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6.9  Heritage Assessment (European & Aboriginal)

DGR's Reguirements
Heritage Conservation

e  Assess and address any impactz of the developpment on fiora and fauna, including potenfial
indirect impacts such as wafer qualiy, and the management of fhese;

s Aszzess the impaciz on and management of any potendial archaesological ifems;

= The EA should sddrezs and document fhe informafion requirements sef owd in fhe dradlf
imvolving surveys and consulfafions with the Aboriginal commumity;

=  |denfify fhe nature and extent, if any, of impacts on Abonginal cultural henifage values across fhe
project area;

« [eacribe the actions thaf will be faken fo awvoid or miigate impacfs or compensafe o prevend

La Vie Developments commissioned Biosis Research to underiake an assessment to consider the
potential impacts cn Aboriginal heritage as a result of the proposed development.

The full report is provided in the separate wvolume. The following provides a summary of the
assessment

5.9.1 Existing Environment

AHIMS Database Search

Biosis conducted a search of the DECC Aboriginal Hertage Information Management System
[(AHIMS). Mo previously recorded Aboriginal sites were identified within the Study Area. A5 x4 km
database search of the greater area located 48 previously recorded Aboriginal archaeological sites,
including one duplicate. Mo known sites are registered within 500m of the study area. This is shown
in Figure 30,
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Figure 25 — AHIMS Database Search
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Of the 48 sites idenfified within the search area, open camp sites with arefacts ococurrences are
predominant, comprising 25 sites.  Within this overall grouping, there were four registered open camp
sites with ariefacts and shell, four open camp sites with shell, one ocpen camp site with Potential
Arnchaeological Deposit (PAD), two scamed trees, one isolated artefact and one open camp site with
scamed tree. Table 6.6 provides descriptions of these items and the probabdity of these sites to occur
in the study area.

Table 6.6 — Probability of Archaeological ltems Occurs in the Study Area

Archaeological ltems
Chpen campsites,
antefact scatters,
isclated finds and PAD

Probability of Occurring in the study area

These sites are likely to be fhe most prevalent site fypes and are most ikely
o ccour on level, well-drained ground adjacent to sources of freshwater.

Ce to the predicted levels of site disturbance through Eurcpean
occupation, sefflement and development, the probability of such sites

surviving is moderate to kow.

Sites containing midden shell and lithic matenal have been known to ocour
on elevated ground adjacent to wetlands such as low gradient basal
calluvial slopes, terminal spur line crests and alluvial terraces, or valley
floor drainage comidors and sand bodies such as beach dune systems.

It is unlikely middens will be identified in the Study area given the
iopography of the area and its distance from Lake lllawarra.

Scamed Trees

Scamed trees are likely to ccouwr in all topographies where old growth frees
survive. Given the land clearing and general ground disturbance that has
occumed in the Study Area, it is unlikely that such trees remain in the Study
Ares.

Cardno FR Ref: 108121-02/Report 001 Rev 0

June 2005



Environmental Assessmemnt — lllawama Infernational Health Precinct
Prapared for L3 Vie Developments Pry Lad

Archaeological tems Probability of Occurring in the study area
Burials Burrial sites are generally situated within deep, soft sediments such as
Aeolian sand or alluvial silts. Burials fend fo become visible where there

has been some disturbance of sub-surface sediments or where erosion
processes have exposed them.

Burials may occour within the Study area where desp deposits of alluvial
sails hawve been identified along major creek lines such as Mullet Creek.

Grinding Groowves Grinding groowves are often found on large open relatively flat areas of
sandsione shelving and outcrops in close proximity fo water,

As the study area is in close proximity to water, grinding groowves may be
identified in areas of suitable cutcropping stone.

Aboriginal E‘remrmny These types of highly significant sites tend to occur at places where the
and Dreaming Sites connections and pathways between the physical and spirtual worlds are
realised. They tend fo be associated with unuwsual or disfinet features in the
landscaps.

Distinct landscape features such as ridge tops and waterholes found within
the study area may have represented ceremonial sites.

Post-Contact Sites These are sites relating to the shared history of Aboriginal and non-
Aboriginal people of an area. This site type is usually known from historical
records or knowledge preserved within the local commmumity.

It is considered unlikely that any addifional, unregisiered post-contact sites
will be present within the Study Area.

Aboriginal Places Aboriginal places may be of culfural, spirtwal or historic significance. The
caonsultation with the Aboriginal community will determine if Aboriginal
places of cultural significance occur in the Study area.

Landscapes The landscapes that have been identified to have potential higher
aboriginal archaeological sensitivity nclude:

= Cresks and water sources — dry elevated and level ground near creek
lines may contain the remains of campsites, such as hearths and
antefacts scatiers.

« Ridge and rolling hills — The crests of moderate foothills, which extend
into and across valley floor flats are likely to be a focus for short ferm
occupation due to their well drained and elevated context in close
proximity to a range of exploitable environments. There is one
moderate rise above a water course within the Study Area that may
have been used for this purpose.

Field Survey
Biosis has underiaken field survey with representatives of the lllawamra Local Aboriginal Land Council

to identify any Aboriginal Archaeological artefacts on site. No new Aboriginal Archaeological artefacts
were identified.

