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1.1 General

Stated timeframes within this report were égprandicative context for Supply Authoritids tmdy are indicative, these
timeframes are not intended to be strictly timetteel development of the University Campus.

Service provision is linked directly to the dereateds by additional gross floor area (GEA) wetive site, as such, the
upgrades and augmentation of the servicesctofiastill be dictated by the requirements foA thied8velopment delivery.
Given the variance in market uptake and otkeratmms, GFA delivery may not precisely mékelowheentioned
timeframes.

Similarly, this report refers to discussiorezioih supply authorities which have varied BB@@e@m and 400,000 square
metres of total gross floor area for the Madwjvarsty Campus. It is not envisaged thaatioe whr50,000 square metres
over 24 years (to align with the 2031 Plandimgé¢inmeted in the Sydney Metropolitan Strdteggikewa significant
difference in the present day planning ofrdeagictadture upgrades.

It is important to note that infrastructure nvtitkssde will require separate approvals amdjuitaya separate detailed
services masterplan to be prepared to faeilépferdhial process

Macquarie University has a history in the teseatival energy and there remains a commitmestigate options for future
developments on the Campus in this regard. Eofapnelésus initiatives include the implemehtatoangeneration plant.
Cogeneration can reduce @fGany future development projects, with Madmjuarity already considered as one of the
pioneers in this area.

The existing cogeneration plant at MacquargtyJmigerporates two 760 kW gas-fired engiammgsets which provide
electricity for general use. The waste heataposleysrption chiller which provides chillddrveaigling. Heat produced by
the system is captured and available for userelsetile University, which allows projecteteabatever 5,000 tonnes of
Carbon Dioxide emissions annually.

1.2 Electrical Services

The site is currently reticulated by means grfbundemedium voltage cabling rated at 11,080Bmdtgy Australia that is
connected to some 21 substations spread thréluglsiteit The campus is currently fed fromitlgeZBpp substation in
Epping Rd and from the Macquarie Park Zonersldxsite in Waterloo Road. Both substationseagésgance from the
campus.

The existing Energy Australia feeders supplyémgpilee will not support the additional loadsfeAdee will be required to
support the initial 5 year development propeserhdAnew feeder will be required to supmmoridessyear development.
Thereafter it is likely that a zone substatiemesiliired on the campus to supply bothitigel@xisaind the proposed 10 to 25
year development.

In order to initiate this process, a Power liEsjoégn submitted to Energy Australia, wkatlg aadertaking a load study to
determine the electrical loads in the surroteainghéch will contribute to establishingnthg@diameters as to when the
zone substation may be required.

Alternative options for power that are beiigptedest Macquarie University include poweatiogene



1.3 Communications Services

The Macquarie / Ryde area is well served vathntefeécations, and various communications gevidess have
infrastructure in the area including:

Telstra

Uecomm / Optus
Powertell

AAPT
Pipe-networks

O 0O O0OO0OO0o

Telstra have been consulted as part of the Blamcppparation. Communications services prilvideke the necessary
changes to the conduit and pit installatioestiveltsiie in order to provide telecommunidedistingdture as required.

Macquarie University will need to provide aofetardtkits and pits within the site boundseybfpthe service providers for
the future developments

1.4 Gas Services

The site is well serviced by Authority gasiétfirastnoting that they are able to upgradeepriesthe area as the future
stages go online.

Preliminary advice from the gas authority itltécéaewing upgrades to the existing inirastvilcheed to take place to
service the new zones. New medium pressureyadlrbaimequired to create a link betweeg axtbtinity infrastructure.
New medium pressure gas mains may be requitggpaigrigoad from Culloden to Balaclava Risaalomdl Talavera Rd

from Culloden Rd to Herring Road.

Cogeneration will be considered during thedktigjiedtage of each zone to serve power retgjivemeh will be taken into
account when finalizing installation stratbgieppijt authorities of gas and electricity.
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Macquarie University together with CRI Austra&sdmbled a team of consultants to invastigetging infrastructure and
develop strategies for the proposed short, mddang term development opportunities on the site.

Broad precinct areas have been proposed wittdgStiosa Floor Areas (GFA) over the next 24 years.

This report is currently based on the folldesnts iof approaching the supply authoritiesgegendinfrastructure in the
surrounding area and what augmentation wiltdzbtcegohieve the stage development on theiédoquesity site:

The expansion of Gross Floor Area (GFA) igibstepess:
Over the next 5 years (2007 — 2012): 75,00@ncdndtructed.
Next 5 years (2012 — 2017) another 75,000rudmslirbeted.
The following 14years ( 2017 — 2031) a furid@dnz0m 250,000m?2.

The following Precinct Plan indicates the paiopased development, the
years in which the development will take pleltesthe estimated areas.

