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1. INTRODUCTION 
 
The Doma Group proposes to develop Block 14, Section 22, Barton as a mixed use 
development in two stages.  Stage 1 would include a carpark for 500 cars with retail 
frontage to Windsor Walk and a 120 room budget luxury design hotel.  Stage 2 
would include an office building with retail frontage to Windsor Walk and Darling 
Street and associated carparking. 
 
The Stage 1 development is located on the south of the site on previously disturbed 
land and part of an existing carpark.  This part of the site is adjacent to the York Park 
Conservation Site on parts of Blocks 3 and 15, Section 22, Barton.  That area, which 
contains natural temperate grassland, was set aside in the early 1990s for 
conservation of the golden sun moth (Synemon plana, GSM) in an urban setting, and 
has since been managed for this purpose. 
 
The golden sun moth is listed as critically endangered under the Commonwealth 
Environment Protection Biodiversity Conservation Act (EPBC Act), and Natural 
Temperate Grassland of the Southern Tablelands and the Australian Capital 
Territory is listed as an endangered ecological community under that Act.  
Consequently, it was considered appropriate to assess the extent to which the 
proposed development would impact on the matters of national environmental 
significance through a referral prepared under the EPBC Act.   
 
A referral had previously been submitted by the Land Development Agency (LDA) for 
the construction of an access road through the northern edge of the former Block 12 
(EPBC 2010/5548).  That proposal was determined not to be a controlled action 
under the EPBC Act, subject to it being undertaken in the matter set out in the 
relevant EPBC Act decision (see Section 3.3 for further details).  That road is still to 
be constructed and its construction would be undertaken in conjunction with the 
proposed Stage 1. 
 
A subsequent referral (EPBC 2012/6606) was submitted on behalf of the current 
landowner, Section 22 Barton Pty Ltd, a member company of the Doma Group, for 
the development of the building itself.  That referral concluded that the proposal was 
not likely to have a significant impact on the golden sun moth or on natural 
temperate grassland.  This conclusion was supported by a detailed analysis of the 
potential effects of shading of the York Park Conservation Site on the population and 
habitat of the golden sun moth at that site (Ref. 1). 
 
While acknowledging the detailed analysis in this report, the Department of 
Sustainability, Environment, Water, Population and Communities (SEWPaC), which 
administers the EPBC Act, had several outstanding concerns regarding the potential 
residual impacts of the proposal, particularly in the longer term.  It therefore 
determined the proposal to be a controlled action requiring further assessment 
through preliminary documentation.  SEWPaC identified matters requiring further 
justification or clarification beyond the information presented in the referral and 
supporting report.  This preliminary documentation report reviews and extends the 
previous information provided through the referral process to address the matters 
raised by SEWPaC to the extent that this is feasible. 
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Specifically, the preliminary documentation contains the following information: 
 
• A description of the proposed development in terms of its location, design and 

likely construction procedures. 
• An analysis of the extent of shading on the York Park Conservation Site as a 

result of the development. 
• A further assessment of the impacts of shading on the golden sun moth and 

its natural temperate grassland habitat. 
• Any other adverse impacts of the proposed development on the golden sun 

moth or the natural temperate grassland. 
• Proposed measures to avoid, mitigate or offset any adverse impacts. 
• An assessment of the economic and social impacts, both positive and 

negative, of the proposed development. 
 
The following technical reports and graphic presentations contain the main 
supporting background information to the preliminary documentation report and are 
submitted as separate documents: 
 
• Attachment A 
 Drawings relating to architectural plans, civil works and landscaping details. 
 
• Attachment B 
 Nash, K. and Hogg, D. Golden sun moth pupal case survey Block 14 Section 

22 Barton Stage 1 Development.  Report by David Hogg Pty Ltd to the Doma 
Group, January 2013. 

 
• Attachment C 
 Knight Frank Town Planning (ACT & NSW). Identification and assessment of 

the social and economic impacts of a proposed car park and hotel 
development.  Block 14 Section 22 Barton.  21 National Circuit, Barton ACT.  
Report prepared under instruction from Section 22 Barton Pty Ltd for 
Department of Sustainability, Environment, Water, Population and 
Communities, January 2013. 

 
• Attachment D 
 Computer animation of shading.  Prepared by May and Russell Architects (file 

on CD). 
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2. BACKGROUND 
 
2.1 Recent History of the York Park Area 
 
In 1992, about four years after the completion of construction of Parliament House 
on Capital Hill, the (then) National Capital Planning Authority commissioned the 
preparation of a master plan for an area of largely undeveloped land in Barton and 
Forrest, which was described as ‘York Park’.  This area consisted of Sections 1, 15, 
16 and 22 Barton and Sections 28, 29 and 30 Forrest.  The proximity of this land to 
Parliament House made it a prime site for major building development. 
 
Since then, Sydney Avenue has been constructed between State Circle and National 
Circuit and the majority of the land within the York Park area has been developed for 
buildings or surface carparks.  Two sites within the broad York Park area, however, 
have been excluded from development, namely an area in Section 1 containing a 
heritage-listed oak tree plantation on Kings Avenue and an area of natural temperate 
grassland in Section 22 at the corner of National Circuit and Sydney Avenue.  The 
latter area is now known as the York Park Conservation Site. 
 
The York Park Conservation Site was identified on the basis of its ecological value 
as natural temperate grassland and as habitat for the golden sun moth which, at that 
time, was known to survive at very few sites in the ACT.  The significance of the site 
was recognised as a constraint in the York Park Master Plan, prepared in July 1992 
(Ref. 2) and the site was fenced to reduce the risk of inadvertent disturbance.  Apart 
from deliberate management aimed at conserving the grassland habitat, the site has 
remained essentially undisturbed since then. 
 
Development actions which have taken place in proximity to the York Park 
Conservation Site since then include the following: 
 
• Construction of Sydney Avenue between State Circle and National Circuit. 
• Construction of Centenary House, largely on a former carpark area, to the 

north of the site. 
• Construction of the Department of Foreign Affairs (and Trade) building (RG 

Casey House) on Section 15, Barton.  While this is some distance from the 
site, soil excavated from this building development was stockpiled on 
disturbed ground adjacent to the northern end of the site, within the current 
Block 14, Section 22, Barton. 

• Redevelopment of the former Macquarie Hostel site on the eastern side of 
National Circuit opposite the site to establish the Realm Precinct (Hotel Realm 
and Burbury Hotel). 

 
In addition, in 2009 the Department of Finance and Deregulation (DOFD) proposed 
the development of a Commonwealth office building on the western part of Block 3, 
Section 22, Barton adjacent to the site.  That development was subject to an EPBC 
Act referral (EPBC 2009/4871), and was approved under the Act, as an uncontrolled 
action subject to certain conditions, but has not yet proceeded. 
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A referral (EPBC 2010/5548) was submitted by the LDA for the construction of an 
access road across the northern edge of the York Park Conservation Park to Block 
14, Section 22, Barton, the site of the current proposal.  That access road was 
approved under the Act as an uncontrolled action, subject to conditions, and would 
be constructed as part of the current proposal. 
 
2.2 The Golden Sun Moth at York Park 
 
The golden sun moth came to prominence in the ACT as a result of research by Dr 
Ted Edwards and colleagues at the CSIRO Division of Entomology.  In 1990, this 
species was cited as being present at York Park, as well as in two or three grassland 
patches in Yarralumla and at the Belconnen Naval Communication Station (Ref. 3).  
A further reference indicates that the species was recorded as flying in York Park as 
early as 1982 (Ref. 4). 
 
The decision to conserve the grassland habitat containing the golden sun moth at 
York Park was strongly influenced by the view that the species was rare and that all 
known habitat sites were important, although there was not enough known about the 
golden sun moth to determine the long term viability of the York Park site.  In 
reviewing the ecological issues for the York Park Stage 2 design study (Ref. 5), it 
was recommended that the conservation of the site should be viewed on an 
experimental basis.  That experiment appears to have been successful to date. 
 
The importance attached to the York Park site which, at the time, was the only 
golden sun moth site in the ACT with any form of protection, led to the National 
Capital Planning Authority to engage the CSIRO Division of Entomology to 
undertake detailed annual monitoring over three successive summers from 1992-93 
to 1994-95 (Refs. 6, 7, 8) and to prepare provisional management recommendations 
for the site (Ref. 9).  This early monitoring established the site as probably the most 
intensively studied golden sun moth site in Australia, adding to the scientific 
significance of the site. 
 
As part of Block 3, Section 22, Barton, the majority of the York Park Conservation 
Site was owned by the then Commonwealth Department of Finance and 
Administration (now DOFD), which commissioned further detailed assessments of 
the golden sun moth populations in 2006 (Ref. 10) and 2011 (A. Rowell, pers. 
comm.), and the preparation of a Natural Temperate Grassland Maintenance Plan 
(Ref. 11).  The intent of this maintenance plan is to provide a framework for ongoing 
best practice management of the ecological values associated with development and 
use of Block 3 and Block 15 (formerly Block 7), Section 22, Barton.  The 
responsibility for implementing that maintenance plan currently rests with DOFD, 
which in turn engages a private contractor to undertake maintenance work, including 
mowing and weed control. 
 
The significance of the York Park Conservation Site as golden sun moth habitat 
derives largely from the extent to which it has been studied scientifically over the 
past 20 years.  This level of scientific interest was triggered in the early 1990s when 
the site was one of only a few known golden sun moth sites in the ACT, supporting a 
relatively large golden sun moth population, was readily accessible for purposes of 
scientific study, and was the site most subject to development pressures at that time.  
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The body of early scientific study, coupled with the conservation status accorded to 
the site by the National Capital (Planning) Authority, has reinforced the case for 
ongoing scientific studies and active management, which in turn have further 
increased its value.  It is therefore regarded as one of the most important golden sun 
moth sites in the Canberra area, out of approximately 70 sites where the golden sun 
moth has now been recorded. 
 
2.3 Natural Temperate Grassland at York Park 
 
The emphasis placed on York Park as a golden sun moth site has tended to 
overshadow the fact that the area where the golden sun moth is found is also natural 
temperate grassland, which is an endangered ecological community.  The area was 
not identified in early lists of lowland native grassland areas in the ACT (Refs. 3, 12), 
possibly because of its small size, but was identified in Action Plan No. 1 (Ref. 13) 
and Action Plan No. 28 (Ref. 14). 
 
In Action Plan No. 1, the site was given a botanical significance rating of 3 on a five-
level scale (1 = high, 5 = low), while in Action Plan No. 28, this rating was lowered to 
4.  With a site area on only 0.4 ha, it is one of the smallest grassland areas listed in 
these Action Plans. 
 
The species composition within different parts of the site was recorded in detail in 
1992 as a basis for classifying the grassland quality of the area (Ref. 15).  The 
overall quality was assessed again in 2005 (Ref. 16), in 2006 (Ref. 10) and in 2011 
(A. Rowell, pers. comm.), and did not change substantially throughout this 20-year 
period.  The ecological characteristics of the site therefore appear to have remained 
fairly consistent throughout the period of development within the broader York Park 
area of Barton. 
 
2.4 Current Planning Context 
 
All of the wider York Park area is designated land under the National Capital Plan 
and is therefore under the planning jurisdiction of the National Capital Authority.  
Figure 8 of the National Capital Plan identifies the site for ‘National Capital Use’.  
The York Park Master Plan, which sets out principles and policies for development 
within this area, formed Appendix T2 to the National Capital Plan. That master plan 
was originally prepared in 1992 (Ref. 2) and was amended in 2005 through 
Amendment 42 to the National Capital Plan (Ref. 17). 
 
One of the ten principles of the York Park Master Plan is that significant natural and 
heritage values of the area should be identified and protected.  One of the policies 
under ‘Environment and Heritage’ is stated as follows: 
 
(a) Part of Block 3 Section 22 (site of investigation for rare moth Synemon plana) 

will be the subject of further study to determine its ecological and habitat value 
in the long term.  Pending that study, the site is to be protected. 

 
Block 3, Section 22, which is Commonwealth land owned by DOFD, does not include 
all of the land that is currently managed as the York Park Conservation Site.  The 
northernmost part of the site is on Block 15, Section 22, which is Territory land but is 
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nevertheless subject to National Capital Authority planning jurisdiction and is 
included in the Natural Temperate Grassland Maintenance Plan for the site (Ref. 12). 
 
Policies relating to commercial structures in the York Park area identify sites where 
such structures are permitted, including Block 14, Section 22.  Such structures are to 
be designed to minimise their visual and physical impacts on the important public 
streetscape of the Main Avenues and Windsor Walk, which particular attention to the 
design of roofing to relieve the visual impact of large roof areas. 
 
The indicative development plan for the York Park Master Plan (see Figure 2.1) 
provides for a possible public parking structure on Block 14, Section 22, but the 
building footprint shown on that plan is intended to be indicative only.  That plan also 
shows the majority of the York Park Conservation Site as ‘Environment protection 
area – subject to further study’. 
 
Further discussion of the York Park Master Plan is contained in the social and 
economic impact assessment prepared by Knight Frank Planning Consultants (Ref. 
18), which forms a supporting document to this Preliminary Documentation report. 
 
Some of the block descriptions with Section 22, Barton, have changed over time as 
blocks have been subdivided or reduced in extent.  In particular, the area now known 
as Block 15 previously formed part of Block 12 which in turn was previously part of 
Block 7.  Block 14 was previously part of Block 11.  A current block and section plan 
of this part of Barton is shown in Figure 2.2. 
 
2.5 Reasons for the Proposal 
 
The proposed development is driven primarily by the need to address the shortfall in 
public carparking in the Barton area.  As discussed in Section 8.4 and in further 
detail in Attachment C, the ongoing development of the York Park area has led to the 
loss of temporary surface carparks.  This loss has been offset in part by the provision 
of private carparking within the new buildings, but this parking is not available to the 
wider community.  A situation of increasing employment and decreasing public 
carparking has led to existing carparks and on-street parking being used at or above 
their design capacity. 
 
There is also considered to be a shortfall in what is termed ‘budget luxury 
accommodation’ in the Barton area for visitors to Canberra.  As discussed in Section 
8.3 and Attachment C, there is a demand for this level of accommodation particularly 
from Commonwealth business travellers requiring accommodation in the sub $165 
per night price range within or close to the Parliamentary Triangle, as well as other 
business travellers, tourists, international delegations and media teams who routinely 
require accommodation in the locality. 
 
The integration of a high quality hotel into the multilevel carpark is necessary to 
optimise the economic viability of the carpark development, as well as having the 
social benefits of providing an appropriate standard of visitor accommodation in 
proximity to Parliament House and other major Commonwealth Government 
buildings.  It would also complement the Realm Precinct (Hotel Realm and Burbury 
Hotel) developed by the Doma Group on National Circuit adjacent to York Park.  The 



7 
 

14/22 BARTON PRELIMINARY DOCUMENTATION – FEBRUARY 2013 

5 star Hotel Realm complements the proposed development in providing a higher 
level of accommodation as well as food and beverage offerings, which are not 
proposed within the current development. 
 
