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Executive Summary
Cardno has been engaged by the Environment, Planning and Sustainable Development Directorate (EPSDD)
to prepare a Stage 2 Site Investigation Report for Block 8, Section 6, Tharwa ACT (the subject site). The
purpose of this site investigation is to assess the site’s suitability for the development of a single residential
dwelling. It is noted that Block 8, Section 6, Tharwa is currently zoned as RZ1: Suburban in the Territory Plan
and has a total block area of 2,023m2 as listed in the ACTmapi database.
For the purpose of assessing the opportunities and constraints that would affect future development, a typical
250m² 3-bedroom house has been selected as the proposed development based on our understanding of the
ACT Government’s development intent. The proposed development scenario is indicative only. Further
detailed site investigations, architectural floor plans and review of all statutory documents are required should
the site warrant further review.
Table 1-1

Risk Matrix

Consequence

Insignificant

Minor

Moderate

Major

Severe

Remote

Insignificant

Insignificant

Low

Low

Medium

Unlikely

Insignificant

Low

Low

Medium

Medium

Possible

Low

Low

Medium

Medium

High

Likely

Low

Medium

Medium

High

High

Almost Certain

Medium

Medium

High

High

Extreme

Likelihood

Table 1-2

Qualitative Measures of Likelihood or Frequency

Scale

Criteria to be used to establish rating

Almost Certain

Will occur. Circumstances or situations are likely to arise often throughout the
planning / project period in which provide the opportunity for crystallisation of risk.
Expect frequent, regular occurrences.

Likely

Likely to occur more than once in the planning period but not an ‘everyday’
occurrence. Preconditions will arise at times throughout the period.

Possible

Likely to occur at least once but not expected to occur much more than this in the
planning period.

Unlikely

Not likely to occur in the planning period. A small, but remote chance of occurrence
due to circumstances/situations that could arise.

Remote

Would only occur in highly exceptional circumstances that are unlikely to exist in any
planning period. Extremely remote chance of occurrence in planning period. ‘Once
in a lifetime’ event.

Table 1-3

Impact
Severe

Major

Moderate

Minor

Qualitative Measures of Impact – Consequence Severity

Consequence Criteria
Near impossible to develop subject site and expected development viability is very
low. Eg: Significant PTWL Habitat, Major floodway within site etc. Requires
comprehensive development viability analysis and specialist input.
Very difficult to develop subject site and expected development viability is low, will
involve significant investigations, very expensive major service relocations, many
registered trees of excellent health etc. Requires development viability analysis and
specialist input as required.
Challenging to develop subject site, expected development viability is adequate, will
involve further investigations, costly service relocations, many registered trees of
excellent health etc. Specialist input as required
Relatively simple challenges to develop site, expected development viability is good.
Minor upgrades to existing services are required to develop site,
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Insignificant
Table 1-4

No challenges or risk to program in developing site.
Degree of Risk

Risk Rating

Definition of Risk Rating

Insignificant

Certain development prospect, no foreseeable challenges.

Low

Site is developable with only minor works or investigations required. It is advised to
progress to continue the development process.
Site is developable with significant works or investigations required. It is advised to
progress to continue the development process.
Site is developable with major works or investigations required. No further
investigation recommended without comprehensive cost benefit analysis being
undertaken.

Medium
High
Extreme

Site is undevelopable or unviable.

Key Site Risks
Bushfire
Risk Description: The current bushfire mapping listed on ACTMapi demonstrates that the subject site is within
a bushfire prone area and a Strategic Firefighting Advantage Zone. This development is located inside the
area declared by the ESA to be subject to the threat of Bushfire. Adequate bushfire protection is essential for
the life safety of future occupants of this type of development given its location. Further applications of
appropriate bushfire protection measures will be required. Proposed developments within the subject site may
be impacted by bushfire without the implementation of mitigation measures. Bushfire risk is currently being
managed for the subject site through maintenance of inner and outer asset protection zones in Tharwa. A
Bushfire Assessment Report completed by Australian Bushfire Protection Planners Pty Ltd in 2017 identified
that the existing water supply available for bushfire and structural (asset) fire-fighting is currently inadequate.
The Strategic Bushfire Management Plans' reliance on the hazard and risk being mitigated through land
management practices [grazing] on adjacent leased and Government lands does not currently address the
level of risk to Tharwa Village and its occupants.
Risk:

High

Recommendation: Emergency Services require that the lessee/developer prepares a bushfire report to help
mitigate and manage the risk posed by bushfires for Block 8, Section 6, Tharwa. The bushfire report must be
assessed by an FPA Australian accredited bushfire consultant. The minimum dedicated water supply required
for the subject site to comply with ACT firefighting requirements is 10,000 litres. The use of a 10,000 litre
above-ground steel (fireproof) tank is recommended to be provided on the subject site as they present an
inexpensive option which satisfies the ACT Fire and Rescue Requirements. Access to the subject site shall be
gained via a 4.0 metre wide all-weather driveway capable of carrying a fully laden fire appliance of 15 tonnes
GVM, with sufficient turning area located adjacent to the static water supply tank.
Refer to Sections 4.5 and 5.3 for further information and Appendix B for correspondence with ACT Fire and
Rescue and ACT Rural Fire Service on the requirements for bushfire protection.
Driveway
Risk Description: The subject site has no existing driveway. Road access to the subject site is currently
available via Clarrie Lane. Depending upon the proposed development layout and its orientation, a new
driveway will be required for site access, incurring additional costs.
Risk:

Medium

Recommendation: A new driveway to the subject site is required to suit the final development layout. The
eastern boundary of the subject site may accommodate a new driveway. Refer to Appendix A for an example
concept site layout plan and potential access point.
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Providing a concrete driveway would not be in line with the current Tharwa Village planning principles of
retaining the existing rural character of the Tharwa Village area. Following the design guidelines set out in the
2018 Tharwa Village Plan, the proposed driveway is recommended to be constructed of permeable surfaces
(such as gravel) in order to minimise sealed hardstand areas and minimise stormwater runoff. Further
consultation with TCCS has confirmed that installation of gravel driveways on Clarrie Lane would be
acceptable on certain conditions being satisfied. These are specified in Section 6.2.
Access for fire-fighting operations should also be provided. Internal vehicular access should be designed in
accordance with the ACT Parking and Vehicular Access General Code (PVAGC) and the National Construction
Code (NCC, 2016). Further consultation with TCCS is recommended to confirm approval of the use of driveway
and detailed design be undertaken in consultation with ACT Fire and Rescue.
Refer to Section 6.4.2 for further information.
Electrical
Risk Description: The subject site is not shown as being connected to an electrical service. An existing low
voltage cable is located east of the subject site within the eastern verge of Clarrie Lane. A new electrical service
connection, if required, may be a considerable cost. Correspondence with Evoenergy has confirmed that the
current electrical infrastructure is sufficient to service the proposed development on the subject site. The
capacity of the existing electrical network will be confirmed under an application for network connection.
Risk:

Medium

Recommendation: Service to the subject site can be provided from the existing overhead LV network within
the eastern verge of Clarrie Lane. The network capacity will be reviewed and confirmed by a relevant project
engineer under an application for electricity network connection or alteration.
Refer to Sections 4.10 and 6.7 for further details.
Proposed Development
Risk Description: This SIR is produced based on the client advice and reasonable assumptions on the
proposed development of a 250m² 3-bedroom single dwelling on the subject site. Variation of the proposed
development can affect the relevance and accuracy of information and any recommendations provided.
Risk:

Medium

Recommendation: Once the proposed development yield and layout is finalised, a detailed review of the
outcomes of this report and its outcomes is to be undertaken to ensure relevance to the final proposed
development.
Potable Water
Risk Description: A review of DBYD information and recent correspondence with ICON Water indicates that
Tharwa is not currently serviced with a potable water supply. All homes within Tharwa Village use individual
systems for water supply. The proposed development of a single dwelling on the subject site requires the
provision of rainwater storage tanks to meet potable water service requirements. In addition, the proposed
development will also need to satisfy requirements for firefighting on the subject site. The provision of
alternative water supply for both rainwater storage and fire-fighting water retention will incur additional costs.
Risk:

Medium

Recommendation: While the analysis in Section 6.4.1 shows a 10,000-litre tank to be the most appropriate
size for providing optimal capacity from the proposed 250m2 roof area, Cardno notes that under Rule 24 of the
Tharwa Precinct Map and Code (refer Appendix D), the minimum size of rainwater tanks for providing
adequate water supply to new dwellings greater than 150m2 in size is 90,000L. As this is a mandatory
requirement within the Code, a minimum 90,000L rainwater tank is to be installed on the subject site to ensure
adequate water supply is provided for the proposed development. In addition, to satisfy requirements for
firefighting, it is recommended that one (1) 10,000 Litre tank be installed.
Based on the average rainfall data for Tharwa and a water balance assessment completed for the proposed
development (refer Section 6.4.1), the single dwelling will also need an additional 45kL per year to be acquired
to meet the demand during the drier periods of the year. Augmenting rainwater in tanks with water from other
sources such as bores, dams, rivers and creeks or with carted water may be an additional cost and is subject
to the ultimate developer’s intent.
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It should be noted that the topography on site does not allow sufficient elevation to provide the required water
pressure for domestic use. Therefore, it is recommended a pump will also be needed to boost pressure and
flow when using tank water for toilets and washing machines. For the fire-fighting retention tank, a petrol or
diesel pump with a minimum power rating of 3.7 kW (5hp) must also be provided.
It is recommended that further water saving initiatives such as grey water reuse systems be considered by
prospective developers to reduce the need for additional water throughout the year. The recycling of greywater
(kitchen, bathroom, laundry) for garden and outdoor use has the potential to reduce the potable water demand
by up to 43%. Wastewater reuse/recycling systems have other associated costs however which need to be
considered by prospective developers. Additional roof area would also increase the resilience of the system.
This however is subject to the ultimate developer’s intent. Refer to Section 6.4.1 and 6.5.2 for further
information.
Refer to Sections 6.4 and 6.5.2 for further information.
Stormwater – Overland Flows
Risk Description: The subject site’s combined area is approximately 2,023m2 and the average fall is 9.9% to
the east. Overland flow from the subject site is assumed to be contained and collected by large culverts/swales
(600 to 750mm in diameter) along Nass Road before discharge into the Murrumbidgee River. The subject site
is not protected from overland flows from upstream catchments and risk of the site flooding exists.
Risk:

Medium

Recommendation: As shown in Section 6.6.3, the upstream overland flows generated in the 1:5 and 1:100year AEP rainfall events can be conveyed by the existing natural channel within Block 8. The existing natural
channel will require provision of a 2.5m wide stormwater easement to protect the site from upstream overland
flows. This will mitigate the need to construct additional stormwater assets. The redirection of any overland
flows within the block (for example around proposed buildings) should be designed so as to avoid
concentrating flows. Particular care should be taken to avoid the redirection of natural flows onto neighbouring
properties. For overland stormwater flows within the block, development (based on the proposed development
detailed in Section 3) will have a net negative impact on stormwater flows in the catchment due to increased
stormwater harvesting. Therefore, no additional stormwater infrastructure will be required to service to the
proposed development on the subject site in accordance with TCCS Design Standards.
Refer to Sections 4.9 and 6.6 for further information.
Environmental/Contamination
Risk Description: Potentially contaminating activities may have been undertaken at the site in the past and
therefore pose a risk of contaminated soil being present on site. From the Detailed Site Investigation completed
by Lanterra Consulting on 12 December 2019, the following three AEC were assessed on the subject site:
 AEC 1: The area of the shed contains a disused car and a ride-on lawn mower. Additionally, a licence
for the site was issued in 1979 “for the purpose of garaging and maintenance of vehicles associated
with the business of a haulier.” The use of the site for the storage and maintenance of vehicles
associated with a haulage business was unclear, however should this activity have been conducted
on the site, then it may have resulted in leaks and spills, and introduced contamination onto the
driveway and shed area. Soil samples collected from test pits across the site indicated that
concentrations of contaminants of potential concern were below the adopted National Environment
Protection Council (NEPC) ‘National Environment Protection (Assessment of Site Contamination)
Measure 1999’ as amended in 2013 (ASC NEPM 2013) criteria for standard residential land use
(HIL/HSL A). Results of the samples inside the shed indicated the presence of total recoverable
hydrocarbons (TRH) and lead, presumed to be the result of a leak or spill of leaded petrol. Due to the
presence of materials stored in the shed, there is the risk that further leaks and spills have occurred.
 AEC 2: The stockpiles containing collectively approximately 10m3 of rubbish, soil and building debris
are a potential source of contamination. Given that the source of this material is unknown, it may have
originated from a contaminated site. Soil samples were collected from beneath the rubbish material,
indicating that concentrations of contaminants of potential concern were below the adopted criteria.
No other contaminants of concern were identified within the rubbish. However, there is still a chance
that further asbestos containing materials are present.
 AEC 3: The gully containing fill and building debris including bricks is an area of environmental
concern. Given that the origin of the fill is unknown, it may have originated from a contaminated site
50520009 | 26 June 2020 | Commercial in Confidence

vi

Final Stage 2 Site Investigation Report
Block 8, Section 6, Tharwa

and therefore be impacted with contaminants of potential concern. A test pit was excavated through
the gully and the soil was sampled. Concentrations of contaminants of potential concern were below
the adopted criteria, however a fragment of bonded sheet material recovered from the gully was
analysed and confirmed to contain chrysotile asbestos.
Based on the results of the investigation, indicators of minor contamination associated were noted with the
presence of waste material in a small gully located at the southeast corner of the site and TRH and lead in the
soil floor of the shed used for storage in the southwest section of the site.
Risk:

Low

Recommendation: Three AEC were assessed on the subject site from the Lanterra DSI which the following
recommendations were made:
 The rubbish material situated across the site and within the gully must be removed. Other than the
fragment of cement sheeting that contained asbestos located in the gully, no other contaminants of
concern were identified within the rubbish. As there is a chance that further asbestos containing
materials are present, while the material also having an aesthetic impact to the site, it is recommended
the rubbish material be removed as waste prior to the site being developed.
 Based on the presence of TRH and lead within the shed, which indicates the possible presence of a
leaded fuel leak, the contents of the shed should be removed and further testing undertaken (of the
underlying soil) to assess whether it is suitable for future residential land use.
Cardno also note that preliminary consultation with the Environmental Protection Authority (EPA) identified
that any proposed works at the site must also comply with the following conditions:



Construction and development works must be carried out in accordance with Environment Protection
Guidelines for Construction and Land Development, 2011;
Sediment and erosion control measure must be put in place prior to works commencing, and remain
until the work area is stabilised.

Having removed the existing shed and all associated contaminants in June 2020, the Environment Protection
Authority (the Authority) has reviewed the report titled “Detailed Site Investigation Block 8, Section 6, Tharwa”
dated 23 June 2020 by Lanterra Consulting Pty Ltd. The Authority has assessed the report and supports the
consultant's findings that the site is "suitable for the land uses permitted under the RZ1: Suburban zone" from
a contamination perspective subject to the following conditions:
 A site-specific unexpected finds protocol (UFP) must be prepared by a suitably qualified environmental
consultant and implemented during site development works. The UFP must include, amongst other
things, appropriate procedures for the identification, assessment, management, validation and
disposal of potential contamination at the site and contractor induction procedures into the use of the
UFP. Note: Where remediation and validation is required at the site under the UFP the site validation
report must be forwarded to the EPA for review and endorsement prior to occupancy of the site;
 All soil subject to disposal from the site must be assessed in accordance with the Authority's
Information Sheet 4 - Requirements for the reuse and disposal of contaminated soil in the ACT;
 No soil is to be disposed from site without the Authority's approval.
Refer to Section 5.2 for further information, Appendix D for the report completed by Lanterra Consulting and
Appendix B for a copy of the Endorsement letter by the EPA.
Flood
Risk Description: The 2018 Tharwa Village plan indicates that the subject site is above the 1:100 year
Murrumbidgee River flood level. The site may still be susceptible to localised flooding from the large upstream
catchment.
Risk:

Low

Recommendation: Localised overland flows may cause isolated impacts but the subject site is not impacted
by the 1:100-year riverine flood event. No further protection is required from riverine flooding.
Refer to Sections 4.9 and 4.4 for further information.
Telecommunications
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Risk Description: The subject site is not shown to be connected to a Telstra Service. Telstra has advised that
the subject site can be serviced with the existing telecommunications infrastructure within the eastern verge
of Clarrie Lane. A data service, if required, can be provided via adjacent infrastructure, which could incur
additional costs for the proposed development.
Risk:

Low

Recommendation: Confirm existing telecommunication infrastructure’s alignment and size. It is advisable for
the proposed development to obtain a telecommunications service connection from the Telstra infrastructure
within the eastern verge of Clarrie Lane. A new development application will need to be lodged with Telstra to
request a service connection to the subject site.
Refer to Sections 4.11 and 6.8 for further information.
Geotechnical
Risk Description: A site inspection of the subject site and review of aerial photography from 2010 to 2019 has
not revealed any previous soil stockpiling / dumping activities within the bounds of the subject site. The site is
likely to be constrained by the presence of shallow hard rock. The site should be geotechnically feasible for
development provided site excavations are minimal. Tree roots are to be removed in development areas.
Risk:

Low

Recommendation: Site classification will be required for the structural design of the proposed dwelling. Test
pit investigation is recommended to confirm subsurface profiles once the final development layout has been
confirmed.
Refer to Section 4.17 for further information.
Trees
Risk Description: The subject site has six (6) regulated trees which are of varying quality. These trees will
require protection and retention under the Tree Protection Act 2005, which should be addressed at the
development stage. Removal of or undertaking construction activities around these trees may be subject to
ACT Parks and Territory Services, ACT Heritage Council and the EPSDD Conservator of Flora and Fauna’s
approvals, which may cause delays.
Risk:

Low

Recommendation: Provide the Tree Assessment Report to TCCS Tree Protection Unit/Conservator, ACT
Parks and Territory Services and EPSDD Conservator of Flora and Fauna as part of the DA documentation to
support the development within the subject site.
Refer to Section 4.18 and 5.1 for further information.
Sewerage
Risk Description: A review of DBYD information indicates that there is no ICON Water sewer network
infrastructure in the vicinity of the subject site. No centralised sewage treatment plant or sewage pipe network
exists in Tharwa. All houses in the study area use individual sewage treatment systems. Proposed servicing
for sewerage on the subject site must therefore utilise an on-site sewerage disposal/treatment system. On-site
sewerage disposal/treatment systems will incur additional costs.
Risk:

Low

Recommendation: Numerous environmentally friendly, cost-effective domestic septic systems are available
which could provide a packaged sewerage solution for the subject site. Based on the site servicing sewerage
demand, it is recommended that a septic tank with a minimum capacity of 3,000 litres be installed at the
developer’s expense. With no water supply to the subject site and limited water security, it is recommended
that the septic system could be used for outdoor/garden purposes to reduce the demand on the potable water
supply. Further water savings could be achieved by installing a grey water reuse system, water tolerant
gardens and low water use fittings and fixtures.
Refer to Sections 4.7 and 6.5.1 for further information.
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Ecological
Risk Description: The current significant species, vegetation and registered trees mapping listed on ACTMapi
indicates that the subject site is within areas of ecological significance. On the subject site is the ecologically
significant vegetation community: Blakely’s Red Gum – Yellow Box Tall Grassy Woodland. The following points
were identified as the ecological constraints and impacts of the proposed development:
 Five large trees are on the subject site within the southern section of the block and a shed
approximately 90m2 south west of block;
 Possibly no removal of large trees for building possibly north western side.
Risk:

Low

Recommendation: Development of this site is unlikely to impact on the above ecological aspects to an
unacceptable level. From a site-specific ecological study completed on the subject site (refer Section 5.4), it
is suggested that ecological benefits can be maintained on the subject site by retaining the large mature trees
on-site and off-setting any removal of small trees and native vegetation with the planting of approximately 50m²
of native vegetation in a planting offset. The offset planting area is not a statutory requirement but is
recommended as a means of retaining the natural setting of the area, which is identified as a planning objective
in the 2018 Tharwa Village Plan. Close consultation with ACT Parks and Territory Services and the
Conservator should be undertaken when considering any tree removals or damaging activities due to the close
proximity to EPBC woodland areas.
Refer to Sections 4.14 and 5.4 for further information.

This site investigation report is for information only. Buyers are required to undertake
their own assessments of the site prior to forwarding a Development Application with
EPSDD.
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1

Introduction

Cardno has been engaged by Environment, Planning and Sustainable Development Directorate (EPSDD) to
prepare a Stage 2 Site Investigation Report for Block 8, Section 6, Tharwa ACT (herein referred to as ‘the
subject site’). The subject site is located on Clarrie lane in the township of the Tharwa Village Precinct which
is listed as a whole within the ACT Heritage Register. The subject site is currently being utilised as grazing
land with a total block area of 2,023m2. The subject site is bounded by Block 7 Section 6 to the south, an
undeveloped section of Clarrie Lane to the east, Block 9 Section 6 to the north and Block 2 Section 11 to the
west.
This report identifies the opportunities, constraints of the site as well as the existing and required services for
the proposed development detailed in Section 3.
A detailed scope of works undertaken as part of this report as agreed with the EPSDD Urban Projects team
is listed in Section 2.
An aerial image of the subject site can be found in Figure 1-1 below.
Figure 1-1

Aerial Image of the Subject site (2019 photography)

It is noted that Block 8, Section 6, Tharwa is currently zoned as RZ1: Suburban in the Territory Plan. A review
of the Territory Plan indicates that the proposed development of single dwelling housing is permitted on the
subject site. Details of the proposed development and compliance with the relevant planning framework will
be further elaborated in Section 3 of this SIR. The zoning map of the subject site can be found in Figure 1-2
on the following page.
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Figure 1-2

Land Use Zoning for Block 8, Section 6, Tharwa

Cardno notes that the Tharwa Precinct Map and Code (included within Appendix C) contains very specific
provisions and conditions around development of residential blocks in Tharwa relating to restrictions on use,
buildings, structures and environmental considerations. The proposed development assessed within this report
currently complies with the Tharwa Precinct Map and Code. However, review of these provisions and
constraints should be undertaken upon confirmation of the ultimate proposed development to ensure that the
development fully complies with the requirements of the Code.

50520009 | 26 June 2020 | Commercial in Confidence

2

Final Stage 2 Site Investigation Report
Block 8, Section 6, Tharwa

Investigation Scope

2

This report has been undertaken in accordance with the scope of services detailed below.
A preliminary risk assessment and advice in terms of feasibility of the site’s developability has been completed
within this SIR, focusing on risks, scope of further investigation including specialist studies and qualitative
advice on opinion of cost to unencumber the subject site.
Subsequent to the findings of the preliminary risk assessment, detailed site investigation of the following scope
has been completed:





Appreciation of the proposed development based on EPSDD Urban Projects’ input.
Introduction
o Background of project;
o Aerial Photograph figure;
o Site zoning and locality figure;
o Proposed Development figure and description;
Background reports / specialist investigations summary of findings only;
Investigation of existing services and constraints (Based on Dial Before You Dig Plans, ACTMapi
and engineering experience), including:
o Traffic conditions;
o Driveway and pedestrian access;
o Parking capacity;
o Flood risk;
o Bushfire risk;
o Potable Water;
o Sewer;
o Stormwater;
o Electrical and Streetlighting;
o Telecommunications;
o Gas;
o Easements and Setbacks;
o Ecological constraints;
o Heritage constraints;
o Geotechnical review of the site by experienced geotechnical engineers;
o Trees;
o Other potential constraints identified.
Specialist Investigations, including:
o Tree survey and assessment;
o Environmental assessment;
Proposed / future site servicing strategy, including:
o Potential access points;
o Estimated future demands based on proposed development;
o Recommendation on upgrades to suit the proposed development;
o A simple site servicing drawing.
Authority correspondence based on proposed development and services;



Preliminary Opinion of Cost for works to adequately service the site;



Recommendations on:
o Further specialist investigations;
o Further construction / demolition / remediation works.
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Proposed Development

3

It has been assumed that the proposed development of the subject site is a single residential dwelling based
on our understanding of the ACT Government’s development intent.
According to the Territory Plan, the land use zoning for Block 8, Section 6 Tharwa is shown to be RZ1:
Suburban. A review of the territory plan indicates that the proposed development of single dwelling housing
on the subject site is permitted.
The assessable development types through the merit track are:


Ancillary use;



Parkland



Boarding house;



Residential care accommodation;



Child care centre;



Retirement village;



Community activity centre;



Sign;



Consolidation;



Single dwelling housing (where not exempt development or code track assessable);



Demolition;



Secondary residence;



Development specified as additional merit track development in a suburb precinct code for land shown
on the relevant suburb precinct map;



Special dwelling;



Guest house;



Subdivision;



Health facility;



Supportive housing;



Home business;



Temporary use;



Minor road;



Varying a lease (where not prohibited, code track or impact track assessable);



Minor use;



Multi-unit housing;

For the purpose of assessing the opportunities and constraints that would affect future development, a single
3-bedroom residential dwelling has been selected as the proposed development based on our understanding
of the ACT Government’s development intent. The single 3-bedroom residential dwelling is assumed to utilise
250m2 in total. The proposed development scenario is indicative only. Further detailed site investigations,
architectural floor plans and review of all statutory documents are required should the site warrant further
review.
Cardno has undertaken a conceptual building layout for the proposed development based on a relatively
standard three-bedroom north facing house arrangement. The purpose of the conceptual layout is to show one
of many possible ways the site could be developed considering the site-specific constraints identified herein.
Refer to Appendix A for further information.
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4

Existing Services and Constraints

4.1

General

Within this section, a detailed summary of the existing services and constraints information has been compiled
and summarised for the subject site. The detailed analysis includes TCCS Transport Strategic Model EMME,
SCATs Traffic Data, Dial Before You Dig (DBYD) enquiries, ACTMapi, TCCS Stormwater Database, WAE
records and correspondence with service authorities.

4.2

Traffic Conditions

Road access to the subject site is currently available via Clarrie Lane. Access to Tharwa Village is provided
by Tidbinbilla Road from the northwest, Tharwa Drive from the northeast and Naas Road from the south. Under
the ACT Road Hierarchy Map, all three are classified as arterial roads. Within Tharwa Village are Tharwa Drive
and Naas Road, both nominated as major collectors. North Road which becomes Tidbinbilla Road is a minor
collector road. Three access streets are located within Tharwa Village on Union Street, Bridge Street and
Clarrie Lane.
From correspondence with TCCS on the existing and future traffic conditions surrounding the site, SCATS
data and Strategic Model EMME data has not been collected in Tharwa. However, TCCS was able to provide
traffic counts for the following mid-blocks within the local road network near the subject site. Further
assessment of traffic behaviour has been undertaken in Section 6.1.
Tharwa Drive (between North Street and Tharwa) – Survey Year: 2019
 Survey date:01/08/2019
 Weekday Volume towards Tharwa Bridge (east) = 418 vpd
 Weekday Volume towards North Street = 432 vpd
North Street (between Union Street and Tharwa Drive) – in School Zone – Survey Year: 2018
 Survey date: 28/08/2018
 Weekday Volume towards Union Street = 29vpd
 Weekday Volume towards Tharwa Drive = 49vpd
According to the ACT Hierarchy Map and ACT Estate Development Code (May 2018), Tharwa Drive is a major
collector road with a capacity of 3001 to 6000 vpd, whereas North Street is a minor collector road with a
capacity of 1001 to 3000 vpd.
It is therefore expected that the local road network within the vicinity of the subject site is currently operating
with a high level of service (LoS A) considering the existing traffic volumes of the above roads when compared
with their capacity. While projected traffic volumes were not able to be provided for the Tharwa area, it is
expected that the local road network will receive a relatively insignificant level of impact from the proposed
development of a single residential dwelling.

4.3

Driveway and Pedestrian Access

The subject site currently has no existing driveways or formalised pedestrian access. It is also noted that no
formalised cyclist/pedestrian paths, routes or on-road corridors exist in Tharwa. Depending on the function,
layout and orientation of the proposed development, a new driveway may be required for the proposed
development. The eastern boundary may accommodate a new driveway to Clarrie Lane.
Investigation and liaison with TCCS as to the potential driveway and allowable location will be required upon
realisation of the final development layout and access point. An example access point has been indicated on
the concept site layout plan in Appendix A.
Refer to Figure 4-1 for a potential site access location.
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Figure 4-1

4.4

Site Access for Block 8, Section 6, Tharwa.

Flood Risk

Grading of the subject site is approximately 9.9% falling to the east of the subject site. The subject site is not
within the 1% AEP (Q100). However due to the large upstream overland flow catchment, the subject site is at
risk of localised flooding. Figure 4-2 on the following page shows the estimated 1 in 100 year flood extents
map as presented in the 2018 Tharwa Village Plan. Due to the proximity of the Murrumbidgee River, flooding
to parts of the Tharwa village in major storm events is probable, although large floods are uncommon.
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Figure 4-2

Tharwa Village 1% AEP (Q100) Flood Extents Map
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4.5

Bushfire Risk

The current bushfire mapping listed on ACTMapi demonstrates that the subject site is within a bushfire prone
area. It is noted from correspondence with Australian Bushfire Protection Planners (ABPP) that multiple
Bushfire Assessments have been completed for the Tharwa Village area. As noted in the 2017 Bushfire
Assessment Report completed by Australian Bushfire Protection Planners Pty Ltd (refer to Appendix C),
bushfire risk is currently being managed for the subject site through maintenance of inner and outer asset
protection zones in Tharwa. Bushfire assessment and the risk posed to Block 8, Section 6, Tharwa is further
elaborated in Section 5.4.
Refer to Figure 4-3 below for bushfire prone areas in close proximity to the subject site.
Figure 4-3

Block 8, Section 6, Tharwa Bushire Prone Areas

Cardno notes that any development undertaken on the subject site will need to comply with the requirements
of ACT Emergency Services Agency (ESA) and ACT Rural Fire Service (RFS) at the time, unless special
provisions for the site have been granted by the appropriate authority.
This development is located inside the area declared by the ESA to be subject to the threat of Bushfire.
Adequate Bushfire Protection is essential for the life safety of future occupants of this type of development
given its location. Further applications of appropriate bushfire protection measures will be required.
Emergency Services require that the lessee/developer prepares a bushfire report to help mitigate and manage
the risk posed by bushfires for Block 8, Section 6, Tharwa. The bushfire report must be assessed by an FPA
Australian accredited bushfire consultant.
ACT Fire and Rescue and ACT Rural Fire Service have assessed the proposal for a residential development
within Block 8, Section 6, Tharwa (refer to correspondence within Appendix B) and provide advice and
conditions on each of the following which the lessee/developer should be aware of that are applicable to the
proposed development within Block 8, Section 6, Tharwa:
 Fire Station Response Area;
 Water Supply;
 Bushfire Protection Requirements;
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4.6

Street Furniture, Landscaping and Tree Planting;
Response Area;
Fire Brigade Access.

Potable Water

A review of DBYD information and recent correspondence with ICON Water indicated that there is no town
water supply for Tharwa Village. The nearest water supply network is located in Banks which is located
approximately 8km away.
Preliminary correspondence with ICON Water indicates that there are no current or future plans to service
Tharwa with a potable water network.
All homes within Tharwa Village use individual systems for water supply.
It is also noted that there are currently no water supplies available for required firefighting operations for the
subject site. Without a town water supply, the proposed development would also need to consider providing
the additional water demand for fire-fighting via on-site water storage in addition to that proposed in the Tharwa
Bushfire Assessment Report (further detailed in Section 5.4).

4.7

Sewerage

A review of DBYD information indicates that there is no ICON Water sewer network infrastructure in the vicinity
of the subject site and on-site treatment for sewerage will be required. No centralised sewage treatment plant
or sewage pipe network exists in Tharwa. All houses in the study area use individual sewage treatment
systems. The nearest sewerage network is located in Banks which is located approximately 8km away.
Preliminary correspondence with ICON Water indicates that there are no current or future plans to service
Tharwa with a sewer network.
Refer to Appendix B for correspondence with ICON Water.

4.8

Stormwater Infrastructure

Currently the subject site is not serviced by a stormwater tie. Existing stormwater infrastructure within Tharwa
consists of roadside swales and small culverts, typically 300mm to 375mm in diameter, that convey runoff
under minor roads and driveways. Several larger culverts, in the order of 600mm to 750mm in diameter also
convey flows from larger upstream catchments under the main road (Tidbinbilla Road, Tharwa Drive, Johnson
Street and Naas Road).
All stormwater flows drain east and discharge into the Murrumbidgee River.

4.9

Stormwater Catchment and Overland Flows

The subject site is graded such that the area of the block is contained within a single catchment. The block’s
area is 2,023m2 and the average fall is 9.9% from west to the east.
Cardno notes that the subject site will receive overland sheet flow from the upstream natural catchment.
Upstream overland sheet flows from the upstream natural catchments (approx. 5Ha) are conveyed by an
existing natural channel (approximately 200mm deep) located within the southern boundary of the subject site.
This is shown in Figure 4-4. These flows are natural and are to be expected in high rainfall events. Further
analysis of the capacity of the catchment and existing flow path has been completed in Section 6.6.
The redirection of any overland flows within the block (for example around proposed buildings) should be
designed so as to avoid concentrating flows. Particular care should be taken to avoid the redirection of natural
flows onto neighbouring properties.
Refer to Figure 4-4 for the existing stormwater catchment plan.
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Figure 4-4

4.10

Existing Stormwater Catchment Plan for Block 8, Section 6, Tharwa

Electrical and Streetlighting

Currently, the area surrounding the subject site contains the following electrical services:
 Low voltage overhead cables run along the verges of Bridge Street, Union Street, North Street and
Clarrie Lane to service the existing residents. Evoenergy has advised that the subject site can be
provided from the existing overhead LV network or by providing an underground network from Block
3, Section 6, Tharwa, pending further investigation into the capacity of the existing infrastructure;
 The above-mentioned overhead cables connect to a substation located within the western verge of
Naas Road, adjacent the southern corner of Block 11, Section 7, Tharwa;
 11kV overhead high voltage and overhead streetlighting cables run along the verges of Naas Road,
adjacent the eastern and southern boundaries of Block 5, Section 6, Tharwa;
 Existing street light infrastructure is located on the eastern verge of Clarrie Lane immediately adjacent
the subject site.
Reference is made to Drawing 50520009-B8 S6 within Appendix A detailing existing electrical infrastructure
in close proximity to the subject site.

4.11

Telecommunications

The following telecommunication infrastructure information has been compiled from Dial Before You Dig
(DBYD) information and initial advice from relevant service providers.
4.11.1

Telstra



The subject site is not currently shown to be connected to a Telstra service.



An existing Telstra service is present within the eastern verge of Clarrie Lane and the eastern verge
of Naas Road. Further liaison with Telstra is required to confirm potential for connection to the existing
network.

4.11.2


NBN
No NBN cables are shown within DBYD information. However, an NBN connectivity search indicates
that the NBN Sky Muster wireless service is available to the subject site. Further liaison with NBN is
required to confirm the potential for connection to this service.

Reference is made to Drawing 50520009-B8 S6 within Appendix A detailing existing Telecommunications
service infrastructure in close proximity to the subject site.
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4.12

Gas

The following natural gas supply information was compiled from DBYD information and initial advice from
Evoenergy:
 Currently, the subject site is not serviced by a gas tie;
 There is no reticulated gas network infrastructure in the vicinity of the subject site and the closest gas
network lines are located in Banks, which is approximately 8km away;
 Discussions with Zinfra and Jemena indicate there is no intention of servicing Tharwa with a gas
network in the near future (within the next 5 years). Refer to Appendix C for correspondence with
Zinfra/Jemena.

4.13

Easements and Setbacks

Review of the ACTMapi database and DBYD information indicates that no existing easements are located
within the subject site. Additionally, a review of DBYD information did not locate any existing service
infrastructure within the bounds of the subject site.

4.14

Ecological Constraints

The current significant species, vegetation and registered trees mapping listed on ACTMapi indicates that the
subject site is in close proximity to areas of ecological significance. Near the subject site is the ecologically
significant vegetation community: Blakely’s Red Gum – Yellow Box Tall Grassy Woodland. The mapping also
identifies Exotic grassland areas to the southeast of the subject site.
Refer to Figure 4-5 for 2019 ACTmapi listed significant species, vegetation communities & registered trees
for Block 8, Section 6, Tharwa.
Figure 4-5

2019 ACTMapi Significant Species, Vegetation Communities & Regulated Trees near the subject site.

Development of this site is unlikely to impact on the above ecological aspects to an unacceptable level.
However, close consultation with the EPSDD Conservator should be undertaken when considering any tree
removals or damaging activities due to the close proximity to EPBC woodland areas.
Further assessment of the ecological value of the subject site with consideration of the proposed development
has been completed in Section 5.4.

4.15

Heritage Constraints

The current heritage mapping listed on ACTMapi indicates that the subject site is not within areas of heritage
significance. From review of the ACT Heritage Database, the subject site was considered by the ACT Heritage
Council in assessing the nomination for the Tharwa Village Precinct against the heritage significance criteria
outlined in s10 of the Heritage Act 2004. At its meeting on 16 November 2017, the ACT Heritage Council
decided that the Tharwa Village Precinct was not eligible for provisional registration. The current status of the
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Tharwa Heritage Village precinct according to the ACT Heritage Register is R1: Rejected from inclusion in the
Provisional Register by the Heritage Council.
In close proximity to the subject site on Clarrie Lane however is the heritage listed Saint Edmund's Anglican
Church within Block 4, Section 6. Tharwa and the Aboriginal Places on Firetrails and Containment Lines in
Tidbinbilla Nature Reserve and Birrigai within Block 10, Section 6, Tharwa. Both are considered unlikely to
impact the development potential of Block 8, Section 6, Tharwa.
Refer to Figure 4-6 for 2019 ACTmapi listed heritage areas near Block 8, Section 6, Tharwa.
Figure 4-6

4.16

Heritage Listed Areas near the subject site (ACTMapi 2019)

Land Custodianship

There is a licence on Block 8. However, the licence is scheduled to be terminated in March 2020 by mutual
agreement with the licence holder. The land custodian for the subject site from March 2020 is EPSDD Parks
and Conservation.
Refer Figure 4-7 below for the current custodianship map for Block 8, Section 6 Tharwa
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Figure 4-7

2019 ACTMapi Custodianship Map for Block 8, Section 6, Tharwa.

B8 S6 Tharwa

4.17

Geotechnical Review

A site inspection of Block 8, Section 6, Tharwa and review of Aerial photography from 2004 to 2019 has not
revealed any previous soil stockpiling/dumping activities within the bounds of the subject site. However, during
a site inspection conducted on the 24/07/17 it was noted that there were several rubbish piles within the subject
site.
The existing shed on site contained numerous items including old vehicles. It is recommended that a desktop
environmental study is undertaken to identify the existing materials on site and to confirm that they pose no
risk of contamination.
Douglas Partners have undertaken a preliminary site assessment for Block 8, Section 6, Tharwa. Details of
the assessment are provided below:
 Existing Geotechnical Reports: None noted in our register
 Geological Mapping: Mapped as being Tharwa adamellite
 Site Observations: Site slopes moderately to the south east, no obvious rock outcropping. Several
 trees. Drainage depression along southern boundary. Several small fill mounds. Existing shed with
extensive storage.
 Likely Constraints: Hard rock excavation conditions, uncontrolled filling, tree root affected soils, soft
 soils and seepages following wet weather in drainage depression. Possible contamination concerns.
 Summary: The site is likely to be constrained by the presence of shallow hard rock, uncontrolled filling,
potential for contamination within the uncontrolled filling and stored items around the shed and the
potential issues associated with the drainage depression. However the site should be geotechnically
feasible for development provided site excavations are minimal with filling and/or subsoil drains likely
to be required to address potential issues near the drainage depression. Tree roots and uncontrolled
filling to be removed in development areas. Contamination assessment recommended.
 Further Assessment: Test pit investigation is recommended to confirm subsurface profiles.

4.18

Trees

Block 8, Section 6, Tharwa does not contain any registered trees listed on the ACT Tree database available
through ACTMAPI.
Upon review of aerial photography of the subject site and a site inspection, several trees were identified within
the subject site which may exceed the 12m threshold for regulation. Consultation with ACT Parks and Territory
Services and the Conservator is advised prior to working close to or proposing to remove any existing trees to
allow for maximising the developable area. However, as shown on the concept site plan within Appendix A,
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a typical dwelling could be constructed without the removal of trees. Refer to Figure 4-8 below for locations of
existing trees within close proximity to the subject site.
Figure 4-8

Existing Trees within Block 8, Section 6, Tharwa

Figure 4-9

Existing Trees within Block 8, Section 6, Tharwa
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5

Specialist Investigations

5.1

Tree Survey and Assessment

Redbox Design Group were engaged by Cardno to undertake a tree assessment of the subject site in August
2019 which identified and classified the trees within the proposed development areas (a copy of the report can
be found in Appendix E).
The assessment consisted of an estimation of tree height, canopy diameter, measured trunk circumference at
approximately one meter above the ground level, identification of the tree species and an assessment of the
tree’s general health. The Tree Assessment Report identified three (3) regulated trees within the subject site
which are of medium quality.
Refer to Figure 5-1 and Figure 5-2 for locations of assessed trees within the subject site and Table 5-1 for
details of all regulated trees within the subject site.
Figure 5-1

Location of Assessed Trees
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Number of Trunks

Canopy Diameter (m)

General Health (E,G,F,P)

Structural Defects / Decay
(Y/N)

Past Damage / Disturbance
(Y/N)
Disease Infestation (Y/N)

Tree Quality (L, P, M, H, E)

Regulated (Y/N) or TCCS tree

1

Eucalyptus
Blakelyi

15

1910

1

10

G

N

N

N

H

Y

2

Eucalyptus
Blakelyi

11

1700

1

10

P

Y

Y

Y

P

Y

Branch removed/major
limbs damaged,
significant dead wood.

3

Eucalyptus
Blakelyi

11

1990

1

10

P

Y

Y

Y

P

Y

Dying

4

Eucalyptus
sp.

16

1790

1

7

P

Y

Y

Y

P

Y

Near Dead

5

Eucalyptus
melliodora

18

2870

1

20

G

N

N

N

H

Y

Cubby house in tree,
some damage

6

Eucalyptus
melliodora

14

offsite

1

20

E

N

N

N

H

Y

offsite

Comments

Trunk Circumference (mm)

Details of Regulated Trees on Block 8, Section 6, Tharwa

Height (m)

Table 5-1

Botanical Name

Trees on Block 8, Section 6, Tharwa

Tree Number

Figure 5-2

Cardno note that all registered and regulated trees within the subject site require protection and retention under
the Tree Protection Act 2005, which should be addressed at the development stage.
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The Tree Assessment Report within Appendix D should be provided to the TCCS Tree Protection
Unit/Conservator, ACT Parks and Territory Services and EPSDD Conservator of Flora and Fauna as part of
the DA documentation to support the development within the subject site. Refer to Section 4.18 and 5.1 for
further information.

5.2

Phase 1 Environmental

Lanterra were engaged by Cardno to undertake a Phase 1 Environmental Assessment (PSI) for the subject
site in August 2019 (a copy of the report can be found in Appendix E). The preliminary site investigation was
completed assess the suitability of Block 8, Section 6 Tharwa for future residential land use from a
contaminated land perspective.
The Scope of Work for the PSI included the following
• Perform a site visit to characterise the property setting, including inspection of the site surface for
obvious and visible signs of potential contamination and / or contaminant sources.
• A visual evaluation of surrounding land uses to identify any neighbouring activities which may have
affected or present a potential risk to the environmental quality of the site.
• An evaluation of aerial photographs to assist in assessing historical land uses and conditions on and
adjacent to the site.
• Review the results of an ACT EPA contaminated sites register and database search to assess whether
there are any known contaminating activities either on the site or on neighbouring properties.
• A review of the environmental setting with regards to geology, topography, hydrology, and
hydrogeology.
• Review of previous reports that may be available.
• Preparation of a PSI report in general accordance with the requirements of ACT EPA endorsed
guidelines.
A review of the PSI for Block 8, Section 6 Tharwa produced by Lanterra, dated 23/09/2019, has revealed the
following:
Three (3) areas of environmental concern were identified:
 AEC 1: The area of the shed contains a disused car and a ride-on lawn mower. Additionally, a licence
for the site was issued in 1979 “for the purpose of garaging and maintenance of vehicles associated
with the business of a haulier.” The use of the site for the storage and maintenance of vehicles
associated with a haulage business was unclear, however should this activity have been conducted
on the site, then it may have resulted in leaks and spills, and introduced contamination onto the
driveway and shed area.


AEC 2: The stockpiles containing collectively approximately 10m3 of rubbish, soil and building debris
are a potential source of contamination. Given that the source of this material is unknown, it may have
originated from a contaminated site.



AEC 3: The gully containing fill and building debris including bricks is an area of environmental
concern. Given that the origin of the fill is unknown, it may have originated from a contaminated site
and therefore be impacted with contaminants of potential concern.

Due to insufficient information to assess the suitability of the site for the land uses permitted under the RZ1:
Suburban zone. Therefore, Lanterra recommend a detailed site investigation is undertaken to assess whether
the contaminants of potential concern are present, and whether there is impact on the site that may
compromise the suitability of the site for uses permitted under the RZ1: Suburban zone.

5.3

Phase 2 Environmental Detailed Site Investigation

The detailed site investigation further assessed the three (3) areas of environmental concern.


AEC 1: Soil samples collected from test pits across the site indicated that concentrations of
contaminants of potential concern were below the adopted National Environment Protection Council
(NEPC) ‘National Environment Protection (Assessment of Site Contamination) Measure 1999’ as
amended in 2013 (ASC NEPM 2013) criteria for standard residential land use (HIL/HSL A). Three (3)
hand auger holes were positioned within the shed. Results of the samples inside the shed indicated
the presence of total recoverable hydrocarbons (TRH) and lead, presumed to be the result of a leak
or spill of leaded petrol. Due to the presence of materials stored in the shed, there is a risk that further
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leaks and spills have occurred and further sampling of soil within the shed is recommended after the
materials in the shed have been removed.


AEC 2: Soil samples were collected from beneath the rubbish material, indicating that concentrations
of contaminants of potential concern were below the adopted criteria. As this material poses an
aesthetic issued for future site use, it is recommended that the rubbish material is removed.



AEC 3: A test pit was excavated through the gully and the soil was sampled. Concentrations of
contaminants of potential concern were below the adopted criteria, however a fragment of bonded
sheet material recovered from the gully was analysed and confirmed to contain chrysotile asbestos.

Based on the results of the investigation, indicators of minor contamination associated were noted with the
presence of waste material in a small gully located at the southeast corner of the site and TRH and lead in the
soil floor of the shed used for storage in the southwest section of the site.
The following recommendations were made in the DSI to further assess and make the site suitable for future
residential use:
 The rubbish material situated across the site and within the gully must be removed. Other than the
fragment of cement sheeting that contained asbestos located in the gully, no other contaminants of
concern were identified within the rubbish. There is a chance that further asbestos containing materials
are present, while the material also poses an aesthetic impact to the site and it should be removed as
waste prior to the site being developed.


5.4

Based on the presence of TRH and lead within the shed, which indicates the possible presence of a
leaded fuel leak, the contents of the shed should be removed and further testing of the underlying soil
completed to assess whether the soil within the shed is suitable for future land use permissible under
RZ1.

EPA Endorsement of the Site

Having removed the existing shed and all associated contaminants in June 2020, the Environment Protection
Authority (the Authority) has reviewed the report titled “Detailed Site Investigation Block 8, Section 6, Tharwa”
dated 23 June 2020 by Lanterra Consulting Pty Ltd. The Authority has assessed the report and supports the
consultant's findings that the site is "suitable for the land uses permitted under the RZ1: Suburban zone" from
a contamination perspective subject to the following conditions:
 A site-specific unexpected finds protocol (UFP) must be prepared by a suitably qualified environmental
consultant and implemented during site development works. The UFP must include, amongst other
things, appropriate procedures for the identification, assessment, management, validation and
disposal of potential contamination at the site and contractor induction procedures into the use of the
UFP. Note: Where remediation and validation is required at the site under the UFP the site validation
report must be forwarded to the EPA for review and endorsement prior to occupancy of the site;
 All soil subject to disposal from the site must be assessed in accordance with the Authority's
Information Sheet 4 - Requirements for the reuse and disposal of contaminated soil in the ACT;
 No soil is to be disposed from site without the Authority's approval.
Refer Appendix B for a copy of the Endorsement letter by the EPA.

5.5

Bushfire Assessment

Australian Bushfire Protection Planners Pty Ltd were engaged by Cardno Pty Ltd on behalf of EPSDD in 2017
to undertake a bushfire assessment to determine the bushfire protection measures required to be applied to
future dwellings erected on Block 2 Section 9, Block 4 Section 7 and Block 6, 7 & 8 Section 6 in the Tharwa
Village.
The study identified that Tharwa is an isolated rural village which was exposed to catastrophic bushfire events
in the 2003 Canberra Bushfires. The purpose of the study was to identify the existing bushfire protection
measures which were in place, including the provision of Asset Protection Zones, access and water supplies
for fire-fighting operations and determine the adequacy of these measures and then provide recommendations
on measures which should be implemented to address the deficiencies in the protection of the Village against
future bushfires.
The study identified that the existing water supply available for bushfire and structural [asset] fire-fighting is
inadequate and that the Strategic Bushfire Management Plans’ reliance on the hazard and risk being mitigated
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through land management practices [grazing] on adjacent leased and Government lands did not address the
level of risk to the Village and its occupants.
The study also identified that best practice bushfire protection measures should be implemented to achieve
improved protection of the Village similar to that provided to the Uriarra Village and recommended an urgent
upgrade of the fire-fighting water supply to the Village and implementation and ongoing maintenance of fire
protection zones and access trails on adjoining land to the extent as recommended in the report.
Advice from TCCS in 2017 identifies that the following water infrastructure works are being investigated:


Works are to address structural fire protection only for Tharwa Village;



Approximately 2 x 180,000L tanks installed toward the Tharwa Bridge open space areas;



Supply to the proposed tanks from bore and pump system;



On demand pumps and the entire system would be continuously primed;



A DN100 main and hydrants are proposed in North Street with the aim to provide maximum 90m hose
line length protection to certain developments;



Current proposal does not intend supply to adjacent development with non-potable water unless
funding permits;



The Val Jeffrey and School non-potable networks are to remain separate to this system [at this stage];



Construction completed by summer of 2018.

5.5.1

Key Finding/Recommendations

A summary of the key outcomes of the bushfire report is provided below.
1. The existing Inner Asset Protection and Outer Asset Protection Zones shall be implemented and
maintained to the standards of the Strategic Bushfire Management Plan for the ACT – Version 3.
2. The minimum bushfire construction standard to each building shall be BAL 29, pursuant to A.S. 3959
– 2009 – ‘Construction of Buildings in Bushfire Prone Areas’. A non-combustible ember mesh shall be
fitted to the roof gutters and valleys.
3. Each dwelling a Static Water Supply Tank having a minimum storage capacity of 10,000 litres with
65mm outlet and 30mx19mmm fire hose reel fed from the tank via a diesel pump housed in a noncombustible enclosure. The tank should be location a minimum of 10m from the building.
4. Access to each block shall be a 4.0 metre wide all-weather driveway capable of carrying a fully laden
fire appliance of 15 tonnes GVM, with sufficient turning area located adjacent to the Static Water
Supply Tank.
The 2017 bushfire assessment report provides the following recommendations on fire-fighting water supplies
to the Village:

5.6



A minimum 180,000 litres of dedicated firefighting water supply is to be provided for the existing
buildings within the village.



Above ground tanks are to be manufactured of concrete or metal and raised tanks are to have the
stand protected. Outlets are to be provided with adequate shielding for the protection of fire-fighters.



All above ground pipes and fittings are to be metal, and associated pumps are to be shielded.

Ecological Value Assessment

An ecological assessment was completed for Block 8, Section 6, Tharwa to determine the potential impacts of
residential development on the block. Previous consultation with the EPSDD Conservator in 2017 determined
that the ecological value was suspected to be low to medium, which has been confirmed using the Green Star
Communities (GSC) Ecological Calculator. Figure 5-3 below identifies the existing areas of tree coverage/thick
vegetation in the 2019 February aerial imagery.
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Figure 5-3

Block 8, Section 6 Aerial Photography 2019 Vegetation coverage

The following points were identified as the ecological constraints and impacts of the proposed development:


There are five large trees present toward the southern part of block and a shed approximately 90m2
south west of block.



Possibly no removal of large trees for building possibly north western side.

Trees are a necessity for this area providing shade benefits, wind protection and habitat for native fauna.
Further, established native vegetation adds to the character of the Tharwa village and should be retained as
far as practicable. To show how ecological benefits can be maintained on this block with the proposed
development, the larger trees to the south of the block have been retained. A large amount of hard surface
totaling 500m² was allocated for the house (250m²), driveways, water tanks and the like. As a result of the
increase in hard surface, 50m2 of native tree planting is then required to retain the current ecological value.
See Table 5-2 below.
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Table 5-2

Ecological Value Calculated for Block 8, Section 6 Tharwa

Ecological Value at Time of Purchase
Land Type
(Select from drop-down box)

Area Description

Hard surface
Remnant native vegetation
Exotic vegetation
Select Land Type
Select Land Type

Relative
Weighting

Ecological Value
Score

Area (m2)

0.00
1.00
0.05
0.00
0.00
Totals

100
487.78
1435.22

2023

0.0
487.8
71.8
0.0
0.0
559.54

Ecological Value Score

0.28

Ecological Value at Time of Practical Completion
Land Type
(Select from drop-down box)

Area Description

Hard surface
Remnant native vegetation
Exotic vegetation
Planted native vegetation
Select Land Type

Check Areas Match:
Increase in Ecological Value:
Points Awarded:

Areas match
0.00
0.01

Benchmark

Points
0.20

Relative
Weighting
0.00
1.00
0.05
0.50
0.00
Totals

Ecological Value
Score

Area (m2)
500
487.78
985.22
50
2023

0.0
487.8
49.3
25.0
0.0
562.04

Ecological Value Score

0.28

1

It is recommended that all trees on site are retained and a native planting area of 50m² be allocated to offset
the ecological impacts of development. An indicative offset planting area for Block 8, Section 6, Tharwa has
been shown on the concept site plan included within Appendix A. The offset planting area is not a statutory
requirement but is recommended as a means of retaining the natural setting of the area, which is identified as
a planning objective in the 2018 Tharwa Village Plan. Consultation with ACT Parks and Territory Services and
the Conservator is advised prior to working close to or proposing to remove any existing trees.
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6

Proposed Site Servicing

6.1

Preliminary Traffic Impact Assessment

The proposed development of a single dwelling will generate additional traffic volume to local roads. As such,
it is prudent to investigate the potential impact to the neighbouring road network. The RTA Guide to Traffic
Generating Developments (October 2002) Section 3.3.1 recommends the following traffic generation rates for
Dwelling houses:
 Daily vehicle trips = 9.0 per dwelling
 Weekday peak hour vehicle trips = 0.85 per dwelling.
There are however additional factors that need to be considered. The above rates are based on surveys
conducted in areas where new residential subdivisions are being built. Public transport accessibility in such
areas is often limited. The Australian Model Code for Residential Development (AMCORD) assumes a daily
vehicle generation rate of 10.0 trips per dwelling, with 10% of that taking place in the commuter peak period.
The traffic generation rate of 10 Vehicles per day is adopted in traffic generation calculations for the subject
site considering the location of the subject site and the limited public transport accessibility.
Table 6-1

Traffic generated due to the Proposed Development (Source: RTA)

Development
Type

Dwelling
Housing

No of Dwellings

Daily Vehicle
Trips / Dwelling

1

10

Weekday peak
hour vehicle
trip
0.85

Total Vehicle
Trips per day

Total Vehicle
Trips per hour

10

1

As discussed in Section 4.2, from correspondence with TCCS data on the existing and future traffic conditions
surrounding the site was unable to be provided by TCCS SCATS data and Strategic Model EMME. This is
because the model has yet to include the Tharwa area. However, TCCS was able to provide traffic counts for
the following mid-blocks within the local road network near the subject site.
Tharwa Drive (between North Street and Tharwa) – Survey Year: 2019
 Survey date:01/08/2019
 Weekday Volume towards Tharwa Bridge (east) = 418 vpd
 Weekday Volume towards North Street = 432 vpd
North Street (between Union Street and Tharwa Drive) – in School Zone – Survey Year: 2018
 Survey date: 28/08/2018
 Weekday Volume towards Union Street = 29vpd
 Weekday Volume towards Tharwa Drive = 49vpd
According to the ACT Hierarchy Map and ACT Estate Development Code (May 2018), Tharwa Drive is a major
collector road with a capacity of 3001 to 6000 vpd, whereas North Street is a minor collector road with a
capacity of 1001 to 3000 vpd.
North Street is expected to take 100% of the traffic from the proposed development, whereas Tharwa Drive is
expected to take more than 50% of the traffic generated by the proposed development.
It is therefore expected that the local road network within the vicinity of the subject site will remain operating
with a high level of service (LoS A) considering the existing traffic volumes of the above roads when compared
with their capacity and the overall insignificant traffic generated by the proposed development. While projected
traffic volumes were not able to be provided for the Tharwa area, it is expected that the proposed development
of a single dwelling housing will have an insignificant impact on projected future traffic volumes.
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6.2

Driveway and Pedestrian Access

Road access to the subject site is currently available via Clarrie Lane. The subject site currently has no existing
driveways or formalised pedestrian access. Currently, pedestrian access to Block 8, Section 6, Tharwa is
available via informal access along the unpaved road verges only. A new TCCS standard Type R sized
driveway should be provided as a minimum to the subject site to suit the final development layout and turning
paths determined for the expected traffic. This is based on the proposed development yield and in accordance
with TCCS Design Standard Drawing DS5-01. The eastern boundary of the subject site may accommodate a
new driveway. Refer to Appendix A for an example concept site layout plan and potential access point.
However, it is noted that providing a concrete driveway would not be in line with the current Tharwa Village
planning principles of retaining the existing rural character of the Tharwa Village area. Following the design
guidelines set out in the 2018 Tharwa Village Plan, the proposed driveway to the subject site is recommended
to be constructed of permeable surfaces, such as gravel, in order to minimise sealed hardstand areas and
minimise stormwater runoff.
However, it is noted that providing a concrete driveway would not be in line with the current Tharwa Village
planning principles of retaining the existing rural character of the Tharwa Village area. Following the design
guidelines set out in the 2018 Tharwa Village Plan, the proposed driveway to the subject site is recommended
to be constructed of permeable surfaces, such as gravel, in order to minimise sealed hardstand areas and
stormwater runoff. Further consultation with TCCS has confirmed that installation of gravel driveways on
Clarrie Lane would be acceptable provided that the following pavement design is used (300mm DGB20/DGS40
pavement – unsealed) and that the following minimum and maximum grades and crossfalls for the driveway
are achieved. These are shown below in Figure 6-1 and Table 6-2.
Figure 6-1

Required Pavement Design for Future Gravel Driveways from Block 8, Section 6, Tharwa to Clarrie Lane.

Table 6-2

Required Pavement Design Criteria for Future Gravel Driveways from Block 8, Section 6, Tharwa to Clarrie Lane

Geometric Design
Minimum Crossfall
Maximum Crossfall
Minimum Grade
Maximum Grade

Selected Criteria
1%
5%
2%
6%

Driveways shall be designed to allow the free flow of stormwater and shall not create trapped low points or
concentrate stormwater flows in a manner that could cause erosion to the driveway pavement or downstream
verge area.
As discussed in Section 6.4.2, the development is also required to comply with the ACT emergency vehicle
access requirements such that water supply allocated for fire-fighting on the subject site can be easily
accessible by fire trucks or water delivery vehicles. Internal hardstand areas within Block 8, Section 6, Tharwa
have been designed to provide sufficient room to turn a fire truck or water delivery truck internally and exit the
block front-facing. It is recommended that detailed design be undertaken in consultation with ACT Fire and
Rescue to ensure all requirements for emergency vehicular access are achieved.
Refer to Drawing 50520009-B8 S6 within Appendix A for details on proposed Hardstand areas.

6.3

Parking

As discussed in Section 3, single dwelling housing is considered as a compliant development within RZ1:
Suburban zoning and should be assessed accordingly under the ACT Parking and Vehicular Access General
Code (PVAGC). Any development undertaken on the subject site will need to comply with the parking and
vehicular access requirements at the time. The parking provision rates for Residential Zones are set out in
Section 3 (PVAGC) and have been adopted as follows:
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Two (2) parking spaces for each dwelling with three or more bedrooms plus one (1) visitor space per
four (4) dwellings

Parking location requirements for the proposed development in a residential zone are provided in Table 6-3.
Prospective developers are encouraged to seek advice from a suitably qualified person to determine the
requirements for provision of off-street parking facilities once the ultimate development is known
Table 6-3

Development Parking Location Requirements

Development Type

Long Stay Parking

Residential use

Short Stay Parking

On-site

Operational
Parking

On-site or within
100m

On-site

Visitor Parking

-

Based on the parking requirements set out above, Table 6-4 details the parking demand of the proposed
development for the developer to consider as part of the conceptual design phase.
Table 6-4

Parking Requirements for the Proposed Development

Development Type
Single Dwelling Housing

Long Stay Parking
2

The provision of 2 parking spaces for the site will require assessment and comparison to possible building
layouts during the future concept design phase to ensure compliance with the requirements of The ACT
Parking and Vehicular Access Code.

6.4

Potable Water

As discussed in Section 4.6, Tharwa is not currently serviced with a potable water supply. All homes within
Tharwa Village use individual systems for water supply. The proposed development of a single dwelling on the
subject site requires the provision of rainwater storage tanks to meet potable water service requirements.
While the following analysis shows a 10,000-litre tank to be the most appropriate size for providing optimal
capacity from rainwater harvest from the proposed 250m2 roof area, Cardno notes that the Tharwa Precinct
Map and Code (refer Appendix D) stipulates very specific rules and criteria for supplying rainwater tanks for
new dwellings within Tharwa. Under Rule 24 of the Tharwa Precinct Map and Code (effective March 2019),
the minimum size of rainwater tanks for providing adequate water supply to new dwellings greater than 150m2
in size is 90,000L. As this is a mandatory requirement within the Code, a 90,000L rainwater tank is to be
installed on the subject site to ensure adequate water supply is provided for the proposed development.
In addition, the proposed development will also need to satisfy requirements for firefighting on the subject site.
Proposed site servicing for rainwater storage tanks and firefighting supply are addressed in the following
sections.
6.4.1
6.4.1.1

Rainwater Storage Tank
Tank Yield

Potable water supply calculations are based on the available guidelines for Rainwater Tanks for Residential
Properties in Canberra prepared by the ACT Planning and Land Authority (ACTPLA) in partnership with
ActewAGL, the Department of Environment, Climate Change, Energy and Water (DECCEW) and ACT Health.
The following table identifies the volume of water that can be collected (yield) from different rainwater tank
sizes in kilolitres per year as a function of roof area. It is noted that the yield of the rainwater tank will be heavily
influenced by the seasonal variabiltiy of rainfall, the volume of the rainwater tank and choices made when
using rainwater. The data below provides probable maximums for the potential rainwater collected in an
average year, actual voulmes will depend on the timing and intensity of rainfall.
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Table 6-5

Water Collected (availability) from rainwater tanks in Canberra (Rainwater Tanks, Guidelines for residential
properties in Canberra, ACT October 2010)

Water Collected (availability) from tank in kilolitres per year
Roof Area: 100m²

Roof Area: 150m²

Roof Area: 200m²

Tank Size (litres)

2 downpipes

3 downpipes

4 downpipes

500

41

48

55

1,000

47

57

65

2,000

52

68

79

5,000

59

82

100

10,000

61

89

110

20,000

61

91

120

30,000

61

92

121

It is recommended that a minimum 10,000 litre tank be considered by prospective developers of the subject
site to make a reasonable contribution to the anticipated water demand. Whist increasing the tank size will
improve capacity, the data reflects that additional storage provides diminishing returns. As explored further
below, a 10,000L tank connected via four downpipes to a 250m² roof area would only be expected to overflow
three times in an average year. A 20,000L tank would not overflow, but it would also not be expected to fill
above 65% in an average year. Refer to Appendix A for the site servicing plan showing the proposed location
of the rainwater tank.
6.4.1.2

Water Usage

For the purposes of bathroom, laundry, kitchen, toilet and garden/outdoor use, the expected annual average
water consumption for the proposed development was determined using the “The single residential waterways
calculator” (available via https://www.planning.act.gov.au). The expected annual consumption of the single
dwelling used for the analysis is estimated to be between 150 to 265kL per year, depending greatly on
individual behaviour and domestic water usage patterns. The typical water useage of a Canberra dwellling
(assuming 2.6 people/dwelling) has been outlined in Table 6-6 below. The average usage shows that garden
and outdoor uses represent 43% of houshold water consuption.

Table 6-6

Average Water consumption in a Canberra Dwelling (Rainwater Tanks, Guidelines for residential properties in
Canberra, ACT October 2010)

Average Water consumption in a Canberra Dwelling
Area of water consumption

Bathroom
Laundry
Kitchen
Toilet
Garden
Other outdoor
TOTAL

%

L/day

Average L/person/day

20%
13%
6%
18%
39%
4%
100%

163
106
49
147
318
33
815

63
41
19
56
122
13
251

Given that there is no potable water connection available for the development, it can be assumed that the
water use patterns for Tharwa residents would differ significantly from the typical Canberra residence. By
implementing highly efficient water reducing fittings, applicances and systems, it is anticipated that the potable
water demand could be reduced by up to 50L/day or roughly 18kL/Year. Further, as discussed in Section 6.5,
on-site sewage treatment facilities will be required for the site. It is anticipated that by reusing treated effluent
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for watering gardens, all garden and outdoor use water will be recycled, reducing the potable water demand.
By increasing water use efficiency and recycling where possible, the aveage dewlling may reduce their water
usage to 415L/Day or roughly 151kL/Year.
The Alternative Technology Association (ATA) has developed a water balance calculator to determine the
annual water use and storage requirements of residential properties. As can be seen in Figure 6-2 below, the
water balance for Block 8, Section 6, Tharwa will require additional water during drier periods. Based on the
average rainfall data for Tharwa, the site will require an additional 45kL per year to meet the demand.
Figure 6-2

Potable Water Balance for the subject site (Source: ATA)

Further water saving initiatives such as grey water reuse systems may reduce the need for additional water
throughout the year, but have other associated costs which need to be considered. Additional roof area would
also increase the resilliance of the system, which is subject to the ultimate developers intent.
It should also be noted that the topography on site does not allow sufficient elevation to provide the required
water pressure for domestic use. Therefore, it is recommended a pump will also be needed to boost pressure
and flow when using tank water for toilets and washing machines.

6.4.2

Fire Fighting Water Supply

As discussed in Sections 4.6 and 5.3, there are currently no water supplies available for the required ACT
fire-fighting requirements for Block 8, Section 6, Tharwa. It is therefore recommended that water storage tanks
be installed with the proposed development to meet the ACT requirements for firefighting.
According to the ACT Strategic Bushfire Managements Plan Version 3 table 12 - standards for utility services
in urban and rural areas: “for rural and rural village developments (or settlements) in Bushfire Prone Areas, a
water supply reserve dedicated to firefighting purposes is to be installed and maintained. In rural areas and
areas not serviced by reticulated water supplies, such as the Tharwa Village, the provision of dedicated static
water supply is required. The amount of water is determined on the basis of lot sizes and density of
development. Table 4.2 from the 2006 NSW Rural Fire Service, Planning for Bushfire Protection should be
used for determining the dedicated static water supply requirements based on lot size and character of
development. According to Table 4.2, rural-residential lots of sizes ranging from 1,000 to 10,000m2 have a
static water requirement of 10,000 litres per lot. With the subject site having an area of 2,023m2, the minimum
dedicated water supply required for the subject site to comply with ACT firefighting requirements is therefore
10,000 litres.
Fire-fighting water retention tanks come in a variety of types and sizes. Water allocated for fire-fighting can be
stored separately in a water tank specifically reserved for fighting fires, or it can be stored together with water
allocated for normal household use in one storage tank as long as certain criteria are met. Water supply needs
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to be stored in a non-combustible tank if above ground, and fitted with an appropriate outlet compatible with
the local fire service’s hoses on the lower portion of the tank about 400mm above ground level.
For these reasons, the use of a 10,000-litre above-ground steel (fireproof) tank is recommended as they
present an inexpensive option which is non-combustible and satisfies the ACT Fire and Rescue Requirements
The concept site plan in Appendix A identifies two 10,000L tanks, however the ultimate configuration will be
at the discretion of the ultimate developer.
Based on the water balance data provided above, it is noted that the additional 10,000L of firefighting storage
may not be adequately serviced by rainwater alone. It may be necessary for the ultimate developer to fill the
firefighting storage in the first instance by importing water form external sources. This is subject to final
calculations on roof area and anticipated water usage.
With the subject site being in a bushfire prone area, petrol or diesel pumps capable of pressurising water to a
minimum power rating of around 3.7 kW (5hp) must also be provided. In addition, the water supply allocated
for fire-fighting needs to be located in a position that is easily accessible for fire-fighters. If it is located on the
fire prone side of the home, additional practical measures should be taken to shield both the fire-fighting crew
and any water pumps needed to deliver water from the tank. Refer to Appendix A for the proposed building
and site servicing plan for the proposed location of the fire-fighting water retention tank.

6.5

Sewerage

As discussed in Section 4.7, a review of DBYD information indicates that there is no ICON Water sewer
network infrastructure in the vicinity of the subject site. No centralised sewage treatment plant or sewage pipe
network exists in Tharwa. All houses in the study area use individual sewage treatment systems. Proposed
servicing for sewerage on Block 8, Section 6, Tharwa must therefore utilise an on-site treatment system for
sewerage. Proposed site servicing for sewerage and grey water supply are addressed in the following sections.
6.5.1

Septic Tank

Proposed servicing for sewerage on the subject site must utilise an on-site sewage disposal system.
Performance requirements and performance criteria for septic tanks, to specