection, the glass louvres will not have 
sufficient capacity to act as a barrier.  Advice should be sought from a building 
certifier as to compliance requirements and current standards. 

4.9.4 Heritage Considerations 
Vermin mesh is understood to be a later installation, and if so, is not 
considered to be fabric of heritage significance.  Retention is acceptable; 
however, any refixing should be undertaken in a manner as to prevent 
bimetallic corrosion. 
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4.10 External glass doors 
4.10.1 Description 
Aluminium framed, proprietary commercial sliding door system, with 6mm 
clear glass, at the building entrances (north and south). 

4.10.2 Access methodology 
Observable from ground level. 

4.10.3 Discussion of Key Inspection 
Observations & Recommended Actions 

The doors appear to be in good condition and have reportedly been installed 
within the last 10 years, so are still within the expected design life (20-25 
years).  No exceptional maintenance requirements are anticipated other than 
that normally expected of proprietary automatic sliding door systems. 

4.10.4 Heritage Considerations 
Sliding doors appear to have replaced the originally documented swinging 
doors at some point, most likely in response to changing code requirements 
for building accessibility.  This change in door suite is not considered to have 
had an adverse impact on the heritage values of the place and therefore 
retention, maintenance and even replacement as necessary is considered 
acceptable in terms of heritage impacts. 

4.11 Primary steelwork 
4.11.1 Description 
Steel CHS primary members, including welded steel SHS trusses, with bolted 
connections to central ‘spine’ and base plates to concrete slab.  Some 
secondary steel members show evidence of paint degradation. 
 

 
Figure 22: Cracked coating system at welded node, typical all nodes. 
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Figure 23: Cracked coating system typical across structure. 
 
 

 
Figure 24: Cracked coating system typical across structure. 

4.11.2 Access methodology 
The internal steelwork was inspected via Industrial Rope Access technique of 
Aid Climbing the steel trusses. 
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4.11.3 Discussion of Key Inspection 
Observations & Recommended Actions 

The architectural top coat has begun to peel away from the barrier coat.  See 
Section 4.7 on the degradation of paint system for further information.  The 
condition and recommendations for the internal and external coating system 
are the same across the structure. 

4.11.4 Heritage Considerations 
As noted earlier, most coating systems have a limited life span, and their 
replacement is anticipated as part of the ongoing maintenance of the Place.  
Surfaces proposed for repainting were originally painted so no adverse 
heritage impacts are anticipated. 
 
New coatings should ideally match the colour and finish of the original. 

4.12 Internal blockwork 
4.12.1 Description 
Concrete blockwork at plant room walls. 
 

 
Figure 25: Rendered blockwork wall at the internal garden. Note the mounded earth, 
which breaches the height of the damp-proof course in the blockwork. 
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Figure 26: Rendered blockwork wall at the mechanical plant rooms (opposing face to 
the gardens).  Note the salt damp as a result of the breached damp-proof course.  
Heavily damaged coating system on primary steelwork. 
 

4.12.2 Access methodology 
Observable from ground level. 

4.12.3 Discussion of Key Inspection 
Observations & Recommended Actions 

Salt damp at blockwork walls 
As the earth within the garden has been mounded over the damp-proof 
course, moisture and salts have penetrated the walls, resulting in staining and 
efflorescence.  The structural damage to the blockwork and mortar appears to 
be minimal, but could worsen over time, depending on the environmental 
conditions (increased moisture or regular application of fertilisers to the 
garden will exacerbate the salt damp). 
 
Option A - Clean visible salts and leave wall and garden as is 
The blockwork can be cleaned, and the salts removed from the area, which 
will prevent the recirculation of salts through the slab and soil.  The condition 
of the wall should be inspected yearly as part of a regular building 
maintenance strategy. 
 
Option B - Move location of soil within the garden to prevent breaching of 
damp-proof course, install membrane 
If the structural integrity of the wall is compromised over time, the soil should 
be moved, a weatherproof membrane installed to the wall and integrated with 
the damp-proof course, and the soil reinstated as required.  This will require 
substantial landscaping changes, but could be undertaken when or if the 
building use / plantings are altered in the future. 
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4.12.4 Heritage Considerations 
Salt damp on walls appears to be staining only at this stage, with no visible 
signs of fabric degradation.  Decay of the masonry blocks is anticipated 
however, if Option B is not actioned.  It is therefore recommended that Option 
B be considered in any major reconfiguration of landscaping within the 
Conservatory to ensure the long term preservation of original fabric of heritage 
significance. 

4.13 Concrete slabs  
4.13.1 Description 
Concrete slabs and steel encased hobs at plant rooms, at the building 
perimeter. 
 

 
Figure 27: Concrete slabs at plant rooms.  Note deposition of salts due to moisture in 
the local environment (likely to be caused by mechanical plant or migration of salts 
from earth underneath slab). 
 

 
Figure 28: Concrete slabs at plant rooms.  Note deposition of salts due to moisture in 
the local environment (likely to be caused by mechanical plant). 
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Figure 29: Severely corroded steel encased hobs at plant rooms. 

4.13.2 Access methodology 
Observable from ground level. 

4.13.3 Discussion of Key Inspection 
Observations & Recommended Actions 

Efflorescence at slab 
Extensive salt deposition and water staining was observed in multiple plant 
rooms, and may be caused through migration of salts from the earth below, 
travelling up through the slab, or from the plant operations on the top of the 
slab.  It was unclear how recently this has occurred, as some mechanical 
plant has been decommissioned for several years.  Arup recommends that the 
slabs are swept, and the salt is removed entirely, and the slab condition is 
reviewed during regular maintenance inspections.  Further investigation into 
the cause of further build-up of efflorescence should be undertaken if 
observed, as excessive salts may cause degradation of the slab and steel 
rebar within it. 
 
Corroded steel encased hobs 
Embedded steelwork at the equipment pedestals has undergone significant 
corrosion.  All steelwork below 500mm of height within the plant rooms should 
be cleaned back to bare metal and recoated with an appropriate paint system 
to AS 2312.1. 

4.13.4 Heritage Considerations 
Recoating of steelwork should have no adverse heritage impacts.  Ongoing 
monitoring as recommended should identify any fabric at risk.  
Reconfiguration or reconstruction of plantroom hobs (if required) is also 
considered to have no adverse heritage impacts. 
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4.14 Steelwork in mechanical plant 
4.14.1 Description 
Miscellaneous hot-rolled steel members to support mechanical plant, at back-
of-house zones. 
 

 
Figure 30: Examples of secondary steel elements used to support mechanical plant or 
provide access to systems.  Note accelerated corrosion of steelwork in contact with the 
slab. 
 

 
Figure 31: Galvanised steel ‘cover’ over the primary structural elements, with degraded 
paint system to SHS members as evident from ‘leaking’ white marks. 
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4.14.2 Access methodology 
Observable from ground level. 

4.14.3 Discussion of Key Inspection 
Observations & Recommended Actions 

The coating system covering the primary steelwork within the plant rooms, in 
certain areas, has severely degraded and is no longer protecting the 
steelwork.  
 
Primary steelwork within all the plantrooms should be cleaned and recoated 
as soon as practicable.  In particular, the steel sheets covering the CHS 
members above the headers should be removed and the steelwork inspected. 

4.14.4 Heritage Considerations 
Recoating of steelwork is should have no adverse heritage impacts.  

4.15 Internal elevated walkway 
4.15.1 Description 
Steel-framed, painted primary structure, with timber slats to the walkway.  
Deactivated mechanical plant is suspended from the underside of the 
structure. 
 

 
Figure 32: Underside of the pedestrian walkway. 
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Figure 33: Timber boardwalk at the internal walkway. 

4.15.2 Access methodology 
Observable from ground level. 

4.15.3 Discussion of Key Inspection 
Observations & Recommended Actions 

Corrosion at column base 
The paint system has degraded at some column bases, due to the direct 
contact with moist soil, and some corrosion to the steelwork is visible.  At 
these locations, the steelwork should be blasted, and the coating system 
should be reapplied locally to prevent further corrosion. 
 
Timber screw corrosion  
It appears that some timber screws have corroded due to the humid 
environment within the Conservatory.  These fasteners should be replaced 
with screws with minimum Class 4 corrosion protection. 
 
Timber deck 
The ends of the timber decking elements appear to have some small areas of 
rot.  They should be inspected as part of the regular maintenance 
methodology and replaced individually as required. 
 
Compliance of balustrade as a barrier 
Current infill mesh installed to balustrading appears ad hoc.  The balustrade 
should be reviewed by a building certifier for compliance with current 
standards, as it is protecting a fall at heights. 

4.15.4 Heritage Considerations 
Recoating of steelwork, where necessary, to prevent ongoing decay should 
have no adverse heritage impacts.  Maintenance of walkway to prevent further 
degradation of heritage fabric is desirable. 
 
Mesh installed to balustrading is somewhat ad hoc and visually intrusive.  
Alternative solutions befitting architectural qualities and heritage values of the 
building should be considered. 
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5.0 Services Audit 
5.1 Overview 
The following Condition Audit Report has been prepared with the objective of 
ascertaining the condition, degradation, system faults and remedial works 
required to the existing Mechanical and Fire Protection Services at the 
Bicentennial Conservatory. 

5.1.1 Mechanical Services 
The original building was commissioned in 1988 and was designed for use as 
a Tropical Conservatory.  The Mechanical systems installed provided 
ventilation, heating and humidification to create a tropical environment 
internally.  Over the years, the plant collection and building use has changed 
and the tropical conditions previously provided are no longer required.  The 
mechanical systems that formed part of the building environmental systems 
are detailed in Section 5.6. 