Economic considerations also dictate the required scale of the building to the height 
of 591 m elevation, consistent with other developments in the York Park area. 
 
The two-stage development on Block 14 is proposed to enable the majority of the 
existing surface carpark to remain in use until the multi-level carpark in Stage 1 is 
constructed.  Stage 2 (which is considered unlikely to require referral to SEWPaC) 
would follow but the design and timing for that stage have not been determined. 
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3. DESCRIPTION OF THE ACTION 
 
3.1 Location of the Proposed Works 
 
The Stage 1 development would be located on the southern part of Block 14, Section 
22, Barton (see Figure 3.1).  Block 14 has frontages to Darling Street and Windsor 
Walk, but access to the site would be provided also from National Circuit.  The 
access road from National Circuit has been approved under a previous EPBC Act 
referral decision (EPBC 2010/5548). 
 
A proposed development (EPBC 2009/4871) on Block 3, Section 22, Barton, which 
is owned by DOFD, is located to the south-west of the site.  It is the proponent’s 
understanding from recent discussions with DOFD that this development is unlikely 
to take place in the near future.  Centenary House is located to the east of the site.  
The York Park Conservation Site is located to the south and south-east (see Section 
4.2 for further details).  
 
The masterplan for the overall development (Figure 3.2) shows the location of the 
Stage 1 building in greater detail in relation to the site boundary and a notional 
footprint for the Stage 2 development, which would consist of an office building with 
associated carparking.  Stage 2 is unlikely to cast any shadow onto the York Park 
Conservation Site and all construction activity would be undertaken from Darling 
Street once the Stage 1 development is complete and operational. 
 
3.2 Building Design 
 
Stage 1 of the development proposal would provide a high quality hotel and a 
carpark, complementing the Realm Precinct developed by the Doma Group on 
National Circuit opposite part of the York Park Conservation Site.  The development 
would include a ground floor foyer with retail and carpark on this level, four (4) 
carparks above ground, two (2) hotel levels above the carpark and two (2) basement 
carpark levels, as indicated in the section in Figure 3.3.  The footprint of the Stage 1 
development is shown on the masterplan in Figure 3.2. 
 
The hotel accommodation consisting of 120 rooms would be located on the top two 
levels to take advantage of views, particularly to Parliament House and the Realm 
Precinct.  Figure 3.4 shows the ground floor layout which includes the hotel foyer 
towards the western end of the building on the northern side, a retail (cafe) area 
between the foyer and Windsor Walk, and a forecourt between the foyer and the 
eastern end of the building.  The entry and exit points to the carpark are located 
adjacent to the forecourt, with vehicle access from National Circuit along the 
proposed access road that has already been approved (EPBC 2010/5548).  Lifts to 
serve the hotel are located within the foyer area, while lifts serving the carpark are 
located towards the east of the building. 
 
Elevations showing the external appearance of the building are presented in Figures 
3.5 and 3.6. These elements provide a visual and physical screen to the upper levels 
car parking. The building would extend to an elevation of RL591 in keeping with the 
York Park Master Plan (see Figure 3.3). 
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The site coverage of the Stage 1 development would be 2247m2 within the total 
block area of 6554m2.  The gross floor area for the Stage 1 development would be 
14,015m2.  There would be no setbacks from the block boundary on the south-
western and north-western sides of the building, where it adjoins Block 3 and 
Windsor Walk respectively, but the south-eastern corner of Block 14, closest to the 
York Park Conservation Site, would be kept free of building development.  There is a 
small triangle of land on Block 15, between the edge of Block 14 and the fenced area 
of the York Park Conservation Site, which would also remain free of any building 
development. 
 
3.3 Construction Methods 
 
The construction arm of the Doma Group, Doma Constructions Pty Ltd, would be 
appointed as construction managers of the project.  Construction methods would be 
in accordance with the Building Code of Australia and referenced standards under 
the National Standard for Construction Work.  The carpark/ hotel would be a 
concrete framed building requiring formwork hoisting and concrete pumping with 
associated safety screening.  Ground works would include temporary topsoil 
stockpile removal, piling and excavation of a two level basement, infrastructure and 
civil and landscape works. 
 
Construction works would generally be confined to the southern part of Block 14, 
Section 22, Barton but the following off-site works would be required: 
 
• The construction of an access road along the northern edge of the York Park 

Conservation Site would include an additional 1 m construction zone for 
erection of perimeter fencing, in accordance with the referral approval for 
EPBC 2010/5548. 

• Construction access would be required within a construction zone 3 m wide 
on the northern edge of Block 3, Section 22, to construct the building. 

• Some regrading and stabilising of the remains of an existing stockpile on 
Block 3, Section 22, would be required in accordance with the requirements of 
Territory and Municipal Services (TAMS).  That stockpile remains from 
previous building construction in 1995 of RG Casey House nearby, and would 
be partly removed for the building construction. 

• Stormwater diversion works would be required on Block 3 to divert water from 
the development site away from the York Park Conservation Site. 

• Infrastructure works (electricity, communications, water, sewerage, 
stormwater) would be required to connect with existing services in National 
Circuit, Darling Street and Windsor Walk.  The services to National Circuit 
would be located within the access road boundary. 

 
Construction access to the site would be from both National Circuit, along the new 
access road, and from Darling Street through the edge of the existing carpark.  A 
works area would be established within parts of that carpark (see Figure 3.7). 
 
In accordance with the EPBC 2010/5548 referral decision, a temporary fence would 
be erected no more than 1 metre from the proposed footpath along the future access 
road from National Circuit during the construction period to prevent access of 
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construction workers, vehicles and equipment onto the grassland conservation site.  
Following construction, that fence would be replaced with a permanent 1.5 metre 
galvanised post and rail fence with webbing immediately adjacent to the proposed 
road, in accordance with the referral decision.  This fence would be designed to 
prevent human activities from entering the adjacent grassland, while allowing 
maximum access of sunlight and air movement.  The road would be designed and 
constructed to prevent runoff water from entering the grassland. 
 
The permanent fence would extend in a similar style along the remaining section of 
access road and around the boundary of Block 14 until it met the future building. 
 
A temporary fence would be erected at the start of construction also along the south-
western and north-western boundaries of the site, and along the Darling Street 
access and works area located on the existing carpark (see Figure 3.7). 
 
The Site Management Plan in Figure 3.7 shows other site management works that 
would be undertaken during the construction process.  Soil erosion protection and 
control would be in accordance with this plan and the erosion and sediment details 
and construction notes in Figure 3.8.  The external earthworks identified above 
would be in accordance with Figure 3.9, and stormwater would be managed in 
accordance with Figure 3.10. 
 
3.4 Landscaping 
 
The proposed landscape design in Figure 3.11 provides a suitably high quality urban 
design context for the hotel building, while assimilating the various surrounding 
landscape characters, each with a distinct character and meaning. Key elements of 
the proposal described on accompanying landscape documentation include the 
following: 
 
• A structured, legible and high quality hard landscape building surround, with 

landscape materials ordered with increasing quality towards the hotel 
forecourt and lobby. 

• A landscape interface with Windsor Walk, including retention of the formal 
grove of gleditsia trees where feasible, conclusion of the path axis from R.G. 
Casey House by replication of existing elements (native plant species, 
polished stone blocks) and replacement native casuarina and eucalypt tree 
plantings, providing a visual buffer between the Walk and the new building.  

• Screening of the structured carparking in the adjacent Centenary House from 
the hotel driveway and forecourt by combination of wall and planting 
elements, and restoration of landscape batter tree and groundcover plantings 
within that lease. 

• Adherence to measures prescribed within EPBC referral (2010/5548) relating 
to golden sun moth habitat protection, and expansion of the area of habitat 
into the leased site (see Section 7.4). 

• Preservation of the existing National Circuit street trees. 
• Restoration of Darling Street landscaping (trees and grass). 
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• Temporary landscape treatments (including containerised trees and shrubs at 
the hotel interface, and planted islands) with the interim surface carpark, 
pending redevelopment of northern portion of site. 
 

3.5 Construction Program 
 
The proposed development program in Figure 3.12 shows construction commencing 
in April 2013 (subject to SEWPaC approval) with completion of the early lower levels 
of the carpark in March 2014 and completion of the hotel and upper levels of the 
carpark in November 2014.  The program is subject to NCA approval and to 
commercial agreements with respect to carpark and hotel accommodation.  The 
works are programmed in six steps as follows: 
 
A.  Site establishment – April 2013 to July 2013.  This would include constructing 
a carpark extension adjacent to Darling Street to offset the loss of parking spaces 
occupied by the works area, construction of the approved construction access road 
from National Circuit in accordance with EPBC Referral 2010/5548 and 
establishment of the work area with site fences, sediment erosion control and 
temporary stormwater diversion. 
 
B.  Earthworks – May 2013 to July 2013.  This would include removal and 
reshaping of part of the old soil stockpile from Blocks 14 and 3, regrassing the 
reshaped stockpile area on Block 3, constructing the basement piling and shotcrete 
perimeter wall for the building and excavating the two-level basement. 
 
C.  Structure – July 2013 to March 2014.  This would involve construction of the 
concrete structure of the building from the basement to the roof, with erection of the 
scaffold for cladding on Block 3. 
 
D.  Cladding – February 2014 to July 2014.  Cladding would be installed to the 
perimeter of the building.  This step would also include completion of the services 
infrastructure and permanent power connection. 
 
E.  Early carpark completion – by March 2014.  The basement and ground level 
carparks would be completed for occupancy together with the permanent access 
road in accordance with EPBC Referral 2010/5548.  The temporary construction 
fence along the access road would be replaced with a permanent fence, and the 
construction zone along the road would be rehabilitated to native grassland. 
 
F.  Project Completion – by November 2014.  The upper carpark levels and hotel 
would be completed for occupancy, the forecourt would be paved and all remaining 
temporary construction works, including fencing, would be removed. 
 



12 
 

14/22 BARTON PRELIMINARY DOCUMENTATION – FEBRUARY 2013 

4. DESCRIPTION OF THE SITE 
 
4.1 The Development Site 
 
Part of Block 14 is occupied by a restricted-access carpark, the south-western corner 
of which would be occupied by the building and associated construction zone (see 
Figure 3.7).  Most of the remainder of the Stage 1 building area has been 
substantially modified by the dumping of a large stockpile from nearby building works 
in 1995.  This stockpile has become overgrown with exotic grasses and weeds.  The 
grasses include oats (Avena sp.), cocksfoot (Dactylis glomerata), paspalum 
(Paspalum dilatatum), tall fescue (Festuca elatior), bromes (Bromus spp.), rat’s tail 
fescue/ squirrel tail fescue (Vulpia spp.) and Chilean needle grass (Nassella 
neesiana).  The exotic weeds include plantain (Plantago lanceolata), Paterson’s 
curse (Echium plantagineum), medic (Medicago polymorpha), white clover (Trifolium 
repens) and vetch (Vicia sp.).  Some scattered patches of native red leg grass 
(Bothriochloa macra), which readily colonises disturbed sites, are also present.  On 
the north-western side of the site, there are a number of planted casuarina trees of 
relatively recent origin. 
 
The grassland quality of the land on Block 14 is generally unsuitable as golden sun 
moth breeding habitat, being densely covered with exotic grasses, which would 
make it difficult for flying males to locate females, should they be present.  While the 
grassland contains small amounts of Chilean needle grass and red leg grass, which 
may be utilised by the golden sun moth, the general site characteristics would make 
the site unsuitable for the species. 
 
4.2 York Park Conservation Site 
 
The adjacent York Park Conservation Site has been classified as natural temperate 
grassland (Site CC05) in the ACT Lowland Native Grassland Conservation Strategy 
(Action Plan No. 28, Ref. 14).  This site covers about 0.4 ha and has been given a 
botanical significance rating under the Strategy of 4 on a scale of 1 to 5 where 1 is 
highest and 5 is lowest. 
 
The native quality of the grassland is variable within the site, being generally higher 
on the northern and central part of the site.  Mapping of the grassland undertaken in 
November 2007 as part of a grassland maintenance plan is shown in Figure 4.1 
(Ref. 11).   
 
That mapping divided the site mainly into high quality native-dominated grassland 
(>75 percent native), lower quality native-dominated grassland (>50 percent native) 
and exotic-dominated (>50 percent exotic).  The high quality native-dominated 
grassland is dominated by tall speargrass (Austrostipa bigeniculata) and wallaby 
grasses (Rytidosperma spp.), with a diversity of native forbs (non-grass groundcover 
species).  The lower quality native-dominated grassland is either predominantly 
speargrass or is dominated by redleg grass and wallaby grasses.  Some kangaroo 
grass (Themeda australis) has been planted along the edge adjacent to National 
Circuit and some poa tussock (Poa labillardieri) has been planted in the south-
western part of the site. 
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Forbs present within the native grassland include yellow buttons (Chrysocephalum 
apiculatum), scrambled eggs (Goodenia pinnatifida), tufted bluebell (Wahlenbergia 
communis), Australian bindweed (Convolvulus erubescens) and swamp dock 
(Rumex brownii), all of which are disturbance-tolerant, as well as some species less 
tolerant of disturbance, such as rock fern (Cheilanthes sieberi), common onion 
orchid (Microtis unifolia), golden lily (Bulbine bulbosa), early Nancy (Wurmbea 
dioica), curved rice-flower (Pimelea curviflora), creamy candles (Stackhousia 
monogyna), blue devil (Eryngium rostratum) and lemon beauty heads (Calocephalus 
citreus).  The disturbance-tolerant species tend to be widespread throughout the 
native grassland while the less tolerant species are confined more to the high quality 
grassland. 
 
The grassland quality is prone to seasonal variation but the naive quality and species 
present have been generally confirmed in site inspections in October 2012 and 
January 2013.  
 
The Conservation Site supports a golden sun moth population which has been 
monitored periodically since the early 1990s, and has been subject to detailed 
population estimates (see Section 2.2).  It is the most intensively studied golden sun 
moth site in the ACT out of approximately 60 sites, and hence is of significant 
scientific importance in the context of this species.  It is also culturally important in a 
broader sense, being the site in Canberra that first raised the golden sun moth as a 
significant environmental issue locally.  It is used as an interpretive site, with an 
information board erected on the National Circuit frontage, and is fenced in a way 
that discourages incidental access across the site without excluding visitors with a 
specific interest in its natural attributes. 
 
Golden sun moths appear to be spread throughout most of the York Park 
Conservation Site.  In order to determine the relative distribution of golden sun moths 
within the site, and specially whether the area affected by shading from the proposed 
building is particularly important as golden sun moth habitat, the following sources of 
information have been used: 
 
• Records by CSIRO of flying male moths between 1992 and 1994 (Refs. 6, 7). 
• Records from population estimates undertaken in 2006 (Ref. 10). 
• Pupal case surveys undertaken through Friends of Grasslands (FOG) in 

summer 2008-09. 
• A pupal case search conducted as part of the present assessment on 2 

January 2013. 
 