Proposed Development Precincts

201-203:
(100,000m2

201-203:
(100,000m? to 150,00

201:201°
200-201; (75,000m2)
(75,000m2)

It is understood that the strategic masternples pogkible scenarios for how the site cewvieldyged and this report provides
a view on the impacts that will occur on tles sdraistructure both within the site and extamaite.

The main outcome or intent of this report idd® e University with information whichcalltomsard planning the
infrastructure upgrade to accommodate the plarenddvelopment of the site.



3.1 Existing Electrical Services

The campus is currently supplied by Energp fostralvo zone substations namely the EppiSgh&taten located off
Epping road and Macquarie Park Zone Subst&tmrofoddaterloo Road. These feeders are 11,8@fpkes and are
underground reticulated to approximately 2ibissitsitategically located through out theesiées Fimm the existing zone
substations have limited spare capacity. Théyisigelow voltage consumer and the sulestdtioigh voltage reticulation
are owned by Energy Australia.

We understand that there are two new developmeitg being undertaken on the site, namelw thibrilry and the

Hospital/ Medical Centre and Energy AustraBassiegthe impact of this additional loaéastitige service to the site and
may require an additional high voltage feedsitédareccommodate this load.

3.2 Proposed Expansion — Increase in Load

The table below is a preliminary calculati@ntigreted increase in electrical load andlierdite next 24 years.

It is currently estimated that the averageaketetiand per m2 of GFA for mixed developmamisdieatommercial office
space, laboratories, warehousing etc is ofrtbE&0déA/m2.

Applying this figure to the estimated incrdd&epnovEles the following estimates of inceéstddal demand:

0-5 years 5-10 years 10-24 years
Epping Road Precinct 100000m
Talavera Road Precinct
Station South Precingt 75,600m 75,000 100,000m?2 to 150,000m?
Culloden Precinct
Total Areas 75,060m 75,0008 200,000A1250,000M
Preliminary  Electrical 6 MVA 6 MVA 18 MVA
Load Assessment

3.3 Supply Authority — Energy Australia

An initial meeting has been held with Enerdjg’Aipdaraning / liaison representative foativb@is situated at their Hornsby
office and an assessment of the increase irslpaavidad for discussion and possible optanevaicathese loads were
discussed.

Following this meeting a formal Power Enquesntashmitted for their consideration. We awaithbe advice regarding
this enquiry.

Early indications are that the initial 5 yeaprdeuelwill need a new high voltage feeder foani®d/Bark Zone Substation
located on Waterloo Street.

The following 5 year development will need hisgcooithge feeder from this substation.

It is likely that the following 15 year develojiinégger the need for a High Voltage ZdagdBulys the campus. This will
probably be supplied from the Macquarie PadbZ@atiesvia a 132 kV feeder.

Layout drawing E-20 attached to this repogsiadicaposed location for this new Zone Sulbstiaw substation should
be located in close proximity to the futureadajent close to the Waterloo Road and HedrinteReation as this is likely
to be where the feeder will enter the site.

Also attached in Appendix A is a letter of algemerm from Energy Australia who will undeddkstuedy in the area to
determine the impact of the staged develogmedaoiius as well as when the zone substadorquiiied.



3.4 Concept for Future Expansion

Based on the foregoing the additional feederd feqtine 0 — 5 year and 5 — 10 year develapinbatéinked into the
existing underground 11kV reticulated serincecextbe site.

The new zone substation required for the 10ar @ glepment will also utilize the existingticlidtion on the site,
however, this will need to be rearranged. $mnexisting feeders from the Macquarie Parkbdtai®m®Sand Epping Zone
Substation may become redundant when the nabsratienss established on the campus.



4.1 Existing Communications Services

Various communications services providersdsareiafe in the area and on site. These include:

Telstra

Uecomm / Optus
Powertell

AAPT
Pipe-networks

O O0OO0OO0Oo

The Macquarie / Ryde area is well served witintatécations however with the surrounding abdewvelapment currently
being undertaken these services will beconeal strebehforeseeable future.

4.2 Proposed Expansion

The communications services providers will thakeealtssary changes to the conduit andlaiioinstautside the site to
provide whatever telecommunications infraataudtomer requires.

Macquarie University will need to provide a efetwoduits and pits within the site boundagy Bgrany or all of these
services providers in the future. Suitable @ommacterface points around the site bourilllbeesade between the campus
reticulation and the exterior reticulation systems.

As each development is undertaken conduitmowis@area should be planned to accommodate mthdevelopment
requirements and the requirements of the fataperdis in the area. This will minimise the needsavate in the future.

4.3 Service Providers

Initial contact has been made with the Telsiray Pégoresentative for the area and a forma weeetield to discuss the
future masterplan of the Campus and its infgastuoownding communications infrastructure.

Attached in Appendix B is a letter of conffrovatielstra that they are aware of the propassteon the Campus and
that upgrades will be required to provide ifhetehBervices.