6.9.2 Potential Impacts

Biosis report concluded that:

Az no archasological evidence was identified within the present Study Area, no ssseazment of
soientiic significance will be required.
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5.9.3 Mitigation Measures
The Biosis report provides the following recommendations:

«  The liswama Local Aboriginal Land Councidl have requested thal & represenfafive from fhe
Aboriginal community be onsife duing the initial scraping of fopesoll scrozs the rge (area of
archaeological sensifivily) to obeerve if any culfural mafenal iz exposed.

«  Showd any previously wnidenfified Aboriginal objecfs or places be identified dunng excavalion
and conefruction, sl works musf cease in the vicinity of the find and the following be nofified

o NSW Department of Environmenital and Climafe Change
o A gualified archaeologizf
o Aboriginal sfakeholders

The lllawarra Local Aboriginal Land Council provides the following recommendations to the proposed

dewelopment:

*  Any excavafion work carmied ouf on thiz zite will require Abonginal sife monifaring.

s Any Aboriginal arfefactz idenfified during construcfion should remain in their place; if fhiz 2 nof
poesible then 3 care and confrol process showld be dizcussed with the relevanf Abaoriginal
sfakehaolders.

«  The Developer ashould enfer info discussion with the Aboriginal communify regarding Employment
opporfunifies creafed throughouwt fhis project.

These recommendations will be incorporated as part of the Statement of Commitmenis.

6.10 Electricity Transmission Lines & Health

DGRs Recruitmends
Amenity Impacts
« Address pofential health concems relafed fo the iranamizzion ines fraversing the sife.

6.10.1 Existing Conditions

There has been a general community concern in relation fo the possibility that long-term proximity to
high volitage elecircity fransmission lines (identifiable by the large steel pylons) or lower valtage
electricity distribution lines (identifiable by the wooden poles ofien along road easements) can cause
cancer. This commenced due to a 1872 study in the USA by Wertheimer and Leeper in which a
stafistical corelation between the incidence of childhood leukaemia and prosamity fo electrical wiring
was demonstrated. In the past, this concern has received significant media coverage as the cancer
threat to children, im the form of leukaemia, has been highlighted.

The concern focuses on the extremely low frequency (ELF) 50 Hz electromagnefic fields (EMF) that
electricity lines generate and the effect of fhese on the human body. The concemn is also that children
are at a higher risk than adults as their bodies are still develogping and that this results in a greater
paossibility of the EMF interaction with the body causing cancer. The community concern intensified
because transmission and distribufion lines travel throwgh wban areas, close fo houses, schoaols,
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community centres and the like. This makes it almost impossible for the public to avoid long-term
exposure to the EMF from the power lines.

The media coverage of these concems, especially the emphasis on cancer and children, resulted in
high levels of community concern for a number of years. The response from the Australian
Government and industry bodies was to conduct scientific research into the concern and provide
advice to the community in accordance with the results.

The level of community concern in relation o health impacts from power lines has reduced over time.
The likely reasons for this is that the scientific research has found no strong evidence that long-ferm
public exposure to EMF from power lines has a detrimental health impact and because the media
hawe lost interest in the story resulting in the community focusing on other issues.

This section of the EA assesses the concem of defrimental health impacts fo humans from long-term
public exposure to EMF generated by high power distribution lines, as there is such a line through the
subject site. This assessment uses Australian Government guidance, information from the electricity
companies and information from internafional Governmenis and organisations to identify current
sgientific evidence in relation fo risk levels.

6.10.2 Potential Impacts

As ideniified abowve, the potenfial impact from the existence, and retention, of the high voltage
transmission lines on the subject site is the possibility that the EMFs from this line may have a
detrimental impact on the health of persons at the proposed lllawarra Infermational Health Precinct.

Ressarch on this maiier identifies that current scientific evidence is that there is mo estshlished link
between defrimental health impacts and long-term public exposure fo EMFs from power lines. This
statemnent is based on the following information.

World Health Organisation (WHO)

The WHO has authority to direct and co-crdinate health related matiers in the United Mations system.
Amongst other matters, WHO takes responsibility for providing leadership on global health matiers,
setfings morms and standards and arbculating evidence-based policy.

In accordance with the WHO responsibility to public health and the growing community concern WHO
initiated the International EMF Project in 1886, According to the WHO website, the remit of this is "o
assess the scientific evidence of possible health effects of EMF in the frequency range of 0 — 200
GH="

Imi Jurme 2007 the WHO published fact sheet No. 322 fitled "Eleciromagnetic Fields and Public Healih'
Appendix G of this report contains a copy of this fact sheet. This summarises the WHO's findings
from the Intermnabonal EMF Project and their ongoing understanding in accordance with related
research from all around the world.

Fact sheet No. 322 discusses the possible long-ferm effects on human health from ELF EMF and
identifies that these are possibly carcincgenic fo humans. The cancer effect is rated as ‘possible’
because there is limited evidence of ELF EMF causing caner in humans and less than sufficient
evidence for these emissions causing cancer in test animals. Additionally, there are no biophysical
mechanisms that suggest low-level exposure to ELF EMF cause cancer.