Records of captures of flying male moths from the CSIRO studies are shown in 
Figure 4.2.  These show moths throughout the site with a slight concentration 
towards the central part of the site.  The areas of highest concentration varied during 
the season, possibly reflecting different rates of warming and drying of the soil in 
different parts of the site (Ref. 6).  The majority of captured females in 1992-93 
appeared to be in areas of open ground and shortest grass, where the chance of 
detection is increased (Ref. 6). 
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The 2006 population estimates (Ref. 10) recorded the percentage of moths captured 
and released in nine equal sections of the site (see Figure 4.3).  As with the earlier 
CSIRO studies, captures were made in all sectors but the distribution varied during 
the survey period, with numbers in the northern and central sectors decreasing with 
time and numbers in the southern sector increasing.  The highest numbers over the 
whole of the survey period were in central or southern sectors, and away from 
National Circuit, rather than in the northern sectors (see Figure 4.3).  This distribution 
pattern, however may reflect a bias due to the location of observers (A. Rowell, pers. 
comm.). 
 
Male moths have a flying range of at least 100 metres (Ref. 19) and, while they may 
be expected to be attracted to breeding habitat where the less mobile females are 
present, they may also disperse across less suitable habitat.  They have been 
observed within adjacent nature strips and the Sydney Avenue median (A. Rowell, 
pers. comm.), even though these areas may not constitute breeding habitat.  As far 
as is known, they have not been observed within Block 14. 
 
Alternative methods for identifying golden sun moth breeding habitat include 
surveying for female moths, which generally appear not to move very far, or 
surveying for pupal cases left behind by emerging moths.  The latter method has the 
advantage over live moth counts of being able to be carried out some time after 
moths have emerged, as the pupal cases can remain on the ground surface for two 
to three weeks after emergence, provided that they have not been disturbed by 
physical impacts or heavy rain (Ref. 20).  The York Park Conservation Site was one 
of several parts used as part of a community-based exercise involving FOG in 2008 
to test the methodology (Ref. 21).   
 
The study report on the 2008 pupal case surveys quoted a total of 43 pupal cases 
recorded over the summer period.  The original data sheets provided by FOG were 
examined to determine the distribution of pupal cases within the site.  These sheets, 
however, identified only 4 to 6 pupal cases (not all positively identified) within the 
site, which is too low a number of draw meaningful conclusions.  It is possible that 
the remaining pupal cases were recorded in a different survey but attempts to 
confirm this have not been successful. 
 
A pupal case search was conducted throughout the York Park Conservation Site on 
2 January 2013, after the end of the flying season but within the known survival 
period for pupal cases  (Ref. 23, see Attachment B).  This search, which sampled 
about 40 percent of the site, revealed only three pupal cases within the site.  While 
all of these were found within the central third of the site, consistent with past 
observations of highest flying moth numbers, the number of finds is considered too 
low to draw any firm conclusions. 
 
The low number of pupal cases may reflect the apparent low numbers of golden sun 
moths observed at the site during the 2012 season.  The site was used as a 
reference site by several persons conducting golden sun moth surveys during the 
season.  The numbers of flying moths observed during brief visits by these persons 
ranged from nil (27 December) to 9 in 5 minutes (1 December). 
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The apparent low number of flying moths observed at York Park in 2012 compared 
with more typical years may in turn have been the result of annual variation (see 
Section 6.1.1), with moth numbers appearing relatively low in at least some other 
Canberra sites, or may have been influenced by the site not being mown in spring 
2012 in accordance with the prescribed mowing regime which is identified in the 
maintenance plan (Ref. 11). 
 
Taking account of the above information, it appears that, if there is an uneven 
distribution of breeding moths within the York Park Conservation Site, the area of 
highest concentration is likely to be in the central third of the site, rather than in the 
northern or southern third. 
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5. PHYSICAL IMPACTS OF DEVELOPMENT 
 
5.1 Stage 1 Building on Block 14 
 
The construction of the Stage 1 building on Block 14 would result in the total clearing 
of the site and of a construction strip 3 m wide to the south-west and north-west, 
including the removal of the existing stockpile within the site.  There would be some 
additional disturbance beyond this area within Block 3 to regrade the end of the 
remaining stockpile to an acceptable gradient. 
 
All existing groundcover would be removed, together with eight planted casuarina 
trees on the western side of the site and four planted trees (two river peppermints, 
one alder and one hickory) from the eastern side.  Other trees just outside the site 
boundary would be protected (see plans TMPP-01 and TMPP-02 in Attachment A).  
The removal of the groundcover, however, would not have any direct adverse impact 
on the golden sun moth, as it is unlikely to provide suitable habitat for that species.  
There may be a minor beneficial impact on the York Park Conservation Area to the 
extent that existing weeds within Block 14, which is located upwind of the 
Conservation Site, would be removed, reducing the risk of seeds being blown into 
the native grassland.  This benefit, however, would be limited while the remaining 
vacant land on Block 3 to the south-west remains undeveloped and unmanaged for 
weed control. 
 
The construction of the building itself would have no direct physical impacts on the 
York Park Conservation Site. 
 
5.2 Access Road 
 
The construction of the access road would impact directly on the York Park 
Conservation Area as described in the EPBC Act referral, EPBC 2010/5548.  That 
referral estimated the development footprint of the access road as approximately 
0.04 ha out of a total site area of 0.55 ha.  The impacted area includes a 1 metre 
wide construction zone, which would be rehabilitated to native grassland on 
completion of the works. 
 
Runoff from the access road would be designed so that it did not result in changes to 
the soil water regime of the grassland within the Conservation Site.  A fence along 
the access road would prevent vehicle or pedestrian access from the road into the 
Conservation Site. 
 
As previously stated, the construction of the access road would be in accordance 
with the conditions of referral decision EPBC 2010/5548, and the impacts of road 
construction would remain as assessed in the course of that referral process. 
 
There may be the option of salvaging topsoil or sods containing some of the more 
native grassland from the area disturbed by the access road and using this material 
to replace exotic grassland in the triangle remaining in Block 15 between Block 14 
and the fenced edge of the Conservation Site, or in the southern part of the York 
Park Conservation Site, which is currently dominated by exotic grasses (see Section 
7.4).  This action, however, is not a condition of development of the access road, and 
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would require the agreement of the owner of the translocation target area.  It is not 
directly related to the development on Block 14, and would require work which is not 
within the scope of the present proposal.  Should there be interest in pursuing this 
option, it would need to be negotiated with the Doma Group and other affected 
parties separately from the current assessment process. 
 
5.3 Pedestrian Access to York Park Conservation Site 
 
The York Park Conservation Site is currently fenced on three sides with a log barrier 
along National Circuit.  This arrangement allows pedestrian access into the site from 
National Circuit only, and prevents shortcutting through the area, which could lead to 
track formation or excessive trampling.  There are existing footpaths along National 
Circuit and Sydney Avenue beside the site, and pedestrian access along the edge 
between the site and Centenary House. 
 
This situation would be unchanged following the development of Block 14 and the 
construction of the access road.  Consequently the extent of pedestrian access into 
the York Park Conservation Site is expected to remain at its current level, and would 
not result in any additional impacts. 
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6. SHADING IMPACTS ON YORK PARK CONSERVATION SITE 
 
6.1 Reasons for Considering Shading 
 
6.1.1 The life cycle of the golden sun moth 
 
The golden sun moth is predominantly a natural temperate grassland species which, 
as its name implies, has an association with sunny conditions.  While it occurs also 
in secondary native grassland, which is part of a grassy woodland community, its 
occurrence there is also confined generally to areas which are free of trees and do 
not experience shading. 
 
The golden sun moth has two distinct stages to its life cycle, one being above ground 
and the other being below ground.  The above-ground stage (or adult stage) consists 
of emerging as an adult from a pupal case, flying (in the case of males) or moving 
across the ground (females), mating, and laying eggs at the base of a suitable grass 
tussock.  The below-ground stage (or larval stage) consists of hatching from the egg, 
burrowing into the soil, feeding on the roots of suitable grasses, and growing until the 
pupal stage is reached. 
 
The above-ground stage has been reported as lasting between one and four days for 
an individual moth (Ref. 23), although adult moths can be observed for a period of 
typically six to eight weeks during late spring and early summer.  The below-ground 
stage is believed to last for two to three years (Ref. 19), although the evidence for 
this figure is largely indirect and much is still unknown about this aspect of the 
biology of the golden sun moth larva or its larval development in general. 
 
The two distinct stages of the golden sun moth life cycle mean that the effects of 
environmental influences on the golden sun moth are likely to be quite different for 
the respective life cycle stages.  While the moth is above ground, it is subject to what 
is happening on the ground surface, within the covering vegetation and in the 
atmosphere above.  While it is below ground, its environment is controlled primarily 
by the soil and by how the soil may moderate any external influences such as those 
from the atmosphere.   
 
In the absence of much detailed information about golden sun moth larvae, the 
following assessment has relied heavily on basic scientific interpretation of how 
relevant environmental factors may impact on the golden sun moth during the below-
ground stage of its life cycle. 
 
One feature of the golden sun moth, which is not uncommon among short-lived 
invertebrates, is that its numbers can vary considerably from year to year, 
presumably in response to a range of environmental factors which may influence its 
development at various points in its life cycle.  While there is some circumstantial 
evidence on what may determine a ‘good’ golden sun moth year, such as a drought 
in the preceding winter (Ref. 9), there are many factors, including single extreme 
events, which may have an influence.  The likely complexity of these factors and 
their lack of understanding makes it very difficult to predict population responses in a 
given year, or to interpret the reasons underlying observed responses.  Observations 
of golden sun moths in recent years in a growing number of sites, many of which 
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may appear to be marginal habitat, suggest that the golden sun moth may be quite a 
resilient species in surviving fluctuations in its environmental conditions. 
 
6.1.2 Potential effects of shading on the golden sun moth and its habitat 
 
In literature relating to the golden sun moth, it is commonly stated or implied that 
increased shading can have an adverse impact on the species, although there do 
not appear to be any controlled scientific experiments to support that claim.  Nor do 
such statements generally distinguish between the two life cycle stages of the golden 
sun moth in terms of its sensitivity to potential shading impacts. 
 
Possible impacts of shading may be direct, affecting the behaviour or metabolism of 
adult moths or larvae, or may be indirect through modification of its grassland 
habitat.  While the assumed impacts of shading on the golden sun moth have a 
logical basis, they are nevertheless largely speculative, based on observed habitat 
and behavioural characteristics of the golden sun moth.  Possible mechanisms 
through which such impacts may occur include the following: 
 
• Shading during the day in summer is likely to affect the flying movement of 

male moths, which move mainly in the middle of the day in direct sunlight.  It 
is also likely that direct sunlight on the habitat would influence the behaviour 
of female moths, which are less mobile and tend to be evident later in the day, 
as well as the emergence of adult moths from pupal cases.  Shading may also 
affect mating success and the location of egg-laying.  These effects would be 
relevant only to shading that occurred during the summer period (i.e. 
November – December), when moths are active above ground. 

• Soil conditions which are colder and moister may have a negative effect on 
the survival and growth of larvae.  This effect could be experienced in the 
cooler months when larval activity is likely to be suppressed in any case by 
naturally low soil temperatures.  If shading is severe enough to extend winter-
like conditions into the spring months and hence shorten the growing period, 
this could lead to failure to reach maturity or delayed emergence.  Late 
emerging adults could encounter unsuitable conditions for mating and egg-
laying. 

 

• Shading would create cooler, moister conditions within the grassland site, 
potentially favouring some introduced grasses and weeds rather than native 
grasses and forbs.  Such shading would be most marked during winter, when 
little plant growth is occurring, but would extend to a lesser extent into the 
spring growing period.  If soil moisture accumulated due to reduced 
evaporation in winter, this may benefit non-native species in the warmer times 
of the year.  There are also seasonal differences in the life cycles of different 
plants, with many introduced weed species germinating from late autumn to 
late winter, with rapid growth in spring.  Shading is likely to favour such 
species over most native grassland species. 

 
6.1.3 Other relevant factors 
 
There are other microclimatic factors which may reinforce or counteract the effects of 
shading.  Modification of wind patterns, which commonly is associated with large 



20 
 

14/22 BARTON PRELIMINARY DOCUMENTATION – FEBRUARY 2013 

buildings, could reduce evaporation and create a moister site, further favouring 
exotic grass growth.  Urban heat island effects associated with buildings or 
pavements could have the opposite effect.  All of these effects have the potential to 
be overridden by long term climatic trends or annual climatic variability. 
 
Golden sun moths are not found in areas of continuous tree cover, but are 
sometimes present in areas where trees cause partial shading.  There are likely to 
be differences between the respective effects of buildings and trees on the local 
microclimate and soil conditions in that trees draw water out of the soil for much of 
the year, while buildings do not.  This may lead to differences in the types of plants 
which grow in the shade of trees (deciduous or evergreen) and those in the shading 
of buildings.  Unless trees are growing very densely, the effects of trees on wind 
patterns are likely to be less marked than those of buildings.  On the other hand, the 
accumulated leaf letter produced by trees is likely to affect soil moisture and 
exposure of groundcover vegetation to sunlight in ways which are not relevant to 
building shading, generally favouring increased soil moisture by reducing 
evaporation. 
 
In summary, the overall comparative environmental effects of buildings and trees are 
more complex than can be determined through a shading analysis.  The following 
discussion addresses these issues to the extent that is practicable without 
attempting a sophisticated modelling exercise. 
 
6.2 Shading Analyses Undertaken 
 
A series of shading analyses has been undertaken by May and Russell, the 
architects responsible for the building design.  Their results are presented in the 
following formats: 
 
• A series of cumulative shading diagrams, showing the number of hours of 

shading experienced within the Conservation Site on selected dates.  The 
diagrams are similar to those prepared for the previous shading report (Ref. 
1).  The dates selected for analysis are as follows: 
o The summer solstice (22 December) when shading would be least. 
o The winter solstice (21 June) when shading would be greatest. 
o The spring and autumn equinoxes (23 September and 21 March), 

when intermediate levels of shading would occur. 
o The middle of the golden sun moth flying season (nominally 25 

November) when potential impacts on moth breeding are likely to be 
most critical. 

• A series of computer animations showing the progression of shading across 
the site for each of the above dates.  This is presented on a CD included with 
this report (Attachment D).  

 
Three building designs have been assessed in the shading diagrams, as follows: 
 
A. Full development of the site at its south-eastern corner.  The building would 

extend to the site boundary. 
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B. Exclusion of development from the south-eastern corner of the site with the 
exception of the liftwell structure, with a view to reducing shading impacts by 
increasing the distance between the building and the boundary of the 
Conservation Site. 

 
C. As for Design B, but with the liftwell located more centrally within the building, 

where it would not add to the shading of the Conservation Site. 
 