The above will be typical for most of the saistoeyproviders servicing the Campus and tipgyadi their network as
required.



5.1 Existing Gas Services

Existing Services to Site Boundary
The provider of gas infrastructure is Alinta.

The site appears to be well served by gascinfrastiithe main supply to the site conneas sulastption on the corner of
Waterloo and Herring Roads. This is an undergrosnce that reticulates to the main site.

AGL is the retailer and reticulate their gas dhmetigork that consists of various reticiplatioork. Generally gas reticulation
is broken down into:

Trunk mains — 7000kPa

Primary Mains — 3500kPa

Secondary Mains — 1050kPa

Medium Pressure Main — 300kPa and 210kPa

There is a 2D@econdary main running in Herring Road (Westarf)\Weal5Gecondary main running in Waterloo Road and
a medium pressurefl@tain running along Herring road (East of Waterloo)

AGL plans also indicate that there is a 7Smmedainspressure supply in the footpath on thigywside of Culloden Road
this connects to a 50mm line feeding the regstutigted University housing in Waterloo Road.

Existing Services within the site
Gas reticulation and extent of on site retipigativark is shown on the attached documentasicuitable for the on going

running of the university. For future commestigingents as laid down in the master plahbevpoutlent to create new
feeds off the Authority main for each sitecasrbeyn line. The internal university infrastradtcapacity.



5.2 Proposed Expansion

The contact for infrastructure work at Aliate ldiln. (ph:92704695, neale.hilton @alsxty.com.

Future Load

Gas demand for the future capacity has beemaiggroXihese approximations are of a generalnhgtuietailed load
calculation will be required as each zone dewlgntégken. Load demands would be highly depehdasrid-use.

Future Tapping Locations

Each new zone would require an authority mettedommew gas infrastructure installed byetfstyurAuthority upgrades
to the existing infrastructure would need laceke gervice the new zones. New medium gasssiaias will be required to
create a link to existing authority infrastructure.

The authority may upgrade its infrastructurecasesheome on line. New medium pressure gasaynamsequired along
Epping Road from Culloden to Balaclava Raé@s teghi long term it is likely that a newtyaesbtension along Talavera Rd
from Culloden Rd to Herring Road will be required.

Redundant Capacity within University Site Infdsteu

The redundant capacity within the existingdnfrastkvned by the university reticulatingsg@ssominimal. The university

will be required to install some new gas infrastrucite to service the new areas. Thiscally tye installed under road
ways. As this will be University owned easdhmeritbevequired. This is detailed on thevigas skeawings.

5.3 Supply Authorities

Approximate Tapping cost for new gas fed site mederegulator

High Pressure Steel Main $10, 000/ tapping
Medium Pressure Main $5,000 / tapping

However, depending on the future demand tly miathqriovide a service to the new projecesitésliarge. This is not
possible to estimate as the Authority perfantribatioo calculation. This Authority caldetatimines the pricing.



The following plans will be included:
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Telstra Letter

Energy Australia Letter
Drawing Number E-20-C
Drawing Number H-13-PC
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19 November 2007 Network and Technology
Forecasting and Area Planning

Locked Bag 3101

Burwood

NSW 1805

Telephone (02) 9397-2645
IGOR STJEPANOQOVIC Facsimile (02) 9397-2030
2/33 Ryde Street
Pymble, New South Wales, 2073 Robert.W.Giles@team.telstra.com

Re: MACQUARIE UNIVERSITY — RYDE CAMPUS MASTERFEGAMMUNICATIONS ASSESSMENT
Dear Igor

Based on the provided information relatingdapdbedoMacquarie University development pgithatidba Ryde Campus a
review was undertaken of the area and nearynt@hécations infrastructure.

Telstra maintains existing network througheat therked for rezoning and development. THissetwently not sufficient to
meet the likely demand of this developmenhd%istrabjection to the change of zoninguud this |

To accommodate the proposed development, thenteleadions network would require upgrade.

The technology and services provided wouldriredetdoser to the time of development comntedeperating on Telstra
deployment policy and any negotiations basechoecial agreement.

Telstra will require the protection of/relddigodeselopers cost of its telecommunicadistngdnire that may be impacted by
activities on this site. To minimise riskitgfdiadito any damage, the Telstra 1100 Indaeryshondd be contacted to obtain
location of Telstra plant before commence nmesttuattion work.

Further discussions regarding details for ngiewasioa are strongly encouraged once detailegl folathe development is in
progress. To inform Telstra of likely commeotsentions of this development, you are requesfister this development on
the Telstra Smart Community wélbgitéwww.telstrasmartcommunity.com

Please note that Telstra reserves the righgé&ithdacision in relation to network deplaymretthevdevelopment without
prior notice.
For future correspondence and enquiries rdgantiater, please contact the undersigned ©i 22493

Yours faithfully,

Robert Giles
Area Planner
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