5.1.2 Fire Protection Services 
Due to the building's unique nature and use, the fire protection systems were 
originally designed to protect only the high-risk portions of the building; being 
the two plant rooms on the east and the west of the plant exhibition space.  
The systems that form part of the Fire Protection Services as currently 
installed are detailed in Section 5.7. 

5.2 Limitations 
BESTEC releases this report subject to the following conditions and 
qualifications: 

• The report may only be used for the purpose for which it was 
commissioned as stated above; 

• The report may only be reproduced in full; 
• The report shall not be considered as relieving any other party of their 

responsibilities, liabilities or contractual obligations; 
• The report addresses the disciplines of Mechanical and Fire 

Protection Services only; 
• System visual inspections were carried on 15 h of July 2019 and 

system operational checks carried out on the 1s  of August 2019; 
• The report does not address Electrical and Hydraulic Services or the 

building structure; 
• The report does not address the presence of asbestos or other 

contaminative materials; 
• Compliance with codes and standards has not been addressed, as 

briefed; and 
• Cost estimates are based on current estimated order of costs and 

exclude escalation and GST. 
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5.3 Summary of Key Mechanical 
Services Observations 

The Mechanical Services in the Bicentennial Conservatory are generally in fair 
to poor condition.  Due to the age of the systems, and an assumed lack of 
funding for associated repairs and maintenance to the Mechanical Services 
systems, the systems have degraded to a condition where many components 
are required to be replaced. 
 
It is evident that maintenance has been undertaken only to the extent 
necessary to keep the building operating.  The current degradation of the 
existing systems may have been alleviated if regular preventative 
maintenance and repairs had been carried out.  
 
The following remedial works require attention with in the next 6-12 months: 

• The high level ventilation louvre pneumatic actuators and pneumatic 
controls system requires replacement; 

• The Building Management System (BMS) is obsolete, is no longer 
supported and requires replacement; 

• The existing reverse osmosis water filtration system requires 
replacement.  BESTEC understands these works are currently being 
assessed; and 

• Conduct thermovision photography of the electrical distribution boards 
to identify any potential hot spot fire initiation risks associated with 
loose connections inside the boards. 

 
Less immediate remedial works that are required to maintain the systems in 
an operating condition have been identified in the report, and these can be 
addressed in a timeframe to suit funding availability. 

5.4 Summary of Key Fire Protection 
Services Observations 

The Fire Protection Services are being serviced and maintained as they were 
when originally installed.  The fire alarm panel has been replaced in the last 5 
years and is in good working order.  Smoke detectors periodically fail due to 
water ingress; however, these are replaced with new when and as this occurs. 
 
In the course of BESTEC’s inspection, it was noted that fire truck access to 
the external fire hydrants serving the building is restricted and does not 
comply with current code requirements.  While code compliance items are not 
part of the scope of this audit, this item should be acknowledged and 
addressed to ensure that occupant safety and the fabric of the Place is not put 
at risk. 
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5.5 Commentary of Services Heritage 
Considerations 

As noted in Section 3.3, the heritage values embodied in the building services 
lie in the contribution towards a state-of-the-art services system that support 
the living collection housed within the Conservatory.  On this basis, individual 
services systems are considered to not be of specific heritage value, and 
changes to them, arising from maintenance or alterations to the living 
collection, are both envisaged, and consistent with the heritage values of the 
Place. 
 
The possible exception to this may be the building’s louvre system, which also 
forms part of the overall architectural expression.  Heritage values associated 
with their pneumatic actuation, however, are considered in the context of their 
contribution towards the state-of-the-art services systems that support the 
living collection, rather than any specific heritage value in isolation. 

5.6 Mechanical Services 
5.6.1 Inspection Details 
As part of the Condition Audit, the following investigations were undertaken: 

• Site survey of the existing systems to visually inspect their 
configuration and external physical condition; 

• All systems were witnessed for operation and functionality through the 
BMS, with the assistance of the BMS Contractor, Schneider Electric.  
The only system not witnessed to be in an operating condition was the 
high-level louvre system; 

• Mechanical Services inspection reports, prepared by Spotless for the 
last 12 months, were made available for review.  While service 
records are numerous, there is very little detail in the service reports 
describing the work undertaken or reporting on repairs required - eg 
service records show water samples sent to a Pathology Testing 
Laboratory, but there is no record of the outcome of the tests held on 
site in the building, showing legionella control is satisfactory or 
otherwise.  We understand the pathology test results are kept 
separately in the Goodman Building; and 

• Original as-installed Mechanical Services drawings were reviewed. 

5.6.2 Ventilation and Heating Systems 
The Conservatory is provided with 4 off ducted ventilation systems, each 
comprising an air filter bank, heating hot water coils and an inline axial type 
supply air fan.  The 4 systems provide ventilation to each quadrant of the 
Conservatory. 
 
Each system is provided with an economy cycle that enables the ventilation to 
be switched from 100% return air mode to 100% outside air mode.  
 
The 4 ventilation systems have been turned off and are understood to not be 
required for the current plant collection.  It is understood that the Conservatory 
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is naturally ventilated via the existing low level louvres and high level louvres, 
each of which are manually driven open or closed as needed to control the 
temperature inside the Conservatory. 

5.6.3 Control Systems 
The Conservatory is provided with a Building Management System (BMS) 
comprising a computer, controls software and a graphics user interface linked 
to electronic controllers and field devices.  The BMS is of Schneider Electric 
manufacture.  The controls system runs on the Schneider Electric proprietary 
Inet controls software.  The computer and software are original and are 
obsolete, due to their age.  Spare parts for the controllers and support for the 
software are no longer available.  However, while the BMS is currently 
operational, there is no certainty that this will remain so in the coming months. 
 
The BMS controls and monitors the following systems: 

•  High Level glazed louvre systems; 
•  Low level glazed louvre systems; 
•  Ventilation and Heating Systems (currently not in use); 
•  Heating hot water units; and 
•  Reverse osmosis water misting system. 

5.6.4 Compressed Air System 
The Conservatory is equipped with a compressed air system comprising 2 
compressors of ‘Compair’ manufacture, each with a refrigerated air dryer and 
a common vertical air receiver.  The air compressors provide pressurised air 
to the actuators and control solenoid valves that drive both the high level and 
low level glass louvres and the return and outside air dampers on each of the 
4 ventilation and heating systems.  The compressed air is reticulated from the 
air receiver to the louvre and damper actuators and solenoid valves via a 
combination of LDPE plastic pipework and copper pipework.  The air 
compressors are functional, however, the system leaks compressed air and 
the compressors are continually making up these losses. 

5.6.5 Misting System 
The misting system installed in the Conservatory provides high pressure 
atomisation of pure reverse osmosis water to create an instant cloud inside 
the building.  This misting system is used to control the humidity and provide 
evaporative cooling inside the Conservatory, aiding in preserving the health of 
the plant collection.  This misting system is automatically controlled via the 
BMS. 
 
The misting system plant is located in the western plantroom.  The plant 
consists of storage tanks, reverse osmosis water filtration and softening 
system and high pressure pumps.  The treated water is reticulated into the 
Conservatory via stainless steel piping and is atomised through special 
nozzles with micron fine apertures. 
 
The misting system is in good condition for its age and will continue to provide 
reliable service, provided regular preventative maintenance is undertaken. 



 

 

Bicentennial Conservatory : Issue -  

5.6.6 Heating Systems 
A hydronic convection heating system comprising finned tube heaters, is 
installed to the underside of the elevated walkways in the Conservatory.  
Heating hot water was reticulated through this piping system to heat the 
building as needed.  The heating hot water was generated by natural gas fired 
hot water units located in the eastern plantroom.  
 
The heating hot water units and the convection heating system have been 
decommissioned and the systems are not in use any more.  The internal 
condition of this system is unknown and hence any re-commissioning intent 
would require detailed inspection and assessment beforehand. 

5.6.7 Automatic Louvre Systems 
The Conservatory is ventilated by low and high level operable glass louvres.  
The glass louvres are opened and closed by pneumatic cylinder rams driven 
by the compressed air system.  The low and high level louvres are interfaced 
to operate in unison by the BMS when in automatic mode.  The louvres would 
be driven open to: 

• Naturally ventilate and relieve heat build-up inside the building; 
• Relieve excess humidity inside the building; 
• Provide economy cycle relief when mechanically ventilated; and 
• Provide smoke spill in fire mode. 

 
The externally mounted pneumatic rams on the high level louvres were 
replaced in 2005, and are now approximately 15 years old, appear to be 
seized and are not operational.  The solenoid control valves that regulate the 
compressed air to each cylinder ram, for the opening and closing of the 
louvres have failed and are no longer operating.  Consequently, the louvre 
systems cannot be operated in automatic mode through the BMS. 
 
The low level louvres are installed inside the building and are operational.  It is 
understood automatic control via BMS has been disabled and these louvres 
are manually driven open and closed by the Conservatory staff to regulate the 
temperature inside the building as needed. 
 
Replacement actuators could be made on a like for like basis using new 
pneumatic actuators with the associated pneumatic controllers and solenoid 
valves being replaced to return the system to an operational condition. 
 
BESTEC notes, however, that pneumatic systems are expensive to operate 
as the cost of maintaining the compressor, annually certifying the pressure 
vessel receiver, the energy consumed to compress air, drying it, reticulating it 
and controlling it is significant. 
 
An option to reduce this operating cost would be to replace the actuators with 
electrically driven 24 volt linear actuators that are directly controlled from the 
BMS. 
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5.6.8 Smoke Management System 
It is understood the high level louvres were used to relieve smoke from the 
building in the event of a fire.  The smoke detection system would send an 
alarm signal to the BMS to open the louvres in the event of a fire alarm. 
 
This functionality is not available due to the current condition of the pneumatic 
system that drives the louvres. 
 
While the terms of reference for this report excludes code compliance 
considerations, it is worth noting that the current BCA does not require smoke 
spill in a building of this size if a complying smoke detection system is 
installed. 
 
For such a system to function reliably, in conjunction with the misting system 
used to cool the building, an aspirated smoke detection system comprising 
sampling tubes, run along the spine of the building at high level linked to 
analysing controllers at low level and incorporating condensation 
compensation, is suggested. 
 
This approach would mean that the high level louvre windows would no longer 
need to open in the event of a fire to relieve smoke and the replacement 
actuators would not need to be fail safe actuators, as these are very 
expensive. 

5.6.9 Water Filtration Systems 
Water filtration systems comprising water storage tanks, softeners, UV filters, 
carbon filters, Reverse Osmosis filters and circulating pumps are provided.  
These filtration systems serve the misting system and the pond make up 
water systems.  The pumps are currently in good condition.  The filters are 
replaced regularly as their efficiency becomes depleted. 

5.6.10 Maintenance Observations 
Service reports and verification inspections of the Mechanical Services have 
been conducted.  Issues requiring attention have been identified as follows: 
 
Mechanical switchboards  
There is no evidence that the mechanical switchboards have been checked 
for loose connections or for the integrity of insulation on components within 
the boards.  
 
It is good practice for Thermovision Photography to be undertaken every 12 
months to verify that the electrical switchboards are safe with no hot spots 
which could cause a possible fire.  The Mechanical Switchboard is 
approximately 31 years old and the potential fire risk increases with age. 
 
Acknowledging the flammable nature of the external cladding of the building, 
minimising the risk of an electrical fire through regular thermal photography of 
the switchboards is strongly recommended. 
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Air Compressor 
While conducting site investigations, BESTEC noted one of the air 
compressors kept operating and did not turn off.  The compressed air to the 
building was isolated at the receiver to determine if this was due to air leaks in 
the piping out to the building or due to a faulty compressor.  It was established 
to be a faulty compressor, which will require servicing to rectify the problem. 
 
Sump Pumps  
The review of the service reports indicated sump pump No. 1 failed in 
February 2019, and has been consistently recorded as faulty every month up 
to the end of June 2019.  BESTEC understands quotations for the 
replacement of the pump have been submitted, and we understand these 
have now been replaced. 
 
Natural Gas Monitoring  
A natural gas monitoring system is provided in the heating hot water unit 
plantroom and in the electrical standby generator room.  The gas sensors in 
these rooms are checked for calibration every 3 months. 
 
We understand the heating hot water units are decommissioned and the gas 
supply to these units has been isolated.  Consideration to removing the sensor 
from this plantroom is suggested as there seems no point maintaining a 
sensor in a room in which the gas supply has been terminated. 
 
BESTEC further suggest the gas sensor in the electrical generator room be 
monitored by the BMS, so that an alarm condition can be automatically 
relayed by text message or email to the responsible party tasked with 
responding to such alarms. 
 
BMS Controls System  
As noted above, the BMS system is obsolete and its operating condition is on 
borrowed time.  This system requires replacement with a current state of the 
art digital controls system. 
 
High Level Louvres  
Maintenance of the high level louvre pneumatic controls system appears to 
have been abandoned as evidenced by the inoperable state of the system. 
 
Ventilation Systems 
The maintenance records suggest the ventilation and heating systems have 
been in an unused decommissioned state for many years, as there is no 
record of any maintenance having been carried out / recorded in the available 
maintenance logs. 
 
The ventilation systems were manually turned on and were found to be 
functional, however they will require considerable maintenance before placing 
back into operation.  If these systems were to be put back into operation, the 
maintenance works required would include: 

• All internal surfaces of the filter plenums and ductwork to be cleaned 
of dirt, mould and general grime.  Internal surfaces to be coated with a 
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rust inhibitor to prevent further corrosion; 
• Supply Fan No.1 vibrates in operation, suggesting the impeller is out 

of balance.  A clean and re-balance may rectify this fan, but given the 
age of the fans, consideration to replacing all 4 fans and motors with 
new units is recommended; 

• Air filters to be replaced; 
• Pneumatic damper actuators to be repaired and re-aligned; and 
• Rusted ductwork to be replaced.  All duct work to be rust inhibited and 

repainted. 
 
Water Storage Tanks 
There are no reports to indicate the water storage tanks, for any of the water 
storage systems, have been checked for cleanliness, structural or leak 
integrity.  The last date on the tanks indicate servicing occurred in 2014.  The 
tanks should be checked every 12 months. 
 
Water Filter Systems 
The review of the service reports indicates advice from the maintenance 
contractor that the water filtration systems have reached the end of their 
service life and are due for replacement.  The records indicate quotations 
were submitted in May 2019, and we understand these have now been 
replaced. 
 
Labelling 
Identification labelling on the existing plant and equipment is sparse.  It 
appears much of the original labelling has been lost or decayed over time.  
Replacement would make plant identification, troubleshooting and service 
reporting more accurate and efficient. 
 
Service reports  
The maintenance log books on Site are not being filled in and the service 
entries for the equipment are not being updated.  A large number have their 
last entry recorded as being between 2013 and 2015.  This makes it difficult to 
ascertain if equipment is being regularly maintained and what the extent and 
nature of the repair history of the plant and equipment is. 

5.6.11 Summary of Mechanical Services 
Heritage Considerations 

As noted in Section 3.3 and 5.5, the heritage value of the building services is 
embodied in their role in providing a state-of-the-art services system to 
support the living collection housed within the Conservatory.  On this basis, 
the following heritage commentary is provided on the building’s mechanical 
services: 
 
Compressed Air / Automatic Louvre System 
While impressive and highly technical in nature, the compressed air system 
and pneumatic actuators have been highly problematic to maintain, due to age 
and weather exposure.  While retention and maintenance is generally 
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desirable, with regard to the overall integrity of the façade louvre system, 
replacement with an electrically actuated system would be acceptable if it 
provided for the ongoing operation of the building louvre system. 
 
BMS System 
An operational BMS system is essential to the operation of state-of-the-art 
building services, and therefore its upgrade / replacement is consistent with 
the heritage values of the Place. 

5.7 Fire Protection Services 
5.7.1 Inspection Details 
As part of the Condition Audit of the Fire Protection Services, the following 
investigations were undertaken: 

• Site survey of the existing systems to visually inspect their 
configuration and external physical condition; 

• Fire Protection Services inspection reports prepared by Spotless, for 
the last 12 months, were made available for review.  The reports are 
as required by the Australian Standard for the maintenance of fire 
protection systems, and issues raised in the reports appear to have 
been addressed; 

• No documentation on the testing of the fire hose reels and the 
portable fire extinguishers was provided for review.  Evidence of 
regular inspection of these items is evident from the stamped 
inspection tags on each piece of equipment; and 

• Original Fire Protection Services drawings were obtained and 
reviewed. 

5.7.2 Fire Detection Systems 
The fire detection system comprises thermal detectors installed throughout the 
two plant rooms and smoke detectors installed in the ventilation ductwork to 
sample the return air from the main exhibition space.  Manual call points are 
installed adjacent the main north and south entrances, as well as at the exit 
door to the plant rooms.  Other than the smoke sampling of the return air, 
there is no fire detection within the main exhibition space. 
 
The fire alarm panel is a conventional Notifier Panel, which was replaced in 
2014.  It is in good condition. 
 
The fire alarm panel is located on the eastern side of the building just inside 
the external plantroom access door.  This location is directly opposite the 
hydrants, that are on the opposite side of the building, and require the fire 
brigade to despatch 2 trucks as a minimum in the event of a fire, due to the 
diverse location of the fire fighting equipment and the fire control panel. 
 
A number of the fire detectors on the system are subject to the ingress of 
water and have periodically failed.  These have been replaced, as required, 
when identified under the regular testing and maintenance regime. 
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The provision of an aspirated smoke detection system to the plant collection 
hall would provide a complying solution without the need to open the high 
level louvres as a smoke relief system and negate the need to procure and 
maintain fail safe louvre actuators.  Refer to the Mechanical Services Section 
5.6, above. 

5.7.3 Occupant Warning Systems 
The occupant warning system is provided from alarm bells.  The coverage of 
these is limited.  While it is assumed these complied at the time of original 
construction, they are insufficient for current good practice for public safety. 

5.7.4 Hydrants and Hose Reels 
The fire hydrant system was originally installed as a separate, stand-alone 
system for the Conservatory.  Since the time of original construction, the fire 
hydrant system has been disconnected from the original separate water 
supply and connected to the hydrant water supply system serving the 
Goodman Building, which is fed from the water main in Hackney Road. 
 
Individual fire hydrants are located at the north and south ends of the building.  
The old hydrant booster has also been modified to be able to be used as a fire 
hydrant, and is located to the west of the western plant room. 
 
The 3 fire hydrants are located off the access path to the Conservatory, and 
are not easy to find due to being obscured by trees that have grown around 
them.  The fire hydrants are all within 10m of the Conservatory.  This proximity 
to the building compromises the ability to utilise the hydrants to fight a fire. 
 
The fire hydrants are designed as feed hydrants, which requires a fire truck to 
be driven to within 20 metres of the fire hydrant.  Access for fire trucks to the 
hydrants is restricted due to the width of the path, the over growing of trees 
over the path and the proximity of the path to the building.  This condition 
affects the ability of the SAMFS to respond to a fire situation and 
consideration to addressing this is strongly recommended. 
 
The fire hose reels inside the Conservatory are fed from the hydrant system 
and enter the building from the western side into the northern plant room.  The 
fire hose reels appear to be in reasonable condition while the cabinets that 
support them are corroded and will need replacing within the next few years. 

5.7.5 Portable Fire Extinguishers 
Portable fire extinguishers are provided throughout the building and are being 
serviced and maintained in accordance with the required maintenance regime. 

5.7.6 Summary of Fire Services Heritage 
Considerations  

Adequate fire protection of the Bicentennial Conservatory is important to the 
long term preservation of the heritage place, and accordingly upgrades to fire 
systems are generally encouraged. 
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6.0 Summary, Costs and 
Recommendations 

A detailed assessment of the building condition, including cause of failure, 
prioritisation, heritage review, and costed remedial recommendations are 
provided in Section 8.0 Condition Tables.  Presented below is a summary of 
these findings. 

6.1 Structure and Façade Items 
Due to the quantity and variety of remedial items identified, Arup have 
grouped the works into three categories, to allow for easier prioritisation and 
costing of the proposed methodologies: 

• ‘Make Safe’, works for critical items; 
• Option A (General Repair), ongoing ad hoc repair works for 

individual issues; and 
• Option B (Façade Replacement): entire façade replacement and 

heritage conservation. 

6.1.1 ‘Make Safe’ works 
The following items require immediate review for ‘Make Safe’ works: 

•  Façade Glazing (8.1.01): Risk assessment of monolithic (non-
laminated) fully toughened glass skylights, which are non-compliant 
with current day standards; 

•  Façade Panels (8.1.10): Risk assessment of fridge panels for fire 
compliance; 

•  Roof Access (8.1.24): Barriers to be reviewed by a structural engineer 
and a building certifier for compliance, risk assessment of louvres 
acting a barrier for falls at height should be undertaken, noting that the 
upper mesh was not installed as a falls at height barrier; and 

•  Internal Elevated Walkway (8.1.30): Compliance of public garden 
walkway balustrade as a barrier - to be reviewed by a building certifier 
for compliance and a structural engineer, as it is protecting a fall at 
height, and a risk assessment for falls and climbability should be 
undertaken. 

 
Any actioning of ‘Make Safe’ works should also consider: 

• Whether invasive maintenance works glazing system will trigger 
requirement to upgrade glazing to current standards; 

• ‘Make Safe’ works to the glazing will not resolve leaks in the longer 
term.  Consideration should be given if this is satisfactory for any long 
term uses of the structure; 

• Many of the building elements subject to repairs are at the end of their 
life span, including insulated façade panels and paint systems.  The 
‘Make Safe’ works do not address any of these issues; 

• The ‘Make Safe’ works do not undertake any remedial repairs to 
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building dilapidation, which will continue to take place, and accelerate, 
unless addressed; and 

• The ‘Make Safe’ works do not address the statutory obligations of 
building owners to prevent neglect of a State Heritage place (Section 
3.4.2). 

6.1.2 Option A, ongoing ad hoc repair works 
Multiple façade and structural issues could be remediated on an ad hoc basis, 
as individual locations become critical.  However, the cause of the issues will 
not be addressed and, overall, the defects will likely continue to worsen, 
resulting in more extensive and expensive repair works in time. 
 
These items include: 

•  Façade Louvres (8.1.08): Retain and maintain existing system.  Also 
refer Mechanical Services (Section 5.6); 

•  Vermin Mesh (8.1.26): Repair of vermin mesh; 
•  Steelwork paint systems (8.1.17 - 8.1.22): ad hoc reapplication at 

visibly failed coating areas via EWP (elevated working platform); 
•  Corroded fixings (8.1.25): Replacement of corroded screws at ‘spine’; 
•  Insulated Façade Panels (8.1.10 - 8.1.15): Replace delaminated / 

corroded fridge panels once 40-50% debonding is observed; 
•  Façade Louvres (8.1.16): Repair louvres and brackets as needed; 
•  Walkway Decking (8.1.29): Replace timber slats and screws as 

required; 
•  Corroded Secondary Steelwork (8.1.23): Secondary steel recoating, 

reapplication of members as needed; 
•  Concrete Floor Efflorescence (8.1.31): Spot clean slab efflorescence 

and monitor; and 
•  Efflorescence (8.1.32): Clean wall efflorescence and monitor structural 

elements. 
 
Any actioning of Option A (ongoing ad hoc repairs) works should also 
consider: 

• Ongoing high maintenance and costs of retaining existing pneumatic 
operation of louvre system; 

• Many of the building elements subject to repairs are at the end of their 
life span, including insulated façade panels and paint systems.  Ad 
hoc repairs are not recommended for these elements as they will 
continue to rapidly decay until replaced, resulting in high ongoing 
maintenance costs; 

• The façade glazing system does not perform sufficiently as the: 
a. System design leaks water, and is difficult to fix successfully; 
b. Current glazing is not code compliant (overhead glazing 

safety); 
c. Current system is not designed to properly accommodate 

rope access for cleaning and maintenance purposes; 
d. Concerns with ability for glazing system to withstand severe 
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weather events; 
• Replacement of glazing gaskets and / or glass is difficult to do without 

dismantling glazing framing (which will likely trigger a compliance 
upgrade); 

• Undertaking ad hoc repairs with the façade system remaining insitu is 
both inefficient and can limit access to areas requiring remediation. 

 
As a result, ongoing ad hoc repair works (Option A) is NOT recommended as 
a viable option. 

6.1.3 Option B, Façade Replacement Works 
As the entire façade and steel coating system has reached the end of its 
design life, there may be cost efficiencies in full removal and replacement of 
the entirety of the building envelope (inclusive of glazed and solid cladding 
zones) at the same time as conducting the steel recoating works, due to 
improved access to the steelwork for recoating and disruption to the building’s 
occupants, patrons and plant collection.  This will result in a façade system 
and primary structure that should require little or no maintenance (other than 
required cleaning and checks typical for the installed products) for the next 25-
30 years. 
 
These items include: 

•  Replacement of Façade Glazing System (8.1.05): Full replacement of 
monolithic toughened glass skylights, gaskets and framing system; 

•  Replacement of Louvre Operating System (8.1.08): Also refer 
Mechanical Services (Section 5.6); 

•  Vermin Mesh (8.1.26): Repair of vermin mesh; 
•  Steelwork Paint System (8.1.17 - 8.1.22): Primary steel recoating, 

complete reapplication of all members; 
•  Insulated Façade Panels (8.1.10): Replace all fridge panels; 
•  Façade Louvres (8.1.09): Full replacement of monolithic toughened 

glass louvres, framing system and actuators; 
•  Service Access (8.1.27): Tag wire ropes out of service and / or 

remove; 
•  Corroded Secondary Steelwork (8.1.23): Secondary steel recoating, 

complete reapplication of all members; 
•  Concrete Floor Efflorescence (8.1.31): Clean slab efflorescence and 

monitor; and 
•  Efflorescence (8.1.32): Wall efflorescence - remove soil, install 

waterproof membrane. 
 
There are considerable benefits is progressing Option B (facade replacement 
works), including: 

• Reducing ongoing maintenance costs; 
• Addressing issues associated with building fabric that has reached the 

end of life span; 
• Providing long term weather resistance of building façade; 
• Addressing code compliance and associated safety risks associated 
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with existing façade glazing system in terms of breakage associated 
with maintenance and potential severe weather events; 

• Addressing risk associated with combustibility of existing insulated 
façade panels; 

• Removing façade system (glazing, panels, louvres) is the best 
approach to treating any corrosion and recoating of building steelwork; 
and 

• Providing greatest flexibility to changes in the plant collection, or 
potential changes in use of the building. 

6.2 Services Items 
6.2.1 0-1 Year Works 

• Switchboards (8.2.06): Thermographic survey of switchboards; 
• Tanks (8.2.07): Internal inspection of tanks; 
• Gas Fired Heating (8.2.08): Disconnect gas connection and controls 

to gas fired heating system; 
• Air Compressors (8.2.09, 8.2.10): Repair fault in compressor and 

conduct certification pressure test; 
• Louvres (8.2.13, 8.2.14): Replace / maintain / replace all pneumatic 

louvres; 
• Fire Vehicle Access (8.3.02): Clear overhanging foliage in path of fire 

brigade vehicles; 
• Hydrants (8.3.03, 8.3.04): Reposition existing hydrants more than 10m 

from the building; 
• Smoke Detection (8.3.05): Replace damaged smoke detectors; and 
• Fire Hose Reels (8.3.06): Replace fire hose reel cabinets. 

6.2.2 2-5 Years Works 
• BMS (8.2.12): Replace BMS system with new direct digital controls 

based BMS; 
• Louvres (8.2.13, 8.2.14): Replace / maintain / replace all pneumatic 

louvres; 
• Fire Indicator Panel (8.3.01): Relocate fire indicator panel; and 
• Smoke Detection and Warning System (8.3.08): Installation of smoke 

detection and occupant warning system. 

6.3 Cost Summary 
Cost estimates for services remedial works, recommended in Section 8.0 
Condition Tables, were prepared by BESTEC. 
 
Façade and Structural remedial works estimates were prepared by Rider 
Levett Bucknall.  A copy of these estimates are included in the Appendix B of 
the report. 
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6.3.1 Basis of Indicative Order of Cost 
Estimates 

In preparing the services’ indicative order of cost estimates, BESTEC advised 
that no allowance has been made for adjustments to surrounding vegetation 
to accommodate fire vehicle access. 
 
In preparing the indicative order of cost estimates for remedial 
recommendations, RLB have noted the following.  Particular regard should be 
given to inclusions, exclusions and risks: 
 

This estimate is based upon measured quantities to which we have 
applied rates and conditions we currently believe applicable as at 
February 2020.  We assumed that the project will be competitively 
tendered under standard industry conditions and form of contract. 
 
This cost estimate is based on the documentation listed under the 
"Documents" section and does not at this stage provide a direct 
comparison with tenders received for the work at any future date.  To 
enable monitoring of costs this estimate should be updated regularly 
during the design and documentation phases of this project. 
 
Assumed all trade activities are constructed concurrently and 
scaffolding and access costs has been included in the glazing 
replacement.  Assumed existing structure has adequate loading 
capacity. 

 
Scope of Works / Assumptions 
In preparing this estimate we, in conjunction with the project team, 
have assumed the following scope of works; 
 
Scope as determined by the Audit report. 
 
Limitation of Estimate: This estimate should be viewed as a Concept 
Cost Plan for use in strategic master planning review and options 
analysis.  It should not be used for decision making analysis to 
commit to a project (including acquisition, finance approval, equity 
approval or the like).  We recommend that a more detailed elemental 
cost plan be prepared before such commitment is to be considered. 

 
Items Specifically Included 
This estimate specifically includes the following: 
 
Contingencies & Escalation 
 
The estimate includes the following contingency allowances: 

• Escalation which allows for rise and fall in costs from the 
stated base date of the estimate to the stated future delivery 
program as stated in the report. 

• All rates are inclusive of preliminaries and margins (20%). 
• All rates are inclusive of design and construction 
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contingencies (10%). 
 
Items Specifically Excluded 
The estimate specifically excludes the following which should be 
considered in an overall project feasibility study: 
 
Project Scope Exclusions 

• Decanting, relocation and removal of existing plant 
• Building maintenance unit 
• Engineering services 
• BCA / seismic upgrade works 
• Work outside site boundaries 

 
Risk Exclusions 

• Decanting, relocation and removal of plants 
• Landscaping and new plantings 
• Relocation and upgrade of existing services 
• Repair to any damage caused to unidentified services during 

the performing the works 
• Asbestos and Hazardous Materials Removal 
• Staging / Phasing costs 
• Escalation in costs if construction is delayed beyond July 

2020 construction period 
 
Other Project Cost Exclusions 

• Professional Fees 
• Statutory Authorities charges, contributions 
• Land costs 
• Legal fees 
• Goods and Services Taxation 
• Escalation in costs from July 2020 to future construction 

period. 
 
Documents 
The following documents have been used in preparing this estimate: 

• ARCHITECTURAL Documents - Historical drawings 723-AR-
1987 to 732-AR-1987 

• STRUCTURAL Documents - Historical drawings 743-SE-1987 
to 755-SE-1987 

 
Further, neither the services nor structural / façade estimates make allowance 
for ongoing maintenance costs, which, as noted, will be higher for Option A 
(repairs) than Option B (replacement). 
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6.4 Indicative Order of Cost Estimates 
Summary 

The structural and services audit outcomes are presented in different 
packages as they are not interdependent.  The services recommendations will 
be required, irrespective of which structural works package is selected.  For 
this reason, while the services costings have been prioritised, their total order 
of price should be included in any works package ultimately adopted. 
 
Façade and Structural Remedial Works 
Option A $1,456,175.00 +GST 
Option B $11,537,545.00 +GST 
 
 
 
Services Remedial Works  
0-1 Year Works $88,300.00 +GST 
2-5 Year Works $110,000.00 +GST 

TOTAL $198,300.00 +GST 
 
 
 
Works Package Summaries 
 Works Package 

Option A 
Works Package 

Option B 
Services $198,300.00 +GST $198,300.00 +GST 
Structural / Facade $1,456,175.00 +GST $11,637,545.00 +GST 

TOTAL $1,654,475.00 +GST $11,835,845.00 +GST 
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7.0 Summary and Recommendations 
Adelaide Botanic Gardens Bicentennial Conservatory is of State Heritage 
significance due to it being: 

• An outstanding 20 h Century glasshouse in South Australia, as 
embodied in its architectural design quality, scale and suitability for 
purpose; and 

• An outstanding representation of late 20 h Century Structuralist style 
architecture in South Australia, as embodied in the creative and 
technically excellent contemporary design solutions to the problems of 
designing a tropical glasshouse within a dry temperate climate. 

 
These heritage values are considered to be embodied in: 

• The overall architectural and structural form and expression; 
• The expressed internal steel frame structure; 
• The visual expression of façade panels and glazing that accentuate 

the unique form of the structure; and 
• The role of state-of-the-art services in supporting the living collection 

housed within the Conservatory. 
 
While the use of the structure to accommodate a living plant collection for the 
Adelaide Botanic Gardens has remained constant since the formal opening of 
the Conservatory in 1989, the nature of this collection, and the manner by 
which the building operates, has evolved.  Originally accommodating a tropical 
plant collection, with birdlife on loan from the Adelaide Zoo, its heating 
services have since been decommissioned, and living collection curated to a 
sub-tropical collection. 
 
At the time of State Heritage listing, Director of the Adelaide Botanic Gardens, 
Stephen Forbes noted the need for the Conservatory to continue to adapt to 
improve visitor experience, while also identifying concerns with the condition 
of the façade system, which requires upgrading to a “contemporary form”. 
 
These changes are neither uncommon to Heritage Places, or buildings 
generally.  All buildings and structures require maintenance, and most need to 
evolve and adapt to changing operational, functional, economic and cultural 
parameters. 
 
The purpose of heritage listing is to both recognise places that are of cultural 
significance, and provide protections to ensure the long term preservation of 
their heritage values.  Maintenance is intrinsic to this.  It is also not uncommon 
for maintenance to be quite invasive at times, particularly where fabric has 
reached the end of its intended life span.  Many Heritage Places have had 
fabric replaced, and require periodic repainting. 
 
The Audit tabled in Section 8.0 has clearly identified significant condition 
deficiencies and compliance risks with the Bicentennial Conservatory.  These 
issues have arisen from a range of causes, and include, but are not limited to: 

• The insulated façade panels and paint systems are reaching the end 
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of their life span; 
• Construction detailing deficiencies, resulting in leaks and accelerated 

decay of building condition; 
• Compliance deficiencies (to current standards and codes), that may 

present unacceptable risk; and 
• General wear and tear. 

 
The structural and façade condition assessment has been presented as in 
three categories, with the ‘Make Safe’ works primarily limited to risk 
assessments associated with potential compliance delicences. 
 
For Heritage Places, repair (conservation) of existing fabric is generally 
preferred over replacement or reconstruction.  It is for this reason, this audit 
has presented both a repair (Option A) and a replacement (Option B) remedial 
works options. 
 
Having carefully considered the heritage values of the Bicentennial 
Conservatory, however, Option A (repair) is not recommended as: 

• It will not address the inherent detailing and construction deficiencies 
that are contributing to the structure’s accelerating decay; 

• There are significant limitations on undertaking insitu repairs without 
dismantling the structure; 

• There are significant limitations on undertaking insitu repairs without 
decanting the internal plant collection; 

• Ad hoc repairs will not address the ongoing decay of building fabric at 
the end of its life span; 

• Ad hoc repairs will not address compliance risks, including associated 
safety and fire; 

• Ad hoc repairs will not provide a long term resolution to the leaking of 
the existing façade system; and 

• Will incur significantly higher ongoing maintenance costs. 
 
The consulting team undertaking this audit consider Option B (Façade 
Replacement) the only viable approach to the long term to maintenance of the 
Bicentennial Conservatory.  Heritage assessments undertaken in this audit 
indicate that this work can be undertaken while preserving the heritage values 
of the Place, and its overall appearance and architectural integrity.  The 
benefits of Option B include: 

• Reducing ongoing maintenance costs; 
• Addressing issues associated with building fabric that has reached the 

end of life span; 
• Providing long term weather resistance of building façade; 
• Addressing code compliance and associated safety risks associated 

with existing façade glazing system in terms of breakage associated 
with maintenance and potential severe weather events; 

• Addressing fundamental detailing flaws; 
• Addressing risk associated with combustibility of existing insulated 

façade panels; 
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• Removing façade system (glazing, panels, framing, louvres) to treat 
any corrosion and recoating of building steelwork; and 

• Providing greatest flexibility to changes in the plant collection, or 
potential changes in use of the building. 

 
Perhaps most importantly, Option B will provide the greatest long term 
protection of the heritage values of a highly unique structure, and provide the 
best opportunity for viable ongoing use of the Conservatory. 
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8.0 Condition Tables 
8.1 Structural Items 

Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 

Façade Items 

8.1.01  
Monolithic (Non
laminated) fully 
toughened glass on a 
slope less than 70 
degrees from horizontal  

 

All glass panels are non
compliant with the current 
AS 1288  as well as the 
1989 version  which 
requires overheard 
glazing systems to be 
laminated   This 
requirement is for both 
glazing redundancy in the 
case of glass failure  as 
well as retention of glass 
pieces  to prevent a falling 
hazard   The 1979 
AS1288 does not note 
this requirement   t is 
unknown what version of 
the Australian Standard 
the glazing has been built 
to meet  as the year of 
building construction 
commenced in 1987 and 
was completed in 1989  
 
The current monolithic 
fully toughened glass 
poses a risk to public 
safety in the event of a 
panel breaking  as the 
glass shards could fall on 
to occupants in the 
conservatory below  

High 
 

Replacement 
unlikely to have 
significant heritage 
impacts   Desirable 
for any glazing 
replacement to be 
visually consistent 
with the original  it is 
not considered 
essential  

‘Make Safe’ works 
Further risk assessment 
required on this item (in 
conjunction with building 
certifier)  
 
Option A 
Ad hoc application of silicone 
sealant every 6 months   n 
conjunction with tem 8 1 02 
 
Maintenance: 
Regular internal and external 
cleaning regime   
 
6 monthly façade inspection 
regime  

 $433 00 00 n/a 
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Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 

8.1.04  
Organic growth in 
glazing framing  caused 
by build up of dirt / dust 
and rainfall over time   
This has progressively 
‘pushed  the glazing 
panels and gaskets out 
of their intended 
alignment  causing 
further water ingress 

 

Build up of dirt in framing 
systems  with insufficient 
external washing / 
maintenance during the 
building life   Gaskets / 
structural sealant has 
reached its end of design 
life  

High / 
Medium 

As per tems 8 1 01  
8 1 03 
 

As per tems 8 1 01  8 1 03 
 

 incl  in tem 
8 1 02 

n/a 

8.1.05  
Complete replacement 
of fixed glazing system  

 

Refer tems 8 1 01  
8 1 04 

High 
 

Any replacement 
glazing system 
should retain the 
same radial visual 
expression  that is 
considered intrinsic 
to heritage values of 
the Place  and 
comparable overall 
proportions of 
glazing panes and 
frames  

Option B 
Recommend all existing fixed 
glass  including framing 
system  is replaced with a code 
compliant custom skylight 
framing system  with 
appropriate mullion and 
transom detailing  to direct 
water flow through the mullions 
and to the base of the building   
New glazing system should be 
in accordance with AS 1288  

 n/a $8 125 00 00 
 

(Glazing 
system: 

$4 875 00 00 
Scaffolding: 

$3 250 000 00) 
 

(incl  internal 
scaffolding of 

building for 
ALL Option B 

façade 
replacement 

works ) 
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Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 

8.1.06  
Potential use of fully 
toughened monolithic 
glass in louvres  

 

The louvres appear to be 
6mm fully toughened 
monolithic glass  which 
poses similar issues to 
tem 8 1 01 

High 
 

Refer tem 8 1 01 Refer tem 8 1 01  incl  in tem 
8 1 01 

n/a 

8.1.07  
Retrofitted louvre 
bracing  

 

Appear to be re installed 
several times   Screws 
observed to be close to 
edge of aluminium  

Low The retrofitted louvre 
bracing is generally 
clumsy and lacks a 
standard of 
engineering 
refinement 
consistent with the 
heritage values of 
the Place   Any 
ongoing need for 
bracing should 
include 
reconsideration of its 
design to be 
consistent with the 
level of technical 
resolution of the 
remainder of the 
building  

Option A 
Replace existing bracing with 
unobtrusive  technically 
resolved system  
 
Option B 
tem 8 1 08 Option B should 

resolve the requirement for 
bracing of the louvres  

 $103 700 00 incl  in tem 
8 1 08 



 

 

Bicentennial Conservatory : Issue -  

Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 

8.1.08  
Failed glazed louvres 
pneumatic opener 
mechanism  no longer 
able to be operable  

 

This failure of the 
pneumatic opening 
mechanism is due to a 
combination of lack of 
maintenance  asymmetric 
twisting motion of the 
glass due to the one
sided piston and air 
leakage from the pistons  

Medium While retention and 
maintenance is 
generally desirable  
with regard to the 
overall integrity of 
the façade louvre 
system  replacement 
with an electrically 
actuated system 
would be acceptable 
if it provided for the 
ongoing operation of 
the building louvre 
system  

Option A 
Retain the existing pneumatic 
(compressed air) system and 
maintain the entire system 
more frequently  to ensure 
continuing operation   There is 
some risk that the louvres will 
continue to degrade and fail 
over time  despite 
maintenance  due to the age 
and the inherent shortcomings 
of air compressed systems due 
to air leakages  
 
Option B 
Replace the pneumatic system 
entirely at both the roof and 
ground with electric actuator 
system with double arm 
pistons  and ensure regular and 
thorough maintenance of the 
new system   Arup recommend 
a double sided operator 
attached to both sides of the 
glass to minimise the torsion 
induced in the glass  thereby 
reducing stress and potential 
for structural failure in future   
n conjunction with tems 8 1 06 

and 8 1 07 
 
Maintenance 
Option A  high risk of 
continued operation failure due 
to aging components  
 
Option B  minimal ongoing 
issues  as long as system is 
maintained properly 
 
Refer also Mechanical Services 
(Section 5 6) of this Condition 
Audit Report for further 
commentary  

 n/a $100 000 00 
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Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 

8.1.09  
Complete replacement 
of louvre glazing system 

 

  Any replacement 
glazing system 
should retain the 
same radial visual 
expression  that is 
considered intrinsic 
to heritage values of 
the Place  and 
comparable overall 
proportions of 
glazing panes and 
frames  

Option B 
Recommend all glass louvres  
including framing system  are 
replaced with a code compliant 
custom skylight louvre framing 
system and with appropriate 
detailing   New glazing system 
should be in accordance with 
AS 1288   Actuation system as 
per tem 8 1 08  Option B  

 n/a $878 500 00 
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Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 

8.1.10  
Delaminating of fridge 
panels  internal faces 
and external faces   
Majority of panels at 
south end debonded  
and several panels also 
at the north end  
resulting in a ‘bubbled  
appearance and 
potential reduction in 
structural capacity 

 

The fridge panels are 
constructed from a steel 
Colorbond sheet on both 
faces which are laminated 
to a polystyrene core   
These panels are not 
sealed on the edges  and 
water ingress has led to 
steel sheeting corroding 
and debonding from the 
core   This is exhibited 
with bubbling of the sheet 
and breaking down of the 
polystyrene core  which 
could potentially reduce 
the structural capacity of 
the panels  

Medium While it is generally 
desirable for original 
fabric to be retained 
where possible  
such an approach 
needs to also 
consider the 
functional 
requirement for 
ongoing use  safety  
compliance  and 
general life 
expectancy of the 
original building 
fabric  
 
While retention of 
original fabric is 
preferred  the 
requirement to 
replace is 
acknowledged  
particularly if it 
presents an 
unacceptable fire 
safety risk  or is no 
longer structurally 
adequate  
 
Any replacement 
panels should retain 
the same visual 
expression (size  
radial layout) to the 
original  
 

‘Make Safe’ 
Before any panels are 
replaced  the proposed product 
should be reviewed against 
AS1530 1  4 by a fire 
engineer for flammability and 
fire resisting construction type  
 
Option A 
Replace worst  debonded 
panels ad hoc  as delamination 
is observed to reach 40 50% 
surface area   Note  this visual 
review criteria will not be a 
consistent method of assessing 
structural integrity   Allow for 
10% panel replacement  
 
Option B 
Majority of fridge panels have 
delaminated and have visible 
corrosion specifically on the 
exterior face   
 
As delaminated panels do not 
provide the designed strength 
and all panels are likely to 
degrade over time  it is 
recommended all panels be 
replaced  including internal 
linings at eastern and western 
ends  
 
Maintenance 
f a new cladding system is 

installed  no exceptional 
maintenance issues are 
anticipated for 25 year design 
life   nspect as part or regular 
maintenance schedule  

 $169 500 00 $1 360 850 00 
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Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 

8.1.11  
Corrosion of Fridge 
Panel 

 

Water ingress into fridge 
panel 

Medium Refer tem 8 1 10 Refer recommendations for 
tem 8 1 10 

 incl  in tem 
8 1 10 

incl  in tem 
8 1 10 

8.1.12  
Degradation of coating 
system leading to 
surface corrosion and 
chalky film  

 

The coating system has 
reached the end of its 
design life  

Medium Refer tem 8 1 10 Refer recommendations for 
tem 8 1 10 

 incl  in tem 
8 1 10 

incl  in tem 
8 1 10 
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Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 

8.1.15  
Potential for bimetallic 
corrosion if aluminium 
cassette and steel 
cladding is in contact   
Tape strip that 
separates the dissimilar 
metals has come loose 
at some locations  and 
the two metals are in 
contact  

 

Contact between 
dissimilar metals 

Low  Review at regular intervals to 
see if corrosion is evident  
 
Maintenance 
5 yearly inspection regime  

 $20 000 00 n/a 
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Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 

8.1.18  
Corroded steelwork at 
movement joints 

 

Movement joints have 
damaged the coating 
system leading to 
corrosion  

High Refer tem 8 1 17 Refer tem 8 1 17  incl  in tem 
8 1 17 

incl  in tem 
8 1 17 

8.1.19  
Corrosion at connection  

 

Damaged coating system 
leading to laminar 
corrosion  

High Refer tem 8 1 17 Refer tem 8 1 17  incl  in tem 
8 1 17 

incl  in tem 
8 1 17 
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Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 

8.1.20  
Cracked coating system 
over welded nodes 
leading to corrosion of 
structural steel    

 
 

 
 

Loss of adhesion of 
coating system over 
welds leading to 
cracking/blistering of the 
coating system   The 
coating has reached the 
end of design life  

High Refer tem 8 1 17 Refer tem 8 1 17  incl  in tem 
8 1 17 

incl  in tem 
8 1 17 
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Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 
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Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 
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Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 

8.1.23  
Corroded embedded 
steelwork and 
equipment support at 
ground level 

 
 

 

Water and or chemicals 
contacting steelwork 
leading to corrosion  

High Refer tem 8 1 17 
 
Reconfiguration or 
reconstruction of 
plantroom hobs (if 
required) is also 
considered to have 
no adverse heritage 
impacts  

Option A 
Complete works as needed to 
individual components  
 
Option B 
Clean structure to bare metal 
via blasting or power tools and 
recoat in accordance with AS 
2312 1   n conjunction with 
tem 8 1 17 

 
Chemical resistant high build 
epoxy should be applied in 
areas that could be subject to 
corrosive liquids   The steel 
sheets covering the CHS 
members above the headers 
should be removed and the 
steelwork inspected 
 
Maintenance 
5 yearly inspection regime  

 incl  in tem 
8 1 17 

incl  in tem 
8 1 17 

Miscellaneous Items 

8.1.24  
Compliance of bird 
mesh at roof louvres to 
act as a barrier  

 

The structural capacity of 
the bird mesh behind the 
louvres to protect a fall at 
heights is unknown and 
should be reviewed for 
compliance  

High 
 

 ‘Make Safe’ works 
Further risk assessment 
required on this item (in 
conjunction with building 
certifier) 
 
Subject to results of certifier 
review  

 n/a n/a 
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Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 

8.1.25  
Corrosion around tek 
screws securing anti
bird screen on the 
internal side of louvred 
windows located in the 
spine  

 
 

 

Corrosion appears to be 
caused by contact 
between dissimilar metals 

 the anti bird mesh 
appears to be stainless 
steel  but the screws may 
be of lower steel grade  
therefore they corrode at 
an accelerated rate  

Medium Replacement of tek 
screws with 
compatible metal 
type not considered 
to have a heritage 
impact   
Replacement screws 
should attempt to be 
visually compatible 
with shape of 
existing  

‘Make Safe’ works 
Refer tem 8 1 24 
 
Option A 
Power wire brush back to bare 
metal and coat steel work in 
accordance with AS 2312 and 
replace tek screws with 
stainless steel equivalent  
 
Option B 
Complete removal and fall at 
heights barrier to be integrated 
into any designed replacement 
of operable louvres in 
conjunction with tem 8 1 09 
 
Maintenance 
None anticipated for 25 year 
design life   nspect as part or 
regular maintenance schedule  

 $14 800 00 $6 475 00 

8.1.26  
Vermin mesh at ground 
level has detached from 
cladding 

 

General wear and tear  
potential human impact 

Low 
 

Vermin mesh is 
understood to be a 
later installation  and 
if so  is not 
considered to be 
fabric of heritage 
significance   
Retention is 
acceptable; 
however  any 
refixing should be 
undertaken in a 
manner as to 
prevent bimetallic 
corrosion  

Option A 
Reinstate vermin mesh with 
new fasteners or new mesh as 
needed  
 
Option B 
Replace all mesh panels as 
part of full façade replacement 
 
Maintenance 
5 yearly inspections 

 $19 520 00 $19 520 00 
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Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 

8.1.27  
Non Compliant  / 
Unmaintained fall arrest 
/ winch system  

 

 High  ‘Make Safe’ works 
Tag wire ropes out of service 
and / or remove  
 
Maintenance 
Once removed and steel paint 
system is recoated as per tem 
8 1 17  there should be no 
further maintenance 
requirements  other than that 
required of the pant system s 
warranties  

 n/a n/a 

8.1.28  
nternal walkway  

Corrosion at base of 
columns at internal 
walkway 

 

Contact of moist soil with 
paint coating system at 
base of steel columns  

High Refer tem 8 1 17 Refer tem 8 1 17 
 

 $3 850 00 $46 800 00 



 

 

Bicentennial Conservatory : Issue -  

Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 

8.1.29  
nternal walkway 

showing signs of wear   
Some screws at the 
edges appear to have 
come loose or corroded 
slightly  

 
 

 

nternal timber slats 
showing signs of wear 
and occasional rot at 
ends  

Low Maintenance of 
walkway to prevent 
further degradation 
of heritage fabric is 
desirable  
 

Option A 
Monitor  replace timber slats 
and screws as required with 
minimum Class 4 screws  
 
Option B 
Replace damaged timber slats 
as required (allow 10%)   Prep 
and seal timber with a natural 
oil  such as a tung oil   Replace 
all screws with minimum Class 
4 screws  
 
Maintenance 
Monitor and maintain as 
required by manufacturer  

 $4 900 00 $9 310 00 

8.1.30  
Compliance of walkway 
acting as a barrier 
unknown 

As per 8.1.29 Current infill mesh 
installed to balustrading 
appears ad hoc   The 
balustrade should be 
reviewed by a building 
certifier for compliance 
with current standards  as 
it is protecting a fall at 
heights  

High Mesh installed to 
balustrading is 
somewhat ad hoc 
and visually 
intrusive   Alternative 
solutions befitting 
architectural 
qualities and 
heritage values of 
the building should 
be considered  
 

‘Make Safe’ works 
Further risk assessment 
required on this item (in 
conjunction with building 
certifier)  
 
Option B 
New infill balustrade panels to 
inside of handrail to reduce risk 
of climbability and increase 
height of barrier from fall at 
heights to compliant height  
 
Dependent on results of 
certifier review  

 n/a $136 565 00 
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Item # 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review 
/ Amended 
Remedial 

Rectification 

Remedial work and 
ongoing maintenance 

requirements 

Indicative Order of Cost 
Estimates 

Make 
Safe Option A Option B 

8.1.31  
 

Efflorescence (salt 
damp) in the plant room 
slabs and blockwork 
walls 

 

No damp proof membrane 
or failed damp proof 
membrane  

Medium Ongoing monitoring 
as recommended 
should identify any 
fabric at risk  

Clean off efflorescence and 
monitor structural elements  
 
Maintenance 
5 yearly inspection regime  

 $14 875 00 $14 875 00 

8.1.32  
Efflorescence (salt 
damp) in the blockwork 
walls 

 
 

 

Breached damp proof 
membrane due to 
mounding of soil up to 
wall within the 
Conservatory  

Medium Ongoing monitoring 
as recommended 
should identify any 
fabric at risk  

Option A  
Clean off efflorescence and 
monitor structural elements  
 
Option B 
Remove soil against the wall 
and install damp proof course  
waterproof membrane up wall 
to above the intended soil line  
Reinstate soil as required  
 
Maintenance 
5 yearly inspection regime  

 $5 300 00 $29 750 00 
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8.2 Mechanical Services 

Item# 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review / 
Amended Remedial 

Rectification 

Remedial work and 
ongoing 

maintenance 
requirements 

Indicative Order of Cost Estimates 

0-1 Year 2-5 Years 
6-10 

Years 

8.2.01  
Metal plinth surrounds 
on most equipment has 
corroded  

 

Originally operated in a 
high humidity 
environment and 
plantrooms subject to 
periodic treated water 
spillage  

Refer tem 
8 1 23 

Refer tem 8 1 23 Refer tem 8 1 23 incl  in tem 
8 1 23 

  

8.2.02  
Ventilation supply air 
fans are showing signs 
of corrosion inside an 
out   Motors and 
impellers corroded  out 
of balance and noisy  

 

Systems originally 
operated in a high 
humidity environment   
Systems have been out 
of service for many 
years  Not subject to 
maintenance  

Low n/a Fan casings to be 
cleaned and repainted   
Fan motors and impellers 
to be replaced only if 
systems are to be re
commissioned and put 
back into service  

$8 000 00   

8.2.03  
Air filters on ventilation 
system are at the end 
of their service life  

 

Age and neglect as the 
ventilation system has 
been out of service for 
many years  
Not subject to 
maintenance  

Low n/a Replace filters only if 
systems are to be 
recommissioned and put 
back into service     
 
Maintenance 
Check filter condition and 
replace every year if 
required  

$5 000 00   
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Item# 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review / 
Amended Remedial 

Rectification 

Remedial work and 
ongoing 

maintenance 
requirements 

Indicative Order of Cost Estimates 

0-1 Year 2-5 Years 
6-10 

Years 

8.2.04  
nsides of ventilation 

systems are dirty  
mouldy and corroded in 
places   

  

Systems originally 
operated in a high 
humidity environment   
Systems have been out 
of service for many 
years   Not subject to 
maintenance  

Low n/a nternally clean all 
systems   Repair 
corroded sections  rust 
inhibit and paint internal 
surfaces if systems are 
to be put back into 
service    
 
Maintenance 
Monitor and treat 
corrosion annually  

$30 000 00   

8.2.05  
Lights inside  
ventilation system filter 
and heating coil 
plenums do not 
operate  

 