6.3 Results of Shading Analysis 
 
Figures 6.1 to 6.5 compare the extent of shading for each of the three building 
designs considered for the five analysis periods. 
 
The results of the shading analysis are expressed in Table 6.1 in terms of the 
percentage of the York Park Conservation Site (excluding the access road) that 
would be shaded at different times of the day.  This information is expressed with 
respect to Eastern Standard Time (i.e. not for Eastern Summer Time for the March, 
November and December results). 
 
Table 6.1 Percentage of Conservation Site shaded by time of day 
 
 
Date 

 
Time 

 % shaded 
Design A Design B Design C 

21 March 
(autumn equinox) 

1.00 pm 
2.00 pm 
3.00 pm 
4.00 pm 
5.00 pm 

 4 
 7 
 9 
 10 
 7 

 1 
 4 
 6 
 7 
 4 

 0 
 3 
 5 
 7 
 4 

21 June 
(winter solstice) 

11.00 am 
12 noon 
1.00 pm 
2.00 pm 
3.00 pm 
4.00 pm 

 5 
 11 
 18 
 27 
 30 
 20 

 0 
 7 
 14 
 23 
 30 
 20 

 0 
 6 
 13 
 22 
 30 
 20 

23 September 
(spring equinox) 

1.00 pm 
2.00 pm 
3.00 pm 
4.00 pm 
5.00 pm 

 5 
 6 
 9 
 10 
 6 

 1 
 4 
 6 
 7 
 4 

 1 
 4 
 6 
 6 
 3 

25 November 
(golden sun moth 
flying peak) 

1.00 pm 
2.00 pm 
3.00 pm 
4.00 pm 

 1 
 3 
 4 
 4 

 0 
 0 
 1 
 1 

 0 
 0 
 1 
 1 

22 December 
(summer solstice) 

1.00 pm 
2.00 pm 
3.00 pm 
4.00 pm 

 1 
 2 
 3 
 3 

 0 
 0 
 1 
 1 

 0 
 0 
 0 
 0 

 
In the case of late afternoon shading, particularly at 4.00 pm in winter, it is likely that 
the Conservation Site would be shaded by the topography of Capital Hill and by 
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other buildings and landscaping located upslope to the west of the site.  
Consequently, the shading impacts on the building at this time of day may not add to 
the overall shading effects, but this has not been taken into account in the shading 
calculations. 
 
Figures 6.1 to 6.5 also show the cumulative extent of shading for each of these 
situations in terms of the number of times assessed when parts of the site would be 
shaded (i.e. shading frequency).  This is an approximation to the number of hours of 
shading experienced during daylight hours (i.e. shading duration), which could be 
refined by interpolating between the angular shapes shown in these figures to 
produce a series of smooth curves.  A previous application of this method on the site 
(Ref. 24), however, which is illustrated in Figure 6.6, found only very minor 
differences between shading frequency and shading duration which would not be 
significant in assessing the impacts on the golden sun moth and its habitat, given 
other variables that are involved. 
 
The percentage of the Conservation Site affected by selected ranges of shading 
frequencies is summarised in Table 6.2.  The shading frequencies have been 
grouped as zero, 1 to 2 hours and 3 or more hours.  All shading percentages and 
totals are rounded to the nearest whole number in this table and in Table 6.1.  This 
rounding may give rise to apparent minor discrepancies. 
 
Table 6.2  Percentage of Conservation Site shaded according to shading frequency 
 
 
Date 

 
Frequency (hrs) 

% shaded 
Design A Design B Design C 

21 March 
(autumn equinox) 

0 
1 to 2 
3 or more 
Total shaded 

 84 
 9 
   7 
 16 

 89 
 7 
   3 
 11 

 90 
 8 
    2 
 10 

21 June 
(winter solstice) 

0 
1 to 2 
3 or more 
Total shaded 

 58 
 20 
 22 
 42 

 62 
 21 
 17 
 38 

 64 
 19 
 17 
 36 

23 September 
(spring equinox) 

0 
1 to 2 
3 or more 
Total shaded 

 84 
 9 
    7 
 16 

 90 
 7 
   3 
 10 

 91 
 6 
   3 
 9 

25 November 
(golden sun moth  
flying peak) 

0 
1 to 2 
3 or more 
Total shaded 

 95 
 2 
   3 
 5 

 98 
 1 
   0 
 2 

 99 
 1 
   0 
 1 

22 December 
(summer solstice) 

0 
1 to 2 
3 or more 
Total shaded 

 95 
 2 
   3 
 5 

 99 
 1 
   0 
 1 

 99 
 1 
   0 
 1 

 
The results in Tables 6.1 and 6.2 illustrate the following points: 
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• Varying the extent of the building envelope changes the extent of shading, 
particularly in winter.  This is most apparent when comparing Design A, which 
extends to the Block 14 boundary, with Design B, where the building envelope 
is withdrawn back from the boundary.  Relocating the liftwell structure from 
the south-eastern corner of the building to a more central location has a minor 
additional effect in reducing shading. 

• For all designs, the extent of shading is substantially greater at the winter 
solstice than on the other dates investigated.  This winter shading would 
commence on the edge of the Conservation Site shortly after 11.00 am and 
would continue throughout the afternoon to various extents in different parts of 
the site.  A small part of the site would be in shade from 12 noon throughout 
the afternoon. 

• At the time of the equinoxes, no more than 10 percent of the Conservation 
Site would experience any shading, and most of this shading would be for 
only one or two hours.  A negligible area would experience four hours shading 
or more. 

• At the time of the summer solstice, only about 1 percent of the Conservation 
Site would be shaded by Designs B and C, and 5 percent by Design A.  Most 
of the shading for Designs B and C would be for about one hour only. 

• During the golden sun moth flying period (based around 25 November), the 
extent of shading would be only slightly greater than for the summer solstice, 
and would mainly be for about one hour only. 

• The maximum extent of shading on the Conservation Site at any one time 
would cover about 30 percent of the site, and would be similar for all building 
designs.  This would be experienced at 3.00 pm at the winter solstice. 

• Other shading maxima experienced at the site, depending on the building 
design, would be as follows: 
o Autumn equinox – 7 to 10 percent at 4.00 pm 
o Spring equinox – 6 to 10 percent at 4.00 pm 
o Golden sun moth flying peak – 1 to 4 percent at 3.00 and 4.00 pm 
o Summer solstice – less than 1 percent to 3 percent at 3.00 and 4.00 

pm 
 
The shading extent and frequency in Tables 6.1 and 6.2 do not take account of the 
cumulative effect of shading from Centenary House, which is located to the north of 
the Conservation Site.  Existing shading from that building has been assessed 
separately.  Being a smaller building, its shading impacts would be much less than 
those of the proposed development.  As shown in Figure 6.7, it would cause shading 
in the north-western corner of the Conservation Site for one to two hours in the 
morning at the time of the winter solstice, having a small cumulative effect on the 
part of the site most extensively shaded by the proposed building. 
 
No shading of the Conservation Site would be caused by Centenary House on the 
other dates investigated. 
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6.4 Effects on Golden Sun Moth Flying and Breeding 
 
Adult golden sun moths typically emerge from pupal cases between early November 
and late December, although this period can vary depending on seasonal conditions.  
The shading diagrams indicate that during this period, the extent of shading on the 
Conservation Site would be minimal and would occur only in the afternoon in the 
north-west corner of the site.  While this shading may discourage males from flying 
through the area for an hour or so, in the case of Designs B and C, the shading 
would affect only about 1 percent of the Conservation Site, and would be towards the 
later part of the typical daily flying period.  There are other times within this flying 
period when these parts of the site would not be shaded.  Furthermore, the shaded 
corner of the site is within an area where the native quality of the grassland is 
relatively low (see Figure 6.8), and is likely to be of correspondingly low importance 
as golden sun moth habitat. 
 
The females are more active later in the day and, if they were shaded severely 
enough and are reluctant or unable to leave the shaded area, may not display, mate 
and lay eggs.  Females which emerge in adjacent areas may be reluctant to enter 
shaded areas to lay, even if it is suitable for golden sun moths for most of the time, 
thus reducing the effective area of golden sun moth breeding habitat at the site.  
While the limited summer shading for Designs B and C would coincide with this time 
of day, it is restricted to a very small part of the site where the grassland quality is 
relatively low (see Figure 6.8).  Hence any impacts on female moth activity are likely 
to be minimal. 
 
Taking account of the above factors, any impacts of shading from Designs B and C 
on the flying and breeding behaviour of adult golden sun moths are likely to be 
minimal and would be insignificant in the context of typical annual fluctuations in 
response to weather conditions. 
 
6.5 Effects on Golden Sun Moth Larval Development 
 
6.5.1 Relationship between soil temperature and larval development 
 
The eggs laid by female moths at the base of grasses on the ground surface hatch 
later in the summer and the larvae find their way into the soil where they grow and 
mature, over probably a two-year period, apparently feeding on the roots of selected 
grasses.  The soil depth occupied by the larvae is not well know and probably varies 
with environmental conditions.  A study which involved collection of larvae to assess 
their feeding habits reported collecting larvae in the depth range of 0.3 to 4.0 cm in 
winter (mean depth 0.85 cm) and 0.3 to 5.0 cm in spring (mean depth 3.2 cm) (Ref. 
25).  Current research on the golden sun moth at the University of Canberra has 
found that golden sun moth larvae are commonly found around depths of 10 cm (Bill 
Sea, pers. comm.).  It is likely that in deep soils supporting vigorous plant root growth 
well below the surface, golden sun moths would occur at greater depths.  It is likely 
also that golden sun moth larvae may move up or down through the soil profile in 
response to changes in environmental conditions.   
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After an extended period of larval growth, which appears typically to cover nearly two 
years, the larvae pupate into adult moths and emerge at ground level, leaving behind 
pupal cases.   
 
During the larval stage, the environment affecting golden sun moth development is 
determined primarily by subsurface conditions, including soil temperature, soil 
moisture and food availability, all of which may be interrelated.   
 
Being a cold-blooded animal, which is unable to regulate its own temperature, it is 
likely that enzymic activity and physiological activity would be suppressed as the 
ambient temperature decreased.  This aspect of golden sun moth biology does not 
appear to have been investigated, and in general there appears to be little 
knowledge about demonstrated effects of low temperatures on other related species. 
 
Some indication of likely effects, however, may be derived from an English study of 
the effects of temperature on larval development on the ghost swift moth (Hepialus 
humuli, Ref. 26).  While this moth is not closely related to the golden sun moth, it has 
a common feature in that its larvae bury themselves in the soil, feeding on roots of 
plants, and eventually emerge from pupae as adult moths.  That study demonstrated 
that, under controlled laboratory conditions, low temperatures significantly reduced 
the rate of larval development, which takes place through a series of up to twelve 
instars.  Excessively low or high temperatures resulted in a rapid decline in survival, 
with no larvae surviving through the full series of instars to pupation, with the 
optimum laboratory temperature being 15°C.  Under outdoor conditions, in which the 
temperature was not controlled, the rate of larval development was slower, and 
larvae remained active on the soil surface even at temperatures as low as 2°C.  
Under all conditions, there was a high rate of larval mortality. 
 
As golden sun moths are adapted to surviving for at least two years in an 
environment where winter soil temperatures typically fluctuate between about 2 and 
12°C, the laboratory observations of the ghost swift moth are not directly relevant.  
However, they do confirm the expectation that, in principle, a major reduction in soil 
temperature is likely to have an adverse effect on the rate of larval development. 
 
The extent to which golden sun moth larvae are active during winter is uncertain, but 
such activity would be expected to be influenced by underground soil temperature.  
One of the factors potentially affecting soil temperature is solar exposure.  The 
shading analysis in Section 6.3 indicates a significant drop in the level of solar 
exposure in the northern part of the site for all building designs during winter. 
 
A consideration of whether this shading would significantly influence the rate of larval 
growth and development raises the following questions: 
 
• What are the typical unshaded winter temperatures in Canberra soil during 

winter at the depths likely to be occupied by golden sun moth larvae?  How do 
these compare with soil temperatures at other times of the year? 

• To what extent is soil temperature controlled by exposure to sunlight as 
opposed to heating and cooling by conduction from the atmosphere? 
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• How does soil temperature influence the development of golden sun moth 
larvae, both directly and through the stimulation of the root growth of grasses, 
on which the larvae feed? 

 
These questions are addressed in turn in the following sections. 
 
6.5.2 Soil temperature in the Canberra area 
 
In order to assess the possible impacts of soil temperature changes on golden sun 
moth larvae, it is first necessary to know the existing conditions with respect to soil 
temperature.  As there is no soil temperature information available for York Park, the 
available temperature data from other locations in the Canberra area was used as 
the most appropriate surrogate. 
 
The Bureau of Meteorology (BOM) holds limited unprocessed soil temperature data 
for two sites in the Canberra area.  These sites and the data available are as follows: 
 
Canberra City (former meteorological station on Barry Drive near Boldrewood 
Street) 
Station no: 070282 
Period of records: 1985 to 1987 
Reporting hours: 09:00 and 15:00 (2 synoptic hours) 
Soil depths: 10 cm and 20 cm 
 
Canberra Airport 
Station no: 070351 
Period of records: 2009 to 2012 (some periods missing) 
Reporting hours: 0:00, 03:00, 06:00, 09:00, 12:00, 15:00, 18:00, 21:00 (8 synoptic 
hours) 
Soil depths: 5 cm, 10 cm and 20 cm plus air temperature 
 
The soil temperature data are available only as raw data covering a limited period 
and with some gaps in the data.  For practical reasons, it has been necessary to limit 
examination of those data to the year 2012, although it is expected that the 
conclusions would not change significantly if a more extensive data bank was 
considered.  The 2012 data were selected for the following reasons: 
 
• The data from the Canberra City weather station were limited to two times per 

day which was insufficient for the present analysis.  In addition, they covered 
only two soil depths. 

• The Canberra Airport data for 2011 was incomplete with a large gap during 
the winter period (21 June to 27 July), which was the period required for the 
analysis. 

• Of the other three years for which data were available, 2010 and 2012 were 
comparable in terms of mean maximum and minimum winter temperatures, 
with 2009 being 2 to 3 degrees higher.  On both an annual basis and during 
winter, 2009 had a relatively high rainfall, whereas 2010 had a relatively low 
rainfall.  2012 was therefore considered to be the most representative year for 
which data were available. 
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The monthly mean soil temperatures during winter at 09:00 and 15:00 were 
comparable for all years for which records were available (see Figure 6.9), with the 
mean temperature for 2012 being slightly lower than that over all years of records by 
a maximum of 1.6 degrees.  This difference is not considered to be significant in the 
following discussion. 
 