In essence, this fact sheet advises that existing sciemtific research provides weak evidence that
establishes a link between the ELF EMF and cancer. Howewver, the scientific studies are not proof of
this link because it is so weak and fhere are concems and issues in the study methodology. This
conclusion from the WHO strengthens the case that there is a possible health impact associated with
ELF EMF from the electnicity fransmission lines that are within the application site.
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Australian Radiation Protection & Nuclear Safety Agency (ARPANSA)

ARPANEA is part of the Ausiralian Federal Gowernment's health portfolic and has the responsibility to
protect people and the environment from harmful effects of both ionising and mon-ionising radiation. In
this role, ARPAMSA has the responsibility of undertaking or co-ordinating scientific studies into the
potential effects of EMFs from power lines on the public. Addificnally, ARPAMNSA scienfists review
studies from other Govermments and organisations on this isswe and advise the Ausiralian
Govermment to inform policy makers or the distribuficn of public information.

This role resulis in ARPAMNSA being the primary Australian crganisation for scientific research and
inforrmation in relation to the potential impacts from power line EMFs on the human body. ARPAMSA

publish nurmerows fact sheets in relafion fo different radiation impaects to inform the public. These are
available on their website (hifp2www.arpansa.gov.auwRadiafionProtection/Facishestsiindes. cfm).

Two fact sheets relate directly fo this assessment, these are:
#«  Eleciricity & Health

« Magnetic & Electric Fields from Power Lines.

These two fact sheets are in Appendix G of this EA. The Blectricity & Health fact sheet commences
with the following text:

“The scieniific evidence does nal firmly eztablizh that exposure fo 50 Hz elecinic and magnelic felds
fownd around the home, the office or near power fnes is & hazard fo human health”. [(ARPAMNSA,
Eleciricity & Health Fact Sheet)

The Fact Sheet goes on to advise, “current science would suggest that if any risk exists, i is small®
(ARPAMSA, Electricity & Health Fact Sheet). This Fact Shest supporis these claims throwgh an
explanafion that several types of scientific study have been undertaken on this topic. These include:

=  Cell studies using rats and mice
«  Melatonin studies
«  Epidemiclogical studies.

The Fact Sheet in Appendix G provides. further detail on these studies and states that the cell and
melatonin studies form no evidence of harmful effects from 50 Hz magnetic fields and the
epidemiclogical studies only found weak evidence between childhood leukaemia and magnetic fizlds.

Health Protection Agency (UK)

The Heslth Protaction Agency (HPA) website advises it s an independent United Kingdom (LK)
organisation that was set up by the government in 2003 to profect the public from threats to their
health from infectious diseases and environmenial hazards”. The HPA has merged with the UK
Government Mafional Radiological Protection Board (MRPB). Pror to joining the HPA the NRPE
provided advice fo the UK Government in relafion to matters such as the effect of living near power
lines on hiuman health.

Due fio public interest in the effects of non-ionising radiation on human health, in 1880 the NRPB set
up the independent Advisory Group on Mon-lonising Radiafion (AGMNIR) under the chair of Sir Richard
Doll. AGNIR remains operational today amd reports direcily o the HPA on matters relating to
extremely low frequency (ELF) magnetic fields (such as the 50 Hz magnetic field from power lines),
radio frequency fields and radiation.

The independence, remit, knowledge and experience of the MRPB and AGMIR put them is a sirong
position o provide guidance on the potential health impacts from high voltage transmission lines.
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In March 2001 AGNIR, through the NRPB, published a repart entifled 'ELF Electromagnetic Fields and
the Risk of Cancer'. This is commenly known as the 'Doll Report’, an exfract from the conclusion
follows:

‘Laboratory expenmeniz have provided no good evidence fhat ELF eleciromagnefic ieldz are capabie
of producing cancer, nor do human epidemiclogical sfudies suggest that fhey cause cancer in general.
There iz however some epidemiclogical evidence thal profonged expoaure fo higher levels of power
freguency magnetic fields, iz aesociated with a small rizk of leuksemia in children. In practice, such
lavelz of exposure are seldom encounterad by the general public in fhe UK. In the absence of clear
evidence of @ carcinogenic effect in adulfs, or of 3 plausible explanation from expermentz an animalz
ovr isolafed cells, the epidemiological evidence is cuvrently not sfrong enowgh to jusfify the firm
conclusion that such fields cause leukaemia in children. Unless, however, further research indicates
thaf the finding iz due fo chance or some curmently wnrecognized artefact, the poszibility remaing thaf
infense and profonged expoaunes fo magnefic fields can increase the risk of leuksamia in children”
(AGMIR, 2001, ELF Electromagnetic Fields and the Risk of Cancer)

Further detail on AGHNIR and the methodology for the Doll Report can be found on the HPA website by
using the following limk: hittp: e hpa.onguk.

Continwed research by the AGMIR and monitoring of related studies by others result in AGNIR making
the following statement on the HPA website:

The AGNIR view iz thatf recent lange and weall-conducted sfudies have provided beffer evidence than
was gvailabie in the past an childhood leuksemiz and exposure fo EMF. Taken together they suggest
awverage exposures of 0.4 uT or mare are sesociafed with 5 doubling of the risk of leuksemis in
children under 15 years of age. The evidence iz however, nol concliusive. In relafion fo adulfs AGNIR
zaya that there iz no reason fo believe that residenfial exposurs o EMF iz invalved in the development
of cancer” (AGNIR, HPA webaie).

Electricity Industry

In both Australia and the UK, provision of electnicity and ownership of associated infrastructure is by
private companies. These companies respondad to the previows significant levels of public interest in
the potential for harmful human effects due fo long-term exposure to the ELF EMF by working with
Government agencies or making information publically available. Some companies in the eleciricity
indusiry still provide information relating to potential health impacts from power lines.