Age and neglect as these 
systems have not been 
in service for many 
years   Not currently 
subject to maintenance  

Low n/a Replace lamps if these 
systems are to be put 
back into service  
 
Maintenance 
Monitor condition 
thereafter and replace 
lamps when required  

$2 000 00   



 

 

Bicentennial Conservatory : Issue -  

Item# 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review / 
Amended Remedial 

Rectification 

Remedial work and 
ongoing 

maintenance 
requirements 

Indicative Order of Cost Estimates 

0-1 Year 2-5 Years 
6-10 

Years 

8.2.06  
Mechanical 
switchboards are 
approximately 31 years 
old   ntegrity of 
connections and 
insulation not known   
At this age  could be a 
fire risk  

 

Wiring connections 
loosen with age due to 
cyclical heating and 
cooling when under load 
resulting in hot spots and 
potential fire risk  

High n/a Conduct thermographic 
survey of all 
switchboards to identify 
hot spots   Rectify as 
required   
 
Maintenance 
Conduct thermographic 
surveys annually  

$4 000 00 
+$10 000 00 

Subject to 
results  

$  

8.2.07  
nternal condition of 

tanks and internal 
structural integrity 
unknown   No 
maintenance records in 
past 5 years  

 

nternal bracing ties 
corrode with age and 
could result in tank 
failure  

High n/a Conduct internal 
inspection of tank liners 
and structural ties   
Repair as required   
 
Maintenance 
Monitor annually and 
action repairs as 
required  

$2000 00   

8.2.08  
Gas fired heating hot 
water units 
decommissioned but 
still connected to gas 
piping  controls system 
and power supplies  

 

Not applicable High n/a Disconnect power  
controls and gas supply 
connections to make 
safe   
 
Maintenance 
No ongoing 
maintenance  

$2 000 00   

8.2.09  
Air compressor will not 
turn off even when 
compressed air supply 
to the building is 
isolated  

 

nternal pressure controls 
within the air compressor 
are faulty  

High n/a Repair fault through 
compressor agent  
 
Maintenance 
Monitor condition 
thereafter  

$800 00   
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Item# 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review / 
Amended Remedial 

Rectification 

Remedial work and 
ongoing 

maintenance 
requirements 

Indicative Order of Cost Estimates 

0-1 Year 2-5 Years 
6-10 

Years 

8.2.10  
Compressed air 
receiver has not been 
annually pressure 
checked since 2013 
and no current 
registration certificate 
visible  

 

Compressed air 
receivers are pressure 
vessels that need to be 
certified for continued 
use annually  else failure 
potential with risk of 
serious injury and 
damage increases  

Medium n/a Certification pressure 
test to be undertaken if 
pneumatic system 
controlling louvres is to 
be repaired  
 
Maintenance 
To be undertaken 
annually thereafter  

$3 000 00   

8.2.11  
Natural gas detector in 
heating hot water 
plantroom in use even 
though gas fired units 
decommissioned  

 

None Low n/a Detector currently 
calibrated every 3 
months   NG supply to 
water heaters isolated   
Detector is redundant   
Remove and disconnect 
from alarm system  

Maintenance 
saving 
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Item# 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review / 
Amended Remedial 

Rectification 

Remedial work and 
ongoing 

maintenance 
requirements 

Indicative Order of Cost Estimates 

0-1 Year 2-5 Years 
6-10 

Years 

8.2.12  
BMS is operational but 
obsolete and not 
supported  with limited 
spares availability    

 

Age  31 years old  Medium An operational BMS 
system is essential to the 
operation of state of the
art building services  and 
therefore its upgrade / 
replacement is consistent 
with the heritage values 
of the Place  

Replace with new direct 
digital controls based 
BMS  

 $70 000 00  

8.2.13  
High level ventilation 
louvre pneumatic 
system is not 
operational and in poor 
condition  

 
 

 

Age  weathering and lack 
of repairs and 
maintenance    

High n/a Replace all pneumatic 
actuators  reed type 
position sensors and 
solenoid control valves at 
the high level louvres   
Recommission  
 
Maintenance 
Conduct regular 
preventative 
maintenance quarterly   

$15 000 00 $35 000 00  
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Item# 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review / 
Amended Remedial 

Rectification 

Remedial work and 
ongoing 

maintenance 
requirements 

Indicative Order of Cost Estimates 

0-1 Year 2-5 Years 
6-10 

Years 

8.2.14  
High and Low Level 
Louvre Actuators  

 Age  weathering and lack 
of repairs and 
maintenance    

High While retention and 
maintenance is generally 
desirable  with regard to 
the overall integrity of the 
façade louvre system  
replacement with an 
electrically actuated 
system would be 
acceptable if it provided 
for the ongoing operation 
of the building louvre 
system  

Replace with new electric 
linear magnetic drive 
actuators and controllers  

$70 000 00   

8.2.15  
Return air and outside 
air pneumatic dampers 
in ventilation systems in 
poor condition  

 

Pneumatic system not 
operational  ventilation 
system out of service for 
many years   Not 
currently maintained  

Low n/a Repair damper actuators  
lubricate damper 
linkages and 
recommission only if 
ventilation system is to 
be put back into service  

$3 000 00   
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8.3 Fire Protection Services 

Item# 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review / 
Amended Remedial 

Rectification 

Remedial work and 
ongoing 

maintenance 
requirements 

Indicative Order of Cost Estimates 

0-1 Year 2-5 Years 
6-10 

Years 

8.3.01  
Fire Control Panel 
location on the opposite 
side of the building to 
the fire hydrants   
Requires additional fire 
fighting resources in 
the event of fire  

 

n/a Medium Adequate fire protection 
of the Bicentennial 
Conservatory is 
important to the long 
term preservation of the 
heritage place  and 
accordingly upgrades to 
fire systems are 
generally encouraged  

Relocate the fire 
indicator panel to the 
northern entrance  
installed in a 
weatherproof cabinet  so 
that it is accessible by 
the crew of 1 fire truck  

 $10 000 00  

8.3.02  
Fire Truck access from 
Plane Tree Drive 
obstructed by 
overhanging trees and 
vegetation  

 

Trees and vegetation 
have grown over time  

High n/a The overhanging trees 
do not provide adequate 
clearance for the 
attendance of fire 
brigade vehicles  
Minimum roadway 
clearance 3 5m  
minimum head clearance 
4 5m 
 
Maintenance 
Maintain adequate 
clearance as required  

$500 00   
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Item# 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review / 
Amended Remedial 

Rectification 

Remedial work and 
ongoing 

maintenance 
requirements 

Indicative Order of Cost Estimates 

0-1 Year 2-5 Years 
6-10 

Years 

8.3.05  
Fire Detectors subject 
to occasional water 
ingress  

 

The deterioration of the 
building cladding 
systems and ventilation 
louvre windows results in 
rain ingress to the 
building  

High Refer tem 8 3 01 Replace damaged 
detectors immediately  
 
Maintenance 
Monitor and regularly 
inspect the condition of 
fire detectors    

$8 000 00   

8.3.06  
The bases of the two 
fire hose reel cabinets 
in the plant rooms are 
corroded  

 
 

 

Exposure to a high 
humidity operating 
environment for many 
years  

High Refer tem 8 3 01 Replace both fire hose 
reel cabinets to ensure 
the hose reels remain 
supported and 
serviceable  
 
Maintenance 
Monitor the condition of 
the cabinets  treat any 
corrosion as it appears  

$3 000 00   



 

 

Bicentennial Conservatory : Issue -  

Item# 

Item Description / 
Condition 

Assessment Photograph 
Cause of Failure 

Assessment 

High 
Medium 

Low 

Heritage Review / 
Amended Remedial 

Rectification 

Remedial work and 
ongoing 

maintenance 
requirements 

Indicative Order of Cost Estimates 

0-1 Year 2-5 Years 
6-10 

Years 

8.3.07  
The insulated facade 
panels are an 
aluminium skinned 
expanded polystyrene 
foam panel system that 
is in poor condition and 
beginning to de
laminate   This material 
is also highly 
flammable  

 EPS Panels are highly 
flammable and once 
ignited burn within the 
aluminium sheets which 
makes the fire very 
difficult to extinguish  

High Refer tem 8 1 10 Refer tem 8 1 10    

8.3.08  
Exhibition space smoke 
detection system is not 
presently installed    

 Not Applicable Medium Refer tem 8 3 01 The current Building 
Code of Australia 
requires this building to 
be fitted with smoke 
detection in the exhibition 
space   Current 
technology can offer a 
reliable solution using 
VESDA  that would not 
be affected by the 
operation of the misting 
system  

 $15 000 00  

8.3.09  
Occupant warning 
system by means of 
bells is now an 
obsolete approach  

 Not Applicable Medium n/a The current occupant 
warning is from fire alarm 
bells   With large school 
groups likely to use the 
building we would 
recommend upgrading to 
a sounder based 
occupant warning 
system  

 $15 000 00  

8.3.10  
No isolation valve 
provided to the fire 
hose reel water supply 
pipe where it enters the 
building  

 Not applicable  Medium n/a Provide isolation valve 
for ease of future 
maintenance  

$2 000 00   
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Appendix A 
Arup - Drop Locations and Defects 

- Glazing Defect Sketch 
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Appendix B 
RLB - Indicative Order of Cost Estimate 



ADELAIDE BOTANIC GARDENS BICENTENNIAL CONSERVATION
AUDIT

FEBRUARY 2020
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Appendix C 
Original Drawings 
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