The data used are from the BOM meteorological station at Canberra Airport (Station 
no. 070351).  The soil temperature data are supplied on the basis that they are not 
quality controlled.  Advice obtained from BOM is that the Canberra Airport 
meteorological station, which is located on gently sloping land at an elevation of 577 
m is partly grassed and is subject to periodic mowing.  The York Park Conservation 
Site is also on gently sloping land at a similar elevation (565 m), and also has a 
grass cover which is periodically mowed.  Both sites are within the same geological 
formation (the Canberra Formation, Ref. 27), and are likely to have broadly similar 
soil types.  Neither site is subject to shading.  While there may be some differences 
between the sites, the data are the best that are readily accessible and are 
considered adequate to support the following discussion. 
 
The pattern of soil temperatures at Canberra Airport between 2009 an 2012 appears 
broadly similar to that at the Canberra City site between 1985 and 1987.  Figure 6.10 
shows a frequency distribution of the average number of winter records (May to 
August) at both sites at the two depths and times for which comparable data are 
available.  Within the limits of seasonal variability, the data from Canberra Airport is 
considered to be suitable for application generally within Central Canberra. 
 
6.5.3 Relationship between soil temperature, air temperature and solar 

exposure 
 
Soil temperature can be influenced by a range of environmental factors including air 
temperature, solar radiation, soil texture and colour, soil moisture and vegetation 
cover.  A review of models for predicting soil temperatures on a diurnal or seasonal 
basis in a range of climatic situations (e.g. Refs. 28 to 30) indicates that the 
environmental factor that is most commonly related to soil temperature is air 
temperature. 
 
The availability of detailed data for both air temperature and soil temperature at a 
local site with characteristics that are broadly similar to those at York Park (see 
Section 6.5.2) provides the opportunity to assess the likely relationship between air 
temperature and soil temperature in the area affected by the proposed development. 
 
The period of greatest relevance to the potential effects of shading is during winter, 
in particular in the period around the winter solstice (21 June).  Figure 6.9 shows the 
variation in air and soil temperature between 14 and 26 June 2012, based on three-
hourly measurements at the synoptic hours, expressed on a 24 hour time scale.  
Figure 6.11 shows a typical winter pattern between 3 and 5 July at a larger scale. 
 
Typically the minimum air temperature is experienced between 3:00 and 6:00, rising 
most rapidly between 09:00 and 12:00, with the maximum around 15:00.  Soil 
temperatures are at their minimum between 6:00 and 9:00, but rise with the 
increased air temperature (and solar exposure) to a maximum at 15:00.  At a shallow 
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depth (5 cm), the variation in temperature is greatest, but it not as great as the 
variation in air temperature.  At 10 cm depth, the pattern is similar but less marked.  
The variation at 20 cm depth is less again, but still clearly evident on a diurnal basis.  
There is a lag in peak soil temperature each day as the soil depth increases, 
reflecting the time taken for heat absorbed at the ground surface to be conducted 
downwards.  This time lag is consistent with other observations in the scientific 
literature (e.g. Ref. 29). 
 
The typical winter soil temperatures at 5 cm depth, based on a review of a more 
extensive range of data at Canberra Airport, vary between about 2 and 12°C.  At 
10 cm depth, the variation is typically between about 3 and 11°C.  At 20 cm depth, 
the variation is typically between 5 and 9°C.  In all cases, however, there are 
occasional records which fall outside these ranges. 
 
The diurnal fluctuations in soil temperature are the result of heat being transferred to 
the soil in the daytime and from the soil at night.  This heat transfer takes place 
primarily by two methods, conduction and radiation. 
 
In the daytime, the air is heated by the sun but that air is in constant motion and, as it 
moves, heat is conducted from the air to the ground.  In addition, radiation from the 
sun is absorbed by the ground to varying degrees, depending on the nature of the 
ground surface, and the absorbed radiation energy is transferred to the soil causing 
the soil temperature to rise.  Solar radiation consists of both direct radiation, which 
leads to shadows, and diffuse radiation which provides the illumination within the 
area of a shadow.  Diffuse radiation results from scattering by the atmosphere and 
accounts for about 18 percent of the total radiation received from the sun (Ref. 31). 
 
At night, the above processes take place in reverse with heat conducted from the 
ground surface to the air, and radiation from the ground surface into space.  The 
more effective the ground surface is in absorbing radiation in the daytime, the more 
effective it is in emitting it at night.  Both the absorption and emission of radiation are 
affected significantly by cloudiness, as well as gaseous components in the 
atmosphere, but these effects are influenced by the different wavelengths of the 
radiation that is absorbed or emitted. 
 
The intensity of solar radiation varies during the year, being strongly influenced by 
the angle of the sun as the seasons change.  Contact between the air and the 
ground, on the other hand, is constant with the rate of heat of transfer depending on 
the temperature differential between them, and the soil temperature being directly 
influenced by air temperature.  Figure 6.12 shows the mean monthly temperatures at 
various soil depths from October 2011 to September 2012.  As would be expected, 
soil temperatures in the winter months are significantly lower than in the summer 
months.  In the winter months, the soil temperatures are lower than the air 
temperatures but, as summer progresses, the soil temperatures at 5 cm and 10 cm 
depths increase significantly and are above the mean air temperatures. 
 
While Figure 6.9 may create the perception that air temperatures are lower than soil 
temperatures in winter, this perception is based on occasions when night time 
conditions result in a major drop in temperature during the night and early morning.  
Such drops, however, are reflected also in soil temperature and there are some 
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occasions when night time air temperatures remain close to or above soil 
temperatures.  The mean temperatures (day and night) for the period covered in 
Figure 6.9 are as follows: 
 
 Air temperature 11.7°C 
 Soil temperature at 5 cm depth 10.3°C 
 Soil temperature at 10 cm depth 9.4°C 
 Soil temperature at 20 cm depth 8.3°C 
 
These temperatures are consistent with those shown in Figure 6.12 for the whole of 
June 2012. 
 
The influence of solar exposure on soil temperature cannot be determined directly 
from the available data, but the following observations can be made.  Figure 6.13 
shows the same soil temperature data as Figure 6.9 with solar exposure added.  On 
days when the level of solar exposure (expressed as megajoules per square metre) 
is relatively low, soil temperatures also appear to be slightly below typical levels.  
The air temperature also tends to be relatively low on those days.   
 
The solar exposure data in Figure 6.13 can be grouped on a relative basis into days 
of ‘high’ solar exposure (between 7 and 9 MJ m-2) and days of ‘low’ solar exposure 
(between 3 and 5 MJ m-2).  If a site is subject to shading for half the day (e.g. from 
12:00 onwards), this could be expected to reduce solar exposure from direct 
radiation by 50 percent, although solar exposure from diffuse radiation would be less 
affected.  This would reduce the levels of solar exposure on an otherwise ‘high’ 
exposure day to approximately that of a ‘low’ exposure day. 
 
When days of high and low solar exposure in Figure 6.13 are compared, the high 
exposure days have maximum temperatures at 5 cm depth which are typically 
between 1 and 3 degrees higher than those on low exposure days.  At 10 cm depth, 
this difference is reduced to between 0 and 2 degrees, while at 20 cm depth this 
difference is minimal, with some low exposure days having higher temperatures than 
high exposure days, indicating that other factors are having an influence. 
 
Using the available BOM data, the statistical relationship between soil temperature, 
air temperature and solar exposure has been explored for the Canberra situation.  
This has been done using the coefficient of determination method (R-square) which 
explains how much of the variability of a factor can be caused or explained by its 
relationship to another factor.  Coefficient of determination is computed as a value 
between 0 (0 percent) and 1 (100 percent), with the higher the value, the better the 
fit. 
 
Figure 6.14 shows the relationship between soil temperature at various depths at 
15:00 (the time when winter soil temperature is usually highest) against solar 
exposure for the period from 1 May to 31 August 2012.  Trend lines drawn on these 
graphs shows that, while there is some relationship between soil temperature and 
solar exposure, this relationship is fairly weak.  A value of R2 = 0.2356 means that 
about 24 percent of the variance in soil temperature at 5 cm can be attributed to 
solar exposure.  The relationships at greater depths are much weaker with R2 being 
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0.1126 at 10 cm depth and 0.0118 at 20 cm depth.  On the other hand, as shown in 
Figure 6.15, there is a much stronger correlation between soil temperature and air 
temperature for the May to August period.  The values of R2 are 0.6242 at 5 cm, 
0.4825 at 10 cm and 0.267 at 20 cm.  This indicates that, during winter, air 
temperature rather than solar exposure is the main factor influencing soil 
temperature. 
 
The analysis has been extended to determine whether there is a variation between 
the different winter months that were aggregated in Figures 6.14 and 6.15.  Figure 
6.16 shows the same data in Figure 6.14 distinguished by month.  This indicates a 
pronounced clustering by month according to solar exposure, which is not 
unexpected as variation in day length is the most fundamental factor influencing 
solar exposure.  The lowest levels of daily solar exposure tend to occur in June, 
around the winter solstice when day lengths are shortest.  The levels increase in 
May and July and are highest in August, in accordance with increasing day length. 

Where the R-square method is applied individually to each month, the relationship 
between soil temperature and solar exposure becomes extremely weak in June (see 
Figure 6.17), and remains fairly weak in July (Figure 6.18).  The relationship is 
stronger in May and August (Figures 6.19 and 6.20).  In contrast, the relationship 
between air temperature and soil temperature, particularly at shallow depths, 
remains strong for each month throughout the winter period (see Figure 6.21 to 
6.24).  Such a correlation is consistent with the various models that have been 
developed for predicting soil temperature from air temperature (Refs. 28 to 30). 

It is likely the solar exposure could also influence soil temperature indirectly by 
increasing air temperature.  Figure 6.25 shows this relationship for each of the winter 
months.  This indicates a relatively weak relationship between air temperature and 
solar exposure in June, July and August but a stronger relationship in May. 

The coefficients of determination for all of these analyses are summarised in Table 
6.3. 
 
Table 6.3  Trend analysis using coefficient of determination (R2) 
 
Relationship/ 
Soil depth 

May to 
August 

 
May 

 
June 

 
July 

 
August 

Soil temperature and solar exposure   
5 cm 0.2356 0.5285 0.0743 0.2519 0.4782 
10 cm 0.1126 0.4178 0.0061 0.0917 0.3726 
20 cm 0.0118 0.1627 0.0591 0.0152 0.0699 
Soil temperature and air temperature   
5 cm 0.6242 0.6295 0.5701 0.4938 0.5595 
10 cm 0.4825 0.4334 0.3977 0.252 0.3924 
20 cm 0.267 0.154 0.0792 0.0909 0.0482 
Air temperature and solar exposure   
 ND 0.3447 0.1876 0.231 0.2218 
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In summary, the above trend analyses indicate that air temperature is much more 
significant than solar exposure in influencing soil temperature during the winter 
period and that this difference is most evident in June when the extent of shading 
from the proposed development would be greatest. 
 
In summer, when solar exposure is much greater due to the steeper angle of the sun 
and the longer day length, the situation is quite different, with a strong correlation 
between soil temperature and solar exposure.  This is indicated by Figure 6.26 which 
shows soil temperature in relation to solar exposure from November 2011 to 
February 2012, and can be compared with Figure 6.27 which relates soil 
temperature to air temperature for the same period.  It appears that in summer, while 
solar exposure and air temperature (which depends in part on solar exposure) can 
both have a significant influence on soil temperatures, particularly close to the 
surface, although the relative contribution of solar exposure declines with depth. 
 
A further point, which is evident from Figure 6.9 (or Figure 6.14) and in more detail in 
Figure 6.11, is that the greatest rise in air temperature typically occurs between 9:00 
and 12:00 and the greatest rise in soil temperature at 5 cm depth occurs at the same 
time.  That rise is partly paralleled and partly followed by a rise in soil temperature at 
10 cm depth.  This slight lag period results from the time taken for heat transferred to 
the ground surface in the morning to be conducted to the lower layers of the soil.  
There is a further lag period before the soil at 20 cm depth reaches its maximum 
temperature. 
 
An implication of this observation is that the most important period for transfer of 
heat to the soil appears to be in the morning (i.e. prior to 12:00).  While much of this 
transfer is likely to be by conduction from the air, if radiation through solar exposure 
is also a significant contributor, the morning would be the most critical period.  Hence 
shading in the afternoon, as would occur as a result of the proposed development, 
would be less critical in influencing soil temperature than shading in the morning. 
 
The morning period is also the time when frost which forms overnight on the ground 
is reliant on solar exposure for melting.  This is evident from the persistence of frost 
in areas which are subject to morning shading from buildings.  In the case of the 
proposal, however, this situation would not arise on the York Park Conservation Site 
as the site would not receive any shading until after 11 am (see Figure 6.3). 
 
Shading in the afternoon in winter is likely to have a small effect in inhibiting further 
warming of the ground surface by solar radiation and in providing a lower base 
temperature prior to night time cooling.  However, while the air temperature remains 
higher than the soil temperature, heat would still be conducted from the air to the soil 
(see Figure 6.9).  It would be only after 15:00 that rapid cooling of the soil would 
commence, and by this time the site would also be shaded by topography, other 
buildings or landscaping in the middle of winter.  Cooling by radiation from the 
ground to space would not be affected by shading. 
 
As shown in Figure 6.8, there is currently also some limited winter shading of the 
north-western corner of the York Park Conservation Site early in the morning due to 
the existing Centenary House building.  That shading, however, does not extend 
beyond 10:00, hence its influence during the most intense period of solar exposure 
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would be minor.  There would be at least two hours between the end of the shading 
period from Centenary House and the commencement of shading from the proposal 
building to allow for thawing of frost in a specific part of the site. 
 
A potential future building in part of Block 3, Section 22 Barton to the north-west of 
the York Park Conservation Site is also likely to cause some shading within the 
Conservation Site.  Such a building has previously been addressed through EPBC 
Act referral EPBC 2009/4871, with the referral decision specifying limits on the 
extent of shading at certain dates and times.  The shading diagrams prepared for 
that building indicate that it would cause shading within the Conservation Site 
throughout the year, particularly in the afternoon, but that the areas shaded would be 
largely different from those shaded by the proposed building on Block 14.  The main 
cumulative effect with the current proposal would be an increased duration of winter 
shading in areas where the building on Block 14 would otherwise cause shading for 
only 1 or 2 hours. 
 
In summary, based on the soil temperature data obtained for the Canberra area, it 
appears that, while reduced solar exposure due to afternoon shading may be 
expected to have some influence on soil temperatures, any change is likely to be 
minor.  The magnitude of any change would be substantially less than the 
temperature variations that would occur throughout the day or from day to day during 
the winter season, when shading would be most evident.  The most important factor 
affecting soil temperature during the winter period when shading would be greatest 
appears to be air temperature, which is largely independent of shading. 
 
6.5.4 Likely effects on larval development 
 
If there is a slight shading effect on soil temperature, the remaining question is what 
effect would it have in turn on the golden sun moth in the York Park Conservation 
Site, either by directly affecting larval development and survival, or indirectly through 
altering the grassland characteristics.  The current knowledge of larval development 
for the golden sun moth is limited and the effects of temperature on larval 
development are uncertain. 
 
The example of the ghost swift moth cited in Section 6.5.1 indicated that artificially 
reduced temperatures can have a significant adverse effect on the development of 
underground moth larvae, the major effects observed involved a difference in 
temperature of the order of 5 to 10 degrees.  Small temperature reductions of the 
order of 2 degrees, as may be anticipated at York Park as a result of either shading 
or natural reduction in solar exposure, are less than those showing obvious effects.   
 
In considering the shading impacts on the golden sun moths at the York Park 
Conservation Site, the following points are relevant: 
 
• Shading is most concentrated in the north-western corner of the site, where 

the native grassland quality is relatively low (see Figure 6.8).  Consequently, 
the extent to which this area is used as golden sun moth breeding habitat may 
also be relatively low. 

• While there would also be winter shading in the centre of the northern part of 
the site, where there is a native grassland area of relatively high quality, much 
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of this area would experience shading for only 1 or 2 hours per day and the 
most prolonged shading would occur towards the north-western corner of the 
site (see Figure 6.8). 

• Based on past and recent observations of flying moths and pupal cases, the 
area most subject to shading does not appear to be an area of relatively high 
golden sun moth activity.  If there is any difference in golden sun moth activity 
within the York Park Conservation Site, the area of highest activity is likely to 
be in the centre third of the site where winter shading would be nil or minimal. 

• Taking account of the cumulative shading effect of both the proposed 
development and that of Centenary House, the period when solar exposure 
appears most likely to influence soil temperature (i.e. morning period) is when 
shading impacts would be least. 

• Shading from the proposed development would occur too late in the day to 
affect thawing of frost. 

• If there is a reduction in soil temperature due to shading, the magnitude of this 
appears to be significantly less than the typical fluctuations in soil temperature 
within the day or from day to day during winter. 

• The period when shading would be greatest is the time of the year when the 
rate of golden sun moth larval development is likely to be slowest. 

• Shading of habitat is likely to be most relevant to golden sun moth 
development during the warmer months of the year when the influence of 
solar exposure (as opposed to air temperature) on soil temperature is most 
evident.  

• If golden sun moth larvae remain mobile during winter, it is likely that they 
may respond to temperature changes, whether induced by shading or other 
factors, to seek more optimum soil temperature conditions.  This would be a 
normal response from such an organism.  It is not known whether larvae 
move up and down through the soil profile in response to diurnal changes in 
temperature. 

 
Taking account of the above factors, it is considered that the effects of shading on 
larval development during winter are likely to be minor and would be 
indistinguishable from typical seasonal and annual variations in atmospheric 
temperature, solar exposure in response to cloud cover, radiation from the ground to 
space, rainfall and evaporation, all of which could affect winter soil temperature.  In 
addition, there is the potential urban heat island effect associated with surrounding 
building development which would tend to raise ambient air temperatures and hence 
soil temperatures, thus tending to counteract any cooling effects of shading.  
Similarly, should climate change lead to a long term increase in winter temperatures 
in Canberra, any cooling as a result of partial shading may be beneficial in 
maintaining the winter temperature regime closer to its historical levels. 
 
6.6 Effects on Grassland Composition and Quality 
 
It is possible that partial shading of grassland could lead to changes in the balance 
between grass species which are utilised by the golden sun moth and those which 
are not, thus indirectly affecting the quality of the habitat for golden sun moths, as 
well as the quality of the site as natural temperate grassland.  One possible 
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mechanism is by altering the environmental characteristics in a way that affects the 
balance between grasses which use the C3 and C4 photosynthetic pathways 
respectively.  Another mechanism is by altering the soil moisture as a result of 
reduced evaporation. 
 
The C3 and C4 photosynthetic pathways are different biochemical pathways by 
which plants use light energy from the sun to trap carbon dioxide from the 
atmosphere and convert it to organic carbon compounds in the course of growth.  C3 
grasses tend to be associated with cooler climatic conditions, while C4 grasses are 
more common in warmer tropical areas, although both types of grasses are found in 
Canberra.  C3 grasses grow from autumn through winter into spring, although some 
will grow into summer when adequate soil moisture is available (Ref. 32).  For C4 
grasses in the Canberra region, the period of active growth is limited to spring and 
early summer.  It may therefore be possible that increased soil moisture may favour 
C3 grasses. 
 
C3 grasses, however, include both native and exotic species.  The photosynthetic 
pathways of the grasses that are present at the York Park Conservation Site and/ or 
on adjacent land (see Sections 4.1 and 4.2), are summarised in Table 6.4 (Ref. 33). 
 
Table 6.4  Photosynthetic pathways in York Park grasses  
 
Grass type C3 C4 
 
Native 
 
 
 

 
Austrostipa 
Poa 
Rytidosperma 
Austrodanthonia 
 

 
Bothriochloa 
Themeda 

 
Exotic 
 
 

 
Avena 
Bromus 
Dactylis 
Festuca 
Nassella 
Vulpia 
 

 
Paspalum 

 
Based on Table 6.4, it is likely that if shading were to alter the balance between C3 
and C4 grasses, certain native and exotic grasses could both be favoured and the 
balance between native and exotic species would not necessarily be affected.  One 
native grass which may be adversely affected is Themeda but this occurs primarily 
on the eastern edge of the site, where it has been planted, would generally not be 
shaded by the proposed development, and is not considered to be a grass which 
supports the golden sun moth. 
 
The other mechanism is suggested on the basis that shading of grassland is likely to 
reduce evaporation and hence increase soil moisture, which tends to favour exotic 
groundcover species over native grasses and forbs.  These exotic species tend to 
grow particularly during early spring, and may be favoured by increased soil moisture 
accumulated during winter. 
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The part of the Conservation Site most affected by shading is native grassland but 
contains a significant component of exotic grasses and weeds (e.g. plantain, catsear, 
St John’s wort, bromes, oats) among the native Rytidosperma and Austrostipa 
grasses.  Some native forbs (bulbine lily, scrambled eggs) are also present in low 
numbers. 
 
It is possible that the increased shading could cause the exotic grasses and weeds 
to increase in abundance in this area, with an indirect impact on the golden sun moth 
due to the effects on habitat quality.  Such impacts on adjacent areas of higher 
quality native grassland are also possible, but the extent of winter shading to these 
areas would be less and, being higher on the slope, this part of the site is naturally 
drier. 
 
The soil moisture level is determined through the balance between rainfall (plus 
irrigation, minus net runoff) and evaporation.  The rate of evaporation varies widely 
throughout the year, largely in response to ambient temperature (see Figure 6.28)*.  
The period when part of the Conservation Site would experience the most shading 
coincides with the period when evaporation rates would be lowest.  During this 
period, rainfall is normally slightly in excess of evaporation, and there would be a net 
accumulation in soil moisture irrespective of whether the level of evaporation was 
received.  In contrast, in summer when evaporation significantly exceeds rainfall, 
there would normally be net reduction in soil moisture.  If evaporation is reduced 
under these conditions due to shading, this could lead to a net accumulation of soil 
moisture.  As there would be minimal shading from the proposed development in 
summer, however, this situation would not arise. 
 
Furthermore, any reduction in evaporation in winter would be minor in the context of 
total annual evaporation compared with the same proportional reduction in summer.  
In terms of influencing the overall water balance of the site, evaporation would be 
much less important than rainfall at this time of the year. 
 
A further consideration is that evaporation results in cooling of the soil, and the 
greater the evaporation rate, the more the soil is cooled.  Consequently, if 
evaporation is reduced, the parallel reduction in the extent of cooling would at least 
partly offset any increased cooling due to shading.  For the reasons discussed 
above, however, both of these effects would be minor at the time of the year when 
shading of the site is most relevant. 
 
The original argument for avoiding shading of the York Park Conservation Site 
because of its potential impacts on the golden sun moth was based on the 
observation that more adult moths tend to emerge after a dry winter (Ref. 9), 
suggesting that higher soil moisture between autumn and spring has a negative 
effect on the survival of larvae and pupae.  For reasons discussed above, however, 
the dominant factor influencing soil moisture and plant growth in winter is likely to be 
rainfall rather than evaporation, with evaporation changes as a result of shading 
having a minor bearing on whether the winter is considered dry or wet in this context. 
 

                                            
*  The data in Figure 6.28 relate to the former Canberra City meteorological station (Station no. 

070282) which is no longer operational but is the closest site to Barton. 
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The quality of the York Park Conservation Site as natural temperate grassland is 
unlikely to be affected significantly for the reasons discussed above.  As shown in 
Figure 4.1, its quality is variable and a previous assessment (Ref. 14) rated it overall 
as being of relatively low quality (see Section 4.2).  The quality of the grassland is 
more likely to be influenced by the extent of proactive management in controlling the 
spread of exotic grasses and weeds than by the indirect impacts of partial and 
seasonal shading. 
 
6.7 Cumulative Impacts 
 
One of the concerns about shading impacts on the York Park Conservation Site is 
the cumulative impact of all existing and potential buildings surrounding the site.  In 
addition to the current proposal, these buildings include the following: 
 
• Proposed building on the western part of Block 3, Section 22. 
• Centenary House. 
• Realm Hotel and other buildings on the eastern side of National Circuit. 
 
A proposed building on Block 3 was assessed through a previous EPBC Act referral 
process (EPBC 2009/4871), which included a detailed shading analysis.  It is 
understood that, if a building is eventually constructed on Block 3, it would not 
necessarily follow the design as detailed in the referral, but that the approval 
conditions specified certain levels of shading that could not be exceeded.  Those 
approved shading levels were greater than the shading assessed for the current 
proposal in summer, spring and autumn, and slightly less than for the current 
proposal in winter. 
 
As with the current proposal, shading would be experienced primarily in the 
afternoon but would affect the southern part of the site more than the northern part 
(Ref. 34), particularly in winter.  The main effect of the cumulative impact of these 
two buildings would be to extend the total proportion of the site subject to shading for 
part of the day, rather than increasing the period of shading in given parts of the site, 
although the latter would also occur to a limited degree. 
 
In spring and autumn, there is minimal overlap between the area of the site shaded 
by the proposed development and that shaded by a building on Block 3.  In summer, 
the limited shading of the site from a building on Block 3 would be confined to the 
late afternoon, when there would be negligible shading from the proposed building. 
 
As discussed in Section 6.3, the greatest shading from Centenary House would 
occur early in the morning in winter with only a minor effect on the northern corner of 
the site.  Centenary House is the building most likely to delay thawing of frost 
anywhere on the site, but there would be a period of full sunlight lasting several 
hours before the proposed building shaded the same part of the site, which would 
allow sufficient time for frost thaw to occur. 
 
Because of the winter sun angles and the distance between the building line and the 
edge of the York Park Conservation Site, winter shading from buildings on the east 
side of National Circuit is likely to have minor (if any) effect on the site.  If it occurred, 
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it would affect on the eastern edge, which would not be shaded by any of the other 
buildings.  The greatest extent of shading from buildings east of National Circuit is 
likely to occur early in the morning in summer when the sun angle is very low and the 
sun direction is from the south-east.  Shading at that time of the day would not affect 
the summer activities of the golden sun moth. 
 
The consideration of factors affecting the golden sun moth and the natural temperate 
grassland as a result of shading from other buildings, whether individually or 
cumulatively, is the same as for the proposed development.  In particular, it is 
summer shading in the middle of the day that is likely to be most important because 
of its direct effect on adult moth behaviour, while the impacts of partial winter 
shading, particularly in the afternoon, on larvae are likely to be minimal for the 
reasons discussed earlier in this chapter. 
 
If there is any future impact on the golden sun moth or on natural temperate 
grassland at the York Park Conservation Site, this is most likely to arise from a 
building on Block 3, as previously approved under the EPBC Act, but such impacts 
appear unlikely.  If there are any additional cumulative impacts arising from the 
proposed development, these would be minimal compared with the possible impacts 
of the Block 3 development. 
 
6.8 Observations at Other Sites 
 
There are few golden sun moth sites within the Canberra area which experience 
shading from adjacent major buildings and none where there has been adequate 
monitoring to demonstrate whether or not shading from such buildings has an 
adverse effect on the golden sun moth or its habitat.  There are several locations 
containing golden sun moths where there is partial shading at certain times of the 
year which appear to maintain a golden sun moth population and the native grasses 
on which golden sun moths depend.  Observations at such sites may provide some 
information (but not necessarily proof) of how golden sun moths and native grasses 
may respond to shading at different times of the year.  Some examples are listed 
below. 
 
Box – gum woodland generally.  Yellow box – red gum grassy woodland supports 
the native grass species that are generally regarded as providing suitable habitat for 
the golden sun moth.  These grasses grow in areas which experience partial shading 
due to trees.  In areas within the tree root zones, competition for soil moisture and 
plant growth inhibitors exuded by the trees may inhibit grass growth or influence 
species composition, and such shaded areas can accumulate nutrients through their 
use as sheep camps in grazing situations.  In areas further from the tree root zones 
and canopy, away from these influences but within areas receiving partial shading, 
particularly during winter, general observations of these woodlands are not known to 
suggest any obvious correlation between the degree of shading and the content of 
native grasses. 
 
Most box – gum woodland in the Canberra area also contains a component of exotic 
grasses.  The relative dominance of native and exotic grasses can vary seasonally 
and annually, a major influence being seasonal or annual rainfall.  Following a recent 
series of dry years, native grasses appeared to be more dominant in many of the 
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woodland or former woodland areas around Canberra, but subsequent wet years 
have seen a return to previous dominance by exotic grasses, at least during some 
seasons.  Rainfall appears to be a key factor affecting the native/ exotic balance in 
this situation. 
 
While the golden sun moth is primarily a natural temperate grassland species, since 
2009 there have been numerous reports of its occurrence in secondary grassland, 
which is part of the box – gum woodland community (Ref. 35).  It is rare, however, to 
find golden sun moths flying within treed areas within box – gum woodland, 
supporting the observation that adult moths avoid shade and the principle that 
summer shading is likely to limit the presence of the golden sun moth. 
 
Dudley Street, Yarralumla.  At a golden sun moth site in Dudley Street, Yarralumla, 
it has been reported that male moths were not flying near a group of pine trees in the 
north-west of the site (i.e. where afternoon shade would be experienced) and that 
the shade from these trees was associated with areas of denser vegetation, more 
weeds and less wallaby grass than the sunnier parts of the site (Ref. 10). 
 
Section 5, Campbell.  This area containing a patch of Themeda natural temperate 
grassland and a small golden sun moth population has a dense band of conifer 
plantings on the north-western and south-western sides which would result in partial 
shading throughout the year, particularly in winter (Ref. 36).  Some of the areas 
where flying golden sun moths have been recorded and which contain the better 
quality habitat within a generally degraded site would experience winter shading from 
these trees. 
 
St John’s Church, Reid.  A small golden sun moth population has survived in and 
around the grounds of St John’s Church in Reid, despite the presence of trees and 
buildings causing partial shade.  Jamieson House, adjacent to the church grounds, 
has recently been redeveloped, resulting in increased afternoon shading over part of 
the known golden sun moth habitat (Ref. 37).  Prior to that redevelopment, an area 
along the entrance verge was experiencing limited winter shading from the previous 
building but was supporting golden sun moths.  That area was unshaded during the 
warmer months of the year. 
 
Guilfoyle Street, Yarralumla.  Several golden sun moth pupal cases have been 
recorded beneath deciduous trees in proximity to a small natural temperate 
grassland site in Guilfoyle Street, Yarralumla (Ref. 38), indicating that partially 
shaded areas may still be used as breeding habitat. 
 
None of the observations are supported by systematic scientific analysis and do not 
prove the existence or otherwise of a correlation between shading and impacts on 
the golden sun moth.  They do suggest, however, that partial winter shading is not 
an absolute constraint on the ability of a site to support a viable golden sun moth 
population. 
 
6.9 Conclusions with Respect to Shading 
 
Literature relating to the golden sun moth commonly cites shading as having a 
potential adverse effect on the species.  Such statements, however, generally do not 



39 
 

14/22 BARTON PRELIMINARY DOCUMENTATION – FEBRUARY 2013 

distinguish between summer shading and winter shading which would potentially 
affect different life stages of the species in very different environments. 
 
The potential for adverse impacts of summer shading is supported by numerous 
observations that: 
 
• flying adult male moths and less mobile female moths are rarely recorded in 

shaded situations; 
• moths tend not to be active on days when solar exposure is reduced by cloud 

cover; and 
• pupal cases are generally found in unshaded areas. 
 
Exceptions to the above situations can occur (see Section 6.8), but these do not 
disprove the above principle as a general rule.  All of these observations, however, 
relate to the flying or breeding behaviour of golden sun moths and not to larval 
development. 
 
Larval development is expected to take place in areas where eggs are laid and 
where adult moths emerge from pupal cases two years (or possibly more) later.  Egg 
laying and emergence generally appear to take place in areas which are not shaded 
significantly in summer, but some of those areas may experience partial shading in 
winter as a result of buildings, trees or topography.  There is no scientific evidence to 
demonstrate any significant adverse effects of such winter shading on larval 
development, hence it is necessary to assess the potential for such effects according 
to basic scientific principles.  This is the approach adopted in the present report. 
 
As shading of York Park Conservation Site due to the proposed development on 
Block 14 would occur primarily during the winter months, it is considered necessary 
to focus only on that period and on that part of the site which experiences shading, 
as analysed in Section 6.3.  The key points in this analysis are as follows: 
 
• During its larval stage, the whole environment of the golden sun moth is 

determined by the surrounding soil.  This situation persists throughout the 
year but, in relation to the proposed development, is potentially affected by 
shading primarily during the winter period. 

• In the Canberra area, soil temperature varies in a diurnal pattern with the 
variation being greatest close to the surface, and with the soil buffering 
temperature fluctuations at greater depths.  The range in soil temperature 
from day to day can vary by several degrees in winter, reflecting external 
environmental factors. 

• Analysis of the correlation between soil temperature, air temperature and 
solar exposure indicates that, during the peak of winter, when the extent of 
shading is greatest, the correlation between soil temperature and air 
temperature is high and the correlation between soil temperature and solar 
exposure is lowest.  While solar exposure can itself influence air temperature, 
this correlation is also lowest in winter. 

• A strong correlation between soil temperature and air temperature has been 
demonstrated by modelling in a range of climatic situations throughout the 
world. 
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• Because of the constant motion of the air in the York Park situation, shading 
would not have a significant effect on air temperature within shaded areas, or 
on the influence of air temperature on soil temperature. 

• The small contribution that solar exposure may make to soil temperature in 
winter, if halved, appears likely to reduce soil temperature at 5 cm depth by 
between 1 and 3 degrees and at 10 cm depth by between 0 and 2 degrees.  
Because of the shading pattern, such reductions would take place in the 
afternoon only.  They would be within the normal range of temperature 
variation and may be reversed by solar exposure on the following morning, 
depending on the extent of cloud cover. 

• As the day length increases with the season, so does the contribution of solar 
exposure to soil temperature, although air temperature remains a significant 
factor.  At the same time, the areal extent and duration of shading is reduced. 

• Shading would not affect thawing of frost on the ground at the York Park 
Conservation Site, as thawing occurs during the morning when the site would 
not be shaded by the proposed development. 

• The period when shading would be greatest is the time of the year when the 
rate of golden sun moth larval development is likely to be slowest, and hence 
least sensitive to temperature fluctuations.  While there is evidence from 
another soil-dwelling moth larva that major reductions in soil temperature (e.g. 
10 degrees) can have an adverse effect on development, this is not known to 
be the case for temperature reductions of the level identified above. 

• In order to survive the naturally occurring variations in soil temperature, 
golden sun moth larvae must be capable of either tolerating such variations in 
temperature, or responding to them, for example, by moving up or down 
through the soil profile to seek more optimum soil temperature conditions.  
The likely range of any temperature changes induced by shading or other 
factors (e.g. low air temperature, a heavy prolonged frost, dense cloud cover) 
does not appear to be great enough to preclude this possibility.  Such 
resilience is likely to be inherent in any species that is adapted to survival in a 
lowland grassland environment in the Canberra area. 

• Reduced evaporation due to shading, while potentially significant in summer, 
would have a minor effect on the water balance and soil moisture of the site in 
winter, particularly in the context of annual and seasonal variability in rainfall. 

• Any temperature or soil moisture changes resulting from shading are unlikely 
to alter significantly the grassland composition of affected areas in terms of 
the balance between native and exotic species based on the photosynthetic 
pathways (C3 or C4).  If there is any effect due to increased soil moisture 
favouring exotic species, any shading effects are likely to be masked by 
annual variation in rainfall.  Such rainfall variation would occur throughout the 
site, not just in shaded areas. 

 
All of the above analysis points to the conclusion that, while shading from the 
proposed development may induce some seasonal changes in the physical 
characteristics of part of the York Park Conservation Site, those changes would be 
difficult to distinguish from natural seasonal and annual variations, which would 
affect the whole site, not just the seasonally shaded area.  Consequently, it is 
concluded that any impacts of shading on the golden sun moth and its habitat would 
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not be significant.  This conclusion applies to both the proposed development in 
isolation and to any cumulative effects it may have with other existing or proposed 
buildings. 
 
It is important also to view shading impacts on the context of other changes that 
have been taking place in the Barton area since the York Park Conservation Site 
was identified.  These include the potential urban heat island effect associated with 
surrounding building development, which would tend to raise ambient air 
temperatures and hence soil temperatures, thus tending to counteract any cooling 
effects of shading.  Changes in wind patterns due to building development may also 
alter the local microclimate in ways which are difficult to predict. 
 
In the long term, there is the possibility that climate change could lead to an increase 
in winter temperatures in Canberra with unknown effects on golden sun moth larvae.  
Any cooling resulting from partial shading may be beneficial in maintaining the winter 
temperature regime closer to its historical levels. 
 
It is important to recognise that any impacts would affect only part of the York Park 
Conservation Site, and that the part of the site affected is not of disproportionately 
high importance for the golden sun moth.  The majority of the site would not be 
affected and, if there is any part of the site which is of relatively high importance for 
the golden sun moth, past records suggest that this is more likely to be within the 
unshaded part. 
 
It is therefore concluded that the York Park Conservation Site would remain as a 
viable site for the golden sun moth and for natural temperate grassland, provided 
that it is maintained under appropriate management.  Inappropriate management is 
likely to be the greatest threat to the long term viability of the site but, conversely, 
enhanced management offers the greatest scope for improving its biodiversity.  
Measures for maintaining and improving biodiversity on the site are documented in 
the existing Natural Temperate Grassland Maintenance Plan (Ref. 11).  The 
implementation and enforcement of this plan, however, are beyond the scope of the 
present assessment. 
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7. AVOIDANCE, MITIGATION AND OFFSETS 
 
7.1 Avoidance 
 
The proposed building development, including the surrounding construction zone, 
would avoid any direct impacts on natural temperate grassland or golden sun moth 
habitat.  The issue of avoidance relates only to shading of the grassland and habitat. 
 
Design D in Figure 7.1 illustrates hypothetically the building form that would be 
required to avoid any shading on the York Park Conservation Site at 3 pm on 21 
June, the time when shading of the site would otherwise be greatest.  A building 
designed to fit within this indicative envelope could not accommodate the required 
amount of carparking and hotel capacity for a viable development, and would be 
totally infeasible.  Avoidance of any shading within the York Park Conservation Site 
is therefore not a practicable option. 
 
7.2 Mitigation 
 
7.2.1 Building design to mitigate shading 
 
Designs A, B and C in Figure 7.1 illustrate the measures that have been taken to 
modify the design of the proposed building from its maximum extent consistent with 
the National Capital Plan in order to reduce shading within the York Park 
Conservation Site without unduly compromising the key functional requirements of 
the building.  The shading differences between these designs are most evident at 
other times of the day and at other times of the year than indicated in Figure 7.1, and 
are illustrated in Figures 6.1 to 6.5. 
 
In moving from Design A (the maximum permissible development under the National 
Capital Plan) to Design B, the edge of the building closest to York Park Conservation 
Site has been brought back from the site boundary with the result that any shading 
would commence later in the day, would not extend as far into the Conservation Site 
and would be of shorter duration.  Compared with Design A, Design B would be 
significantly beneficial in increasing the unshaded percentage of the site in winter 
from 58 percent to 62 percent and in reducing the area shaded for 3 or more hours 
from 22 to 17 percent. 
 
Design C in addition relocates the lift structure serving the carpark and hotel 
deliveries from the corner of the building that is closest to the conservation site to a 
more central location within the building.  These measures are considered to be the 
only effective shading mitigation measures that can be achieved without significantly 
compromising the functional design of the building.  Design C would achieve further 
small reductions in the onset, extent and duration of shading compared with Design 
B, increasing further the unshaded percentage of the site to 64 percent.  This further 
reduction in shading would apply only to areas which are shaded for one or two 
hours (i.e. the area shaded for 3 or more hours would remain at 17 percent). 
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7.2.2 Mitigation measures during construction 
 
The other type of mitigation measures that would be important in relation to the York 
Park Conservation Site are those which would be implemented during the 
construction process.  These cover both the proposed building and the access road 
from National Circuit which has previously been approved under the EPBC 
2010/5548 referral decision. 
 
Relevant construction mitigation measures, which are described further in Section 
3.3 and Figures 3.7 to 3.10, include the following: 
 
• Limiting the width of the construction access road, including an additional 1 m 

construction zone, to that approved under EPBC referral 2010/5548, and 
temporarily fencing the boundary of that area to prevent construction access 
into the York Park Conservation Site.  Following construction, the fence would 
be replaced with a permanent 1.5 metre galvanised post and rail fence with 
webbing immediately adjacent to the proposed road to prevent human 
activities from entering the grassland.  The 1 m wide construction zone would 
be rehabilitated with sowing or planting of native grass and forb species which 
are found on the site.  Ideally, the rehabilitation of the construction zone would 
be assisted by the stripping and reuse of topsoil from areas within the 
construction zone containing a high component of native species, which may 
regenerate from seed or vegetative material within the topsoil.  To achieve 
this, it may be necessary to extend the construction zone on the Block 3 
building site for use as a stockpile storage area, and to remove existing exotic 
vegetation from that area.  The possible use of topsoil (or sods) from within 
the road footprint itself is discussed in Section 7.4. 

• Design and construction of the access road to prevent runoff water from 
entering the grassland during and following construction. 

• Erection of a temporary construction fence to delineate a construction zone 
3 m wide on the northern edge of Block 3, Section 22.  This would keep 
construction equipment away from the western boundary of the conservation 
site.  The existing fence that delineates the conservation site would remain in 
place. 

• Stormwater diversion works on Block 3 to divert water from the development 
site away from the York Park Conservation Site. 

• A sediment and erosion control plan would be implemented in relation to both 
the access road and the building development to prevent soil loss from the 
site during construction.  All disturbed surfaces would be rehabilitated in 
accordance with the landscaping plans (see Section 3.4). 

• Programming of construction so that the access road would be constructed 
outside the possible golden sun moth flying season (October to January) in 
accordance with EPBC referral 2010/5548. 

• The site induction process for construction workers would emphasise the 
significance of the York Park Conservation Site and the importance of 
protecting it during construction through the above measures. 

 



44 
 

14/22 BARTON PRELIMINARY DOCUMENTATION – FEBRUARY 2013 

The above measures would ensure that any residual impacts on the York Park 
Conservation Site would not be significant. 
 
7.3 Offsets 
 
Under the EPBC Act Environmental Offsets Policy (Ref. 39), offsets are required 
only if residual impacts are significant in accordance with significant impact 
guidelines under that Act (Refs. 19, 40, 41).  As demonstrated in this report, any 
residual impacts would not be significant, hence the requirement for offsets would 
not arise. 
 
7.4 Possible Enhancement of Additional Grassland Areas 
 
The Natural Temperate Grassland Maintenance Plan for the York Park Conservation 
Site (Ref. 11) has been prepared on behalf of DOFD to provide a framework for 
ongoing best practice management of the ecological values of the parts of Block 3 
and Block 15 (formerly Block 7), Section 22, Barton, that are not subject to future 
development.  Block 3 is Commonwealth land owned by DOFD while Block 15 is 
Territory land, but it is understood that both areas are managed by DOFD on an 
integrated basis. 
 
Additionally, on Block 15 between Block 14 and the York Park Conservation Site 
there is a small triangle of predominantly exotic grassland which would remain as an 
isolated patch following the development of Block 14.  Based on the current plans for 
the Block 14 development and the access road, this area would be totally enclosed 
by the existing fence around the Conservation Site and the proposed permanent 
fence on the boundary of Block 14 and associated access road (see Figures 3.4 and 
3.7.  It is within the area that would experience the greatest level of shading, 
particularly in winter, possibly favouring the development of exotic groundcover 
within the triangle.   
 
While it is not directly related to the impact of building shading on the Conservation 
Site, there is the prospect that, if increased exotic plant growth occurs within this 
isolated triangle, this could increase the risk of weed spread to the Conservation 
Site.  This spread would focus most closely on the part of the Conservation Site 
which receives the most winter shading, and may hence be relatively receptive to the 
spread of exotic plants. 
 
One strategy for countering this risk would be to include this triangle within the 
Conservation Site, despite its low quality, and to manage it, along with the adjacent 
low quality native grassland within the Conservation Site, to improve the native 
quality.  This is indicated in the landscape plan on Figure 3.11.  The successful 
rehabilitation of this triangle could have the effect of extending the suitable summer 
habitat of the golden sun moth marginally, despite the shading that would be 
experienced in winter. 
 