A review of industry websites identifies the following:

=  Energy Australia (Aus) — advise of the notion of ‘prudent avoidance” of ELF EMF and that
ARPANEA provide guidance on EMF matters and recommend precautionary measures relating to
EMF exposure fo minimise risk.

« Integral Energy (Aus) — advise that the company is 8 member of Energy Supply Association of
Auctralia and adopts their policy, which ncludes a commitment fo ongoing moniforing of
engineering and scientific research relating to ELF EMF and a commiiment to the policy of
‘prudent avoidance’ of ELF EMF regarding the location of elecinicity infrastructure and magnetic
fields.

«  Mafional Grid (UK) — provide thorough advice on ELF EMF matiers on their company website,
also maintain a websiie completely related to EMF and health, the company considers community
concems in relation to EMF during the location of fransmission lines, and has a specialist EMF
team o provide information to the public.

This research identifies that electricity companies are aware of the community concern and the
sgientific evidence. This provides further confirmation that there is a possibility of mpact o human
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health from long-term exposure to EMF generated by the type of electricity fransmission line that
traverses the subject site for the proposed lllawarra Intemafional Health Precinct.

Cardiac Pacemalers

As the development proposal is for 3 hospital use it is relevant fo consider the potential effect of the
ELF EMF from the fransmission lines on cardiac pacemakers. Infernet research has not identified any
specific guidance on this issue from the WHO, ARPANSA or HPA. This research has identified
information on this topic from individual scientists, a cardiac pacemaker manufacturer and the
Victorian State Government. A surmmary of this research is:

« _John E Moulder Ph.D & Medical College of Wisconsin — pacemaker funcion can be affected by
ELF EMF but interference from a powerline EMF would be unlikely. Evidence indicates that each
pacemaker model may react differently and that the wearer should discuss these impacts with
their docior and pacemaker manufaciure.

e Medironic (Australasia) — manufacture pacemakers, their website advises that ields of enengy
around cerigin types of eguipment that use eleciicity and magnets may affect the nomal
operation of [an] implanted heart device™. The advice confinues fhat most EMFs are weak and do
not affect the heart device but that a person with a cardiac pacemaker should consult their doctor
far further infamnaticn.

=  Befier Health Channel — was founded by the \iclonan State Gowvernment in 1289 fo provide
health related adwvice for the community. The Better Health Channel website advises that
household electrical appliances, mobide phones and porfable phones will not affect a pacemaker.
However other electrical appliances may have an effect and pafients should contact their docior
far further advicea.

The results of this research show there is a low possibility that cardiac pacemakers may be affected by
the ELF EMF from the electricity distribution Enes within the subject sife.

Summary

This review of information and guidance regarding the potential for detrimental human health impacts
from bong-term public exposure to ELF EMF from electricity fransmission lines indicates that there is a
potential concermn because the balance of scientific research demonstrates a weak link between these
EMFs and childhood leukaemia. There is only very weak evidence to suggest that public exposure to
the ELF EMF from the distribution limes have detrimental health impacts for adults.

This balance of evidence resulis in the WHO and various Govermments fo recommend mitigation
measures to limit the potential for detrimental health impacts.

6.10.3 Further Assessment & Mitigation

As there is significant amounts of scientific research and guidance from advisory organisations and
Gowvernments that there is a possibility of detrimental health impacts from long-term public exposure fo
ELF EMF from electricity disfribuficn lines it is reasonable for the development proposed in this EA to
incorporate appropriste measures to mitigate against this minimal risk.

The proposed mitigafion conforms to guidance from WHO, ARPAMSA and HPA by proposing a
precautionary approach (also known as prudent avcidance). This is the idea of pulting in place
measures to reduce the potential for the problemn fo occur even though there is no proof that a problem
may exist. The definition of a precautionary approach from the 18982 Rso Declaration on the
Environment is:

“Where there are threats of serous or imeverzible damage, [Bck of full ecientific cerfaindy shall nof be
uaed az a reazon for posfponing cosf-effective measzures fo prevent environmental degradation.”
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The implementation of a precautionary approach o the issue of human health impacts from ELF EMF
from WHO is fo explore low cost ways fo design new faciliies or equipment fo reduce exposure,
howewver polices of arbitrary low exposure Emits are not wamanted (WHO Fact Sheet Mo, 322).
ARPANEA support this approach as their Magnetic and Electric Fields from Power Lines' fact sheet
advises, “there are currently no Australian standards regulating exposure to these [ELF] fislds™.

The precautionary approach o this isswe at the lllawarra Internafional Health Precinct development is
to reduce exposure levels to EMF from the powerlines in the hospital buildings to persons that the
sgientific evidence identifies are most at risk. This is fo be achieved by following the WHO guidance
and implementing low cost options in the design and layout of the property.

The electricity transmission line through the site has a 40m wide (20m =ach side of the centre line)
easement for servicing and fo prevent the possibility of electricity arching. Buildings are not
permissible in this easement. This easement results in the hospital wards and beds being set back
from the electnicity cables and associated EMF. As the strength of the EMF decreases as the distance
from the source increases this setback reduces exposure levels to all persons within the buildings.