There is also the opportunity to proactively counter any threat of weed spread and to 
enhance the quality of this area by using native material stripped from the access 
road to improve the ecological condition of the triangle.  There are two possible 
methods by which this could be done. 
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One method would involve removing the existing topsoil containing predominantly 
exotic groundcover from the triangle and replacing it with topsoil salvaged from the 
better quality native grassland area impacted by the road.  This is likely to result in 
natural regeneration of native species from seeds or vegetative material present in 
the relocated topsoil.  The natural regeneration could be supplemented by sowing or 
planting of suitable native species. 
 
The other method would involve excavation of the surface of the triangle to remove 
the upper soil layers, including the topsoil, and replacing it with sods of native 
grassland of the same depth carefully removed from the route of the access road.  
This would be a more demanding operation to achieve uniform settlement of the 
sods.  It would have the advantages of retaining mature native plants within the sods 
and also possibly retaining developing golden sun moth larvae that are associated 
with those plants. 
 
Whichever method was used, the area of the triangle would be slightly smaller than 
the area mapped as high quality native grassland in Figure 4.1 that would be 
permanently removed for the access road construction. 
 
Salvaging and translocating grassland material and/ or golden sun moth larvae is not 
a condition of the access road construction, as determined under EPBC referral 
2010/5548, and is outside the area of the current proposal.  It is therefore not 
considered to be part of the formal EPBC Act processes, but could still be initiated by 
the developer as a contribution towards golden sun moth conservation at York Park. 
 
One issue which would need to be resolved is clarification of ownership of the land 
within the triangle, which is part of Block 15, in Territory Land but subject to NCA 
planning control, and is outside the area currently covered by the maintenance plan 
for the York Park Conservation Site.  It would be necessary also to amend the 
current fencing proposal for the Block 14 development to allow temporary access to 
the triangle during the early stage of construction of the access road. 
 
Further investigation would be required of the optimum method for salvaging topsoil 
or sods, and allowance for such an operation would need to be incorporated into the 
construction program for the access road.  The construction access road is currently 
scheduled for completion by July 2013, which is before the most active growing 
season for the grassland and well before the period of golden sun moth emergence. 
 
There is also a small area within Block 14 adjacent to the above triangle which would 
be rehabilitated to grassland following completion of building construction.  The 
landscape plan in Figure 3.11 proposes rehabilitating this also to native grassland, 
consistent with that in the York Park Conservation Site.  Further consideration would 
be required of the optimum approach for fencing and managing that site. 
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8.  SOCIAL AND ECONOMIC IMPACTS 
 
8.1 Introduction 
 
This chapter presents a summary of a report prepared by Knight Frank Town 
Planning (ACT and NSW) detailing the social and economic impacts of the car park 
and hotel development proposed for Block 14, Section 22, Barton (Ref. 18).  This 
chapter also addresses the effects of the proposal on the social and scientific values 
of the York Park Conservation Site which adjoins the proposed development site.  
 
Subsequent to a detailed scoping, the social and economic impacts identified in the 
Knight Frank report as requiring further consideration were grouped into the following 
themes: 
 
 Impacts on community expectations, aspirations and values regarding the 

future of the site, locality and qualities of the National Capital area. 
 The provision of commercial accommodation to meet the accommodation 

needs of the target market. 
 Car parking, the operation of public transport and associated impacts of these 

including impacts on air quality. 
 Economic impacts including impacts on employment, opportunities for 

business development and collocation impacts. 
 
8.2 Community Expectations, Aspirations and Values 
 
Block 14, Section 22, Barton is located within a distinct commercial accommodation 
precinct and is generally distanced from residential areas.  
 
The site is located within a designated area under the National Capital Plan (NCP).  
The NCP sets out the planning principles and policies for Canberra and the Territory 
and provides detailed conditions for planning, design and development within 
designated areas to ensure that development occurs in accordance with the area’s 
national significance.  The York Park Master Plan (Ref. 17), prepared under the 
NCP, sets out detailed planning control for the site and its immediate surrounds to 
ensure that the York Park area is developed primarily as a prestigious office area 
and landscape setting to satisfy the demand for parking and office accommodation 
requiring proximity to Parliament House. 
 
The community has an expectation that development will accord with the statutory 
planning regime, which itself has been prepared to reflect community aspirations and 
values.  The likely impacts of the proposal therefore include the following: 
 
 A reinforcement of the primacy and integrity of statutory planning mechanisms 

which will have an intangible but positive impact on confidence in the 
continued administration of the planning regime within the ACT. 

 The proposal would contribute positively to the prestigious architectural 
character of Barton.  The hotel would reinforce the existing reputation of 
Barton as a quality destination and focus for government activities.  



47 
 

14/22 BARTON PRELIMINARY DOCUMENTATION – FEBRUARY 2013 

 Community safety would be enhanced through the replacement of an existing 
surface car park with a car park that includes modern monitoring systems, 
and through an increase in pedestrian traffic which provide greater 
opportunities for natural surveillance of the surrounding area. 

 The development would contribute to a change in the visual appearance of 
the locality, increased pedestrian and vehicular traffic, increased demands for 
parking and an increase in ambient noise.  These impacts would be 
consistent with community expectations and aspirations for the locality based 
on the statutory planning context.  Cumulative impacts would therefore be nil. 

 
Overall, the proposal would have significant positive impacts on community 
expectations and aspirations at both local and national levels. 
 
8.3 The Provision of Commercial Accommodation 
 
The development of a new budget luxury hotel would meet the needs of 
Commonwealth business travellers who require accommodation with easy access to 
the Parliamentary Triangle and government functions within this area.  The current 
provision within the price bracket available to non-Executive business travellers is 
limited, and Commonwealth business travellers must compete with the full spectrum 
of business travellers, tourists, international delegations and media teams who also 
require accommodation in the locality.  The provision of an additional 120 hotel 
rooms is likely to have the following potential social and economic benefits: 
 
 A 40 percent increase in the availability of accommodation in the sub $165 

per night rate within the Parliamentary Triangle, as well as increased diversity 
in choice.  Although there is current market demand, the budget luxury market 
is not catered for within the proposal area. 

 The development would complement existing accommodation options and 
improve the ability of Canberra to successfully bid for larger residential 
conferences as the Nation’s Capital. 

 The proposal would address anticipated future demand for accommodation 
and the emerging budget luxury market (Ref. 18). 

 
Overall, the proposal would positively meet the needs of a specific community sector 
for commercial accommodation. 
  
8.4 Car Parking, the Operation of Public Transport and Associated Impacts 
 
There are significant and long standing issues relating to the provision of car parking 
within the Parliamentary Triangle.  The Parliamentary Triangle including Barton is a 
major employment centre and tourism destination.  Land uses within Barton include 
residential, hotel accommodation, office (government and private), retail and open 
space.  
 
Although previous studies (Refs. 42, 43) have indicated sufficient parking provision 
to accommodate overall parking demand within Barton, subsequent developments 
have reduced that capacity.  In addition, existing allocation and access controls 
distort availability, with some private parking areas being underutilised while those 
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available to the general public are subject to extremely high demand.  Parking issues 
are likely to be exacerbated by anticipated local employment growth. 
 
The difficulties in obtaining parking has likely compromised national institution 
visitors’ experience and has resulted in an increase in illegal parking, in particular on 
verges, with subsequent impacts on the heritage and landscape qualities of the 
National Capital Area.  
 
The proposal has the potential to impact on car parking and associated matters in 
the Barton area in the following ways: 
 
 The proposal would provide in the order of 490 additional car parking spaces, 

representing an additional 7 percent increase in parking availability within 
Barton, compared with the situation in 2009.  This will alleviate existing 
demands and consequently relieve parking demands in the broader 
Parliamentary Triangle area.  This in turn would improve public access to 
national attractions and may enhance the regional tourism draw. 

 The provision of additional car parking spaces may enhance the ability of the 
National Capital Authority to manage the Parliamentary Triangle in 
accordance with its heritage and national significance qualities.  

 The provision of accommodation close to Parliament House and other 
government functions would reduce the reliance on motor vehicles to access 
these venues. 

 Air quality impacts arising from the operation of the car park are likely to be 
localised and commensurate with other similar urban environments.  In this 
respect, air quality impacts are considered to be minor. 

 
8.5 Economic Impacts 
 
The Parliamentary Triangle attracts a significant number of visitors for government 
related business or as tourists visiting the national attractions located within the area, 
all of whom require accommodation and access to services.  Canberra is known to 
have a shortage of accommodation.  This has impacts on business efficiency as 
business travellers are forced into less conveniently located accommodation, and 
has impacted on Canberra’s ability to attract large residential conferences.  As such, 
the provision of conveniently located and appropriately priced accommodation is of 
vital importance to the ongoing health of the tourism related economy.   
 
The proposed development is located within a prestigious office environment and 
accommodation precinct within or close to the Parliamentary Triangle.  The proposal 
is likely to have the following economic impacts: 
 
 An increase in economic activity with local and regional benefits as a result of 

an increase in accommodation options. 
 The provision of additional opportunities for employment within the hospitality 

sector. 
 The potential to generate business for local enterprises such as restaurants, 

bars and supermarkets as there is no planned food and beverage service for 
the hotel. 
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The economic impacts of the proposal would be positive at a local level. 
 
8.6 Social and Scientific Values of York Park Conservation Site 
 
As described in Section 2.2, York Park has a long association with the golden sun 
moth.  It has been a focal point for much of the early research on the golden sun 
moth, which in turn has reinforced its value as a site for ongoing monitoring and 
management.  This management has included the provision of an interpretive sign 
explaining the significance and biology of the species, and probably making it the 
most widely known golden sun moth site in Canberra.  It has become an iconic site 
and, while it is small and its grassland quality is relatively low (Ref. 14), it supports a 
relatively large and reliable golden sun moth population compared with other 
comparable sites in Canberra. 
 
The York Park Conservation Site is of particular relevance to the following 
communities and persons: 
 
• Scientists with an interest in the golden sun moth, who may wish to use the 

extensive survey records and population data compiled to date as baseline 
information for ongoing studies. 

• Members of the community within a specific interest in the golden sun moth or 
in grassland species or communities in general. 

• Other members of the public with a more general interest in the natural 
environment. 

 
From a scientific perspective, a significant change to any of the environmental 
factors affecting site conditions has the potential to affect golden sun moth numbers 
and behaviour in a given year.  Two of the most influential environmental factors are 
annual rainfall (both total amount and monthly distribution) and the management 
regime for the site (particularly mowing).  Other meteorological patterns or trends 
(particularly temperature) are also likely to be relevant.  The ability to utilise and 
extend the existing baseline data for comparative scientific purposes requires 
teasing out the numerous environmental variables that influence golden sun moth 
observations.  Even with the large amount and high quality of data that have been 
collected at York Park, it is questionable whether this would be achievable. 
 
While the population data are the most extensive for any golden sun moth site in the 
ACT, if not in Australia, they represent observations for selected years only, and are 
not necessarily representative of the potentially wide variation of moth numbers that 
can occur from year to year.  If moth numbers are low, it is difficult to relate that 
observation, for example, to general weather conditions or specific events occurring 
in the current season, in an earlier season of that year or at some time in the 
preceding years.  Furthermore, it may be necessary also to take account of grass 
growth responses to weather conditions, particularly in late spring/ early summer, 
and effects of the management regime, particularly mowing and removal of cut 
grass, which may influence breeding and egg-laying behaviour.  
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Against this background, any impacts of changed environmental factors arising from 
the proposed development (including partial winter shading or modification of wind 
patterns) are unlikely to be distinguishable among other more dominant factors. 
 
In theory, the York Park Conservation Site could provide an opportunity to study the 
impacts of building shading on golden sun moth habitat, thus adding to the 
knowledge of the species.  Because of the large number of potential environmental 
variables, as discussed above, however, it is unlikely that, even with the extensive 
body of baseline population data, it would be feasible to draw reliable conclusions 
from such a study.  The opportunity for this line of scientific study is therefore 
considered unlikely to be of significant value. 
 
The analysis in Chapter 6 indicates that the impacts of shading on the natural 
temperate grassland and the golden sun moth site, if any, would be minimal, and 
would not threaten its overall value as a golden sun moth site for those with a 
particular interest in the species or for other interested members of the community.  
Partial winter shading would not prejudice future opportunities for interested 
members of the community to engage in habitat improvement activities within the 
site, should such interest arise in the future, and be compatible with the 
arrangements of DOFD for implementing the maintenance plan for the site. 
 
In summary, the proposed development is unlikely to have any significant adverse 
effects on the social values of the York Park Conservation Site. 
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9. CONCLUSIONS  
 
As summarised in Section 6.9, the analysis in Chapter 6 of the possible mechanisms 
by which partial winter shading could affect the golden sun moth and its habitat at 
York Park Conservation Site concluded that any such impacts would not be 
significant.  While shading from the proposed development on Block 14 may induce 
some seasonal changes in the physical characteristics of part of the York Park 
Conservation Site, those changes would be difficult to distinguish from natural 
seasonal and annual variations, which would affect the whole site, not just the 
seasonally shaded area.  In addition, the way in which the site is managed is likely to 
be of greater importance in maintaining or enhancing its biodiversity as golden sun 
moth habitat and natural temperate grassland.   
 
On the other hand, the proposed development is expected to result in significant 
beneficial social and economic impacts, as discussed in Chapter 8 and 
Attachment C.  Those impacts are in accordance with the intentions of the York Park 
Master Plan, which is the document that originally established the York Park 
Conservation Site in 1992, rather than making that area available for development.  
Measures subsequently implemented through the National Capital Plan and the 
EPBC Act have been designed to avoid significant environmental impacts on the site 
while allowing the implementation of other aspects of the York Park Master Plan.  
The proposed development is consistent with such measures. 
 
The above conclusions with regard to the impacts of partial winter shading on the 
golden sun moth habitat in the present situation do not support the opinion that such 
shading is necessarily unfavourable for golden sun moths.  No previous monitoring 
or analysis has been undertaken to demonstrate a link between winter shading (as 
opposed to winter rainfall) and subsequent moth emergence numbers. 
 
In contrast, there is much evidence based on summer observations and monitoring 
of adult moths that extended summer shading, particularly in the middle of the day, 
could influence the flying and breeding behaviour of adult moths.  As discussed in 
Section 7.2.1, the current design of the proposed building almost eliminates any 
such shading within the site. 
 
In summary, it is concluded that the proposed development on Block 14 would not 
have a significant impact on the golden sun moth or its natural temperate grassland 
habitat, and this conclusion is consistent with current knowledge of the biology of the 
golden sun moth and the physical processes influencing its environment. 
 
 
 
  

Morshead Drive 
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Figure 2.1. York Park Master Plan. 
Source: Ref. 17. 



 
Figure 2.2. Block and Section plan. 

Source: ACTMapi 



 
Figure 3.1. Location plan. 



 
Figure 3.2. Masterplan. 



 Figure 3.3. Stage 1 development – Section. 



 Figure 3.4.  Ground floor layout. 



 

 
Figure 3.5.  Elevations. 



 

 Figure 3.6.  Elevations. 
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Figure 3.7.  Site management plan.
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Figure 3.8.  Erosion and sediment details.
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