The scieniific evidence relating to cancer from ELF EMF idenfify that children are most at risk in fhe
form of leukaemia. Additionally, there is evidence to sugpgest that persons with a cardiac pacemaker
may be at risk from health affects due to interference with the device from the powerline EMFs. In
order fo specifically protect fhese two groups, the arrangement of the hospital wards will s=rve to
lecate such patienis in areas of the hospital buildings that are not adjacent fo the transmission line
easement. This will put greater distance between these two groups and the powerline EMF resulting
in a further decrease in exposure levels.

Actual Impacts

The sdenfific research and guidance from Gowernments and specialist organisations indicate that
there is anly weak evidencs to demonstrate a risk of detrimental human health impacts associated
with ELF EMF form electricity powerlines. As science cannot confirm there is no risk the guidance is
to take a precaufionary or prudent avoidance approach to lmit expose times and levels.

The acteal impacts to persons at the lllawarra Intemnmational Health Precinct are seen to be low
because:

«  Scienfific studies only identify a weak link of any detrimental health impact from long-term public
exposure to ELF MEF from transmission lines
=  The development implements impact mitigation measures in the design

« People at the development are unlikely fo reside there on a long-term basis, which limits their
exposure to the EMF from the onsite transmission ines.

For the reasons abowe there is believed to be no justifisble impact fo any person at the lllawarra
Infernational Health Precinect in relation to ELF EMF from the electricity tramsmission line that erosses
the site.

6.11 Greenhouse Gas (GHG) Assessment
6.11.1 Introduction

The greenhouse gas (GHG) assessment in this secfion of the Environmental Assessment has been
undertaken using methodology outlined in the Mational Greenhouse Accounts (MGA) Factors (2008)
and using emissions factors tabulated in that document and industry best praciice.

The NGA Factors DECC (2008) workbook was produced by the Depariment of Climate Change, and
replaces the AGO Factors & Methods Workbook (200G). Al methodologies are underpinned by
frameworks outfined in documents produced by the Intergovernmental Panel on Climate Change
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(IPCC) and the United Mafions Framework Convention on Climate Change (UNMFCCC) with due
regard to the Kyoto Profocol.

Puolicies devised by the IPCC and UMFCCC are accepted as the internationally-spanning frameworks
designed for infergovernmental efforts to tackle the challenges posed by climate change.

Appendix H contains a descripfion of methodology and calculations used in this GHG assessment.

6.11.2 Greenhouse Gas Assessment Definitions

Consistent with the profocols of IPCC, UNFCCC, and NGA Faclors (2008), three scopes of GHG
emissions have besn defined for this project. These include Scope 1, Scope 2, and Scope 3
emissions, each of which is defined below.

*« Scope 1 — Scope 1 emissions incude direct emissicns from sowrces within the boundary of an
organisafion such as fuel combustion and manufacturing processes,

« Scope 2 — Scope 2 emissions inclede indirect emissions from the comsumption of purchased
electricity, steam or heat produced by another ornganisafion. Scope 2 emissions result from the
combustion of fuel fo generate electncity, steam, or heat and do not include emissions associated
with the producfion of fuel. Scopes 1 and 2 are carefully defined fo ensure that two or more
organisafions do not report the same emissions in the same scope.

*« Scope 3 — Scope 3 emissions include all other indirect emissions that are a conseguence of an
organisafion's activities but are not from souwrces owned or controlled by the organisation.
Examples of Scope 3 emissions include indirect emissions associated with  the
exfraction’production of fuels used onsite fuel extraction and line loss associated with the
consumed electricity, transport of product ouiside the organisation, amd emissions associated
with end use of product.

The Greenhouse Gas Profoco! (WBCSD & WRI) 2004 considers reporting of Scope 3 emissions fo be
optional in the GHG imventory calculafion of a project, as they are produced by third party
organisations and form part of the GHG inventories of those fhird parties.  Also, reporting Scope 3
emissions can result in doubde-counting of emissions and can potentially make comparisons betwesn
organisations and projects problematic, and yield emission values higher than the true value.

Motwithstanding the above, we have included Scope 3 emissions in this study from as many sources
as praciical, and from sources where data were available as a review of previous Part 2A applications
determined im MW show a strong desire from DoP for this information to be included in GHG
assecsments for proposed developments.

There are several different fypes of greenhouse gases (eg. carbon dioxide (COg), methane (CH),
nitrous. oxide (M0, ete ) and each type of greenhouse gas has a different effect on the atmosphere.

To allow a quantitative comparison between the emissions of different types of gases, the IPCC has
defined a universally comparable unit referred fo as the Global Warming Potential, which are provided
in Appendlx 1 of MGA Factors (2008). The GWP is the eguivalent of non-carbon diceide gas emissions
given in tonnes of carbon dicxide egquivalent (COy-2). Emissions from non-carbon dicxide gases ame
comnverted to t COw-e by multiplying the emission of each non-carbon dioxide gas by its GWP (e.g., 11
CHy =21 1 COg-e).

6.11.3 Greenhouse Gas Emissions Sources

This assessment considers emissions assocated with both the development and ongoing operafion
phases of the project. Scope 1 emissions have been defined as point source emissions that oocour
within the development site or cperator controlled activities. Scope 1 emissions include:
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«  Combustion of diesel fuel during earthworks and building construction (incl. machinery engines
and onsite power gensrators);

=  Combustion of diesel fuel during transporiation of construction materials;
= Combustion of diesel fuel during onsite maintenance activifies (incl. landscaping etc.};

«  Combustion of pefrol fusl during employee fravel (incl. during both construction and the cngoing
operational phase of the project); and

«  Combustion of natural gas used for energy.

Scope 2 emissions defined in this assessment include direct point source combustion emissions
associated with the generation of purchased eleciricity used at the site during the ongoing operational
phase of the project.

The assessment assumes that eleciricity consumed during the construciion phase of the project will
be supplied by onsite diessel generators, and this has been accounted for in Scope 1 emissions.

Scope 3 emissions in this assessment include:
¢« Imdirect exfraction emissions associated with combustion of diesel and petral fuel (incl. all sources
listed abowe in Scope 1 emissions);

¢ Indirect extraction emissions associated with the generation of purchased electnicity used onsite
(these emissions ocouwr during the exfraction of coalfuels used for generation of electricity);

# Diesel combustion and methane generation during transportafion and disposal of onsite generated
waste to tips, landfill and recycling facilities;

e Imdirect extracfion emissions associated with combustion of natural gas; and
¢« |Indirect emissions associated with offsite wastewater freatment.

6.11.4 Greenhouse Gas Inventory

Table &.7 summarises the various Scope 1, 2, and 3 GHG emissions associated with the project and
included in this GHG assessment.
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Table 6.7 — Scope 1, 2 & 3 Emissions from lllawarra International Health Precinct Project
Scope 3 Emissions

Scope 1 Emissions

Diesel conswm pdion during
earthworks and building
construction (direct
combustion);

Diesel consumption during
transportation of
construction materials
[direct combustion);
Employee travel fuel
consumption (direct
combustion);

Dieseal conswmplicn for
onsite maintenance
acfivities |direct
combustion); and

Onisite gas consumgpfion
(direct combustion).

Scope 2 Emissions
Consumption of purchased
electricity (combustion
generation ).

Diesel consumipiion during

earthhworks and building
construction (indirect
extraction);

Diesel consumption during
transporiation of
construction materials and
construction waste (indirect
extraction);

Employes travel fuel
conswmption (indirect
extraction);

Onsite gas consumption
(indirect extraction);
Consumpdion of purchased
electricity (fuel extraction
and line loss);
Transportation and
disposal of onsite
generated waste to landfill
and recycling facilities {incl.
construction, municipal
waste, and green waste);
and

Offsite treatment of
wastewater.

6.11.5 Methodology

The methodology used for this greenhouse gas assessment is described in Appendixz H. The
assecsment profocols, methodologies, and greenhouse gas estimates were derived primnarily from the
NGA Factors (DECCG 2008), with due consideration given to the following reference documents:

Tracking fo fhe Kyoto Targef, Australia’s Greenhouse Emizzions Trends, 1390 fo 2008-20412 and
2020, Department of Climate Change, Australia

Stafe and Temifory Greephousze Gag Imventones 2005, Australian Greenhouse Office, Depariment
of the Envircnment and \Water Resources, Australia

NSW Greemhousze Plan, Movember 2005, Mew South Wales Greenhouse Office, Ausiralia

Greenhouse Gas Profocol 2004, The World Business Council for Sustainable Development
(WBCSD) and World Resources Instifute (WERI)

Projecfed Changes in Climafological Foreing For Coasfal Erosion in N5W, A Project Undertaken
far the W5W Depariment of Environment and Climate Change, Mclnnes et al., CSIRO 2007

Economic Impact of Climafe Change Palicy: The Raole of Technology and Economic inairuments,

ABARE, July 2008.

It i= noted that some of the GHG emissions associated with the project are difficult fo estimate
because there is no sound methodology for estimating them, or it is difficult to define an accurate

quantity at this conceptual phase.
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conservative approach by owver estimating GHG emissions and guantities rather than underestimating.
This rule has been applied generally across guantity and GHG emissions estimation, and in particular
the following emissions have been esfimated conservatively in this way:

* Recyclable transportation, and processing — there is no sound methodology for estimating Scope
3 emissions associated with fransporiation and processing of recyclable waste.  Therefore,
recyclable waste has been included in the waste guantity for municipal waste in this GHG
assessment (L.e., municipal waste quantity = municipal gemeral waste + recyclable waste). In line
with MGA Faciors (2008), this approach is conservative as diversion of wasie material fromn landfill
to recycling facilities reduces GHG emissions. Therefore, the GHG emissions associated with
waste transport and disposal as estimated in fhis assessment are likely to be higher than the
actual values.

« Transport emissions from staff fravel — it is difficult to accurately predict the number of staff
trawelling by car and exact travel distances travelled by each staff member at this conceptual
stage. Therefore, this GHG assessment has conservatively assumed that all staff members will
drive to and from work with an average fravel distance equivalent to a refurn trip from Waollongong
{ie, 15km each way = 30km tofal). This is conservative as a significant proportion of staff
miembers will b housed onsite and it is likely that a large proportion of staff members will use
mass public transport or car pooling, which will fufher reduce per capita GHG emissions
associated with franspor. Therefore, the GHG emission associated with staff transport estimated
in the assessment are likely to be higher than the actual values.

6.11.6 Results

The Scope 1, Scope 2, and Scope 3 GHG emissions associated with the construction and operational
phase of the project are summarised in Table 6.8, Table 6.9 & Table 6.10. A detailed breakdown
showing each emissions source and calculations is provided in Appendix H.

Table 6.8 — Summary of Construction Phase GHG Emissions for Stage 1

Emission Scope GHG Emissions (f CO,-2)
HEE
= hA
_ Scope 3 _ 323
Soope 1+ Scope 2 HEE
Scope 1+ Scope 2 + Scope 3 1,289

Table 6.9 — Summary if Construction Phase GHG Emission for all remaining Stapes (ie. Stage 1-8b)

Emission Scope GHG Emissions (f CO,-e)
Scope 1 5,383
Scope 2 BA
Scope 3 Bz2,007
Scope 1 + Scopa 2 8,383
Scope 1+ Scope 2 + Scope 3 100, 390
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Table 6.10 — Summary of On-Going Operational Phase GHG Emissions (All Stages)
Emission Scope GHG Emissions [t COg-e | yr

Scope 1 13,273

Scope 2 42459

Scope 3 20 184

1+ = 55 732

Scope 1 + Scope 2 + Scope 3 75,916

The total of all emissions (Scope 1, Scope 2, and Scope 3) yields a value of 1,288 t OO, for fhe
construction phase of Stage 1 of the project, 100,380 t CO4., for the consfruction phase of all other
stages of the project (e, Stage 2-Bb), and 75,8168 t CO._ per year for the ongoing operational phase of
the project (incl. all stages). In the development phases, Scope 3 emissions make up approximately
B0 % of the foial emissions, while in the operational phase Scope 3 emissions make up 27 % of all
EMISSHNG.

The inclusion of Scope 3 emissions, in total emissions, yields values higher than the actual emissions
directly resulting from operafions associated with the project. Therefore, the Scope 1 and Scope 2
emission fotal (55,732 t CO. W) is 8 more appropriate indicator of the projecis ongoing GHG
emission contribution and has been used in this assessment for comparison with State, Mational, and
Global fotals. Exclusion of Scope 3 emissions is consistent with infernational frameworks on GHG
emissions developed by IPCC and UNFCCC,

6.11.7 State, National, & Global Emissions Comparisons

The 2005 fotal GHG emissions from Mew South Wales have been reported to be about 1582 MMt CO2-
e, and likely to be approximately this value in 2008-2008. When compared to this figure, the Health
Precinct GHG emissions {incl. Scope 1 and Scope 2) will contnbute to 0.035 % of NSW {oial
EMISSIONG.

The ioial Australian GHG emissions in 2005 were estimated to be 5581 ME CO2-e and increasing fo
owver 580 Mt CO2-e in the curment period. The GHG emissiocns associated with the project equaie to
0.01 % of the fotal national emissions.

The world total greenhowse gas emissions is predicied to increase to 41,825 Mt CO2-2 in 20100 The
annual GHE emissions associated with the project eguate fo approximately 1.33 x10-4 % the global
emissions fofal.

6.11.8 GHG Minimisation Measures

A number of mitigation measures will be implemented fo reduce the GHG emissions resulting from the
llawarra International Health Precinet project. As a general rule, the following sustainability measures
will b implemenied reduce GHG emissions:

« Green building design: Pofential energy savings by designing buildings which, due fo their
design (gocd orentation, shading, good ventilation, glazed doors, use of day-lighting / skylights,
well-insulated walls and floors), reduce electricity use. Building design will also incorporate
energy efficient lighting and automatic shuldown of HVAC and lighting in unoccupied building
spaces.  This will improve Bghting and heating efficiency and reduce waste energy, which will
reduce GHG emissions. Use of recycled building products will also reduce upstream emissions
associated with matenals manufacturing.

« Waste management: A waste management plan will be developed to ensure indusiry best
practice wasie manage procedures are implemented including waste minimisation and separation
of recyclable materials. This will reduce the amount of waste to landfill and associated GHG
EMISSnNs.

Cardno FR Ref: 108121-02/Report D01 Rev 0 June: 05 Fage 117



Environmental Assessmemnt — lllawama Infernational Health Precinct

Prapared for La Vie Developments Pry L

Sustainable traffic measures: The development is within in close prokimity to mass public
transport, and will be designed with good pedesirian aceess, limited car parking spaces, and
bicycle storage facilties. This will encourage users of the facility io use aliernative methods of
transport including car pooling, mass public transport, cycling, and walkimg, which will further
reduce fransport GHG emissions.

Water efficiency: The development will implement water recycling and efficient use of water,
includimg installabon of rain water tanks and practical water re-use for foilet flushing amd
landscaping where possible. This will reduce GHG emissions by reducing the load on potable
water supply and wastewsater treatment.  High level of water savings in [IHP will also be achisved
by installation of showerheads with & minimwmn rating of 3-star in all showers, a toilet flushing
sysiemn with 8 mindimum 3-star rafing in all fpilets, kitchen-sink and bathroom basin faps of
rindmum S-star rating in kitchens and bathrooms.

Use of state-of-the-art energy technologies: High level of energy savings by using low ensrgy
efficient appliances, which may include solar (eleciric-boosted ) water heater with a performance
of 31 - 35 RECs (Renewable Energy Cerificates) or better, 3-phase air condifioning / heating
(Energy Efficiency Rating (EER) of 3.5 — 4.0), and low-energy fluorescent or LED lighfing in
conunction with natural lighting.

Use of renewable energy sources: The development will further reduce its energy usage and
associated GHG emissions by use of solar hot water where praciical and purchasing green
energy from the grid.

6.11.9 GHG Assessment Conclusions

This assessment ideniifies possible GHG emissions from the lllawarra International Health Precinct
project, classifies these emissions as Scope 1, Scope 2, or Scope 3. and esfimates the maximum
likely GHG emission from each source in accordance with the NGA Faciors (DECC 2008), industry
best practice, and sound scientfic principles. Opportunities and strategies in the proposal for
reducfions in energy consumption and waste minimisation have been identified and the extent to
which fthese energy savings will provide environmenial benefits have been explored.  This
investigation has revealed:

Strategies to minimise greenhouse gas emissions in fthe proposal by wuse of energy eficient
electrical appliances are pragmatic and consistent with ecologically sustainable principles;

Greenhouse gas emission point sources have been identified as fuel (diesal, natural gas, fuel)
consumption, purchased elecincity usage, offsite treatment of wastewater, and transportation and
disposal of waste;

The estimated value of annual greenhouse gas emissicns from this development represents 0.01
% of the total national emissions, and 1.33 x107* % of fhe world emissions that that will reached in
the middle of the 2008-2012 Kyolo period

It should be moted that the estmated greephowse emissions from land clearing for the
development should be negligible, as there is little vegetafion on the site. Also, the calculations
do not take info considerafion any carbon sequestration associated with the revegetation of core
riparian comidors. Rehabilitation of a portion of the disturbed areas with vegetation will offset
some of the emissions from land clearing and fuel / eleciricity consumption nofed abowve.
Howewver, it is difficult to guantify the extent of this offset, as this requires esfimates of the amount
of the carbon s=guestered in biomass and soils. The amount of carbon sequestered is &
parameter which cannoct be defermined with any great accuracy. |t is dependent on vegetation
type. geography and climate, and hence cumbersome to determine. We conservatively do not
report this value, as estimates may not be accurate, and emissions calculated using these
esfimates will have large uncertainty values associated with tham.
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6.12 Noise
DGR's Reguirements
Noise

= The EA must include & comprehensive aszsesament of the predicted noize impacis associafed
with the project in accordance with relevant policies. Special conaiderafion showd be given fo the
propoged heloopfer pad.

La Vie commissioned Wilkinson Murray fo undertake a noise assessment on the proposed flight path
and the construction of IHP. This is available in the separate volume.

6.12.1 Existing Environment

The ambient noise levels have been established based on typical background noise levels in
Australian Standard AS1065.2 (1887) Acoustics — Description and measurement of emvironmental
naise. This is provided in Table &.11.

Table 6.11 — Indicative Background Noise Level

Evening 18:00-
Periosd Doy 07 0 -18:00 1 Hight 22:00-07:00
22900
Backgrounid Notss Levels 45 a0 35

(Sowrce: Wikinson Muray (2009))

6.12.2 Receivers and Moizse Criteria

The nearby surrounding receivers include:
= East — Suburban Residences in Penrose the nearest of which are in Goolagong Street at a
distamce in the order of 340 m from the helipad.

= Sputh East — A single residence to the south of the site on Huntley Road at a distance of 250 m
from the helipad.

=  Woest — A single residence fo the south of the site on Huniley Road at a distance of 680 m from
the helipad.

In assessing the potential noise impacts as a result of the Helipad, Wilkinson Murray (2008) used the
following noise critenia:

# Ground Based Moise —40dBA (based on DECC Industrial Moise Paolicy)

+ Moise Generated in the air (based on Ar Service Ausiralia “Emdronmenial Principlez and

o MNoize iz mot considered significand when zelecting nolze prefered opfions i exposure
amount to less fhan 40L ., and there are less than 50 overflighfs per day.
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o No residenfial area should receive more than 60 Legge je. no residential area should
receive more noize exposure firan that which iz conzidered “unaccepiable” for residenfial
howsaing under Ausiralia Standard AS2021.

* Sleep Disturbance (based on DECC's Environmenta! Crferia for Road Traffic Noise™

o Maximum exfernal noize levelz below 60-65 0BA are unlikely fo cause siesp awshening
reaciions.

o One or bwo noize evendz per night, with maximuwm exfernal noize levels of 75-80dBA, are
nof likely fo affect healfh and well baing significandy.

6.12.3 Potential Impacts

Helicopter Ground Based Moise

Wilkinson Murray predicted the following likely noise level for different receivers (refer Table 6.12)

Table 6.12 — Noise Levels from a Helicopter on the Proposed Helipad

Predicted Moise Leve| Might Noise Criterion
Receiver
dEA dBa
Location 1 —Godagong Street Residences 46 40
Locatan 2 —SE Aesdenca 46 41
Location 3 - Westemn Residende a7 40

[(Sowrce: Wilkinson Muray (2009))

The assessment indicated that:

A marginal 1 dBA exceedance iz predicted for the evening period whilst a greafer expeedance of
night noize criferia at swrounding residences to the south easf and east iz indicafed. Swch an
exceedsnoe during the night period is mot wnexpected considenng fhe likely low ambienf noize

lewvelz of thiz area.

Figure 30 is the noise contours from the operation of a helicopter at the helipad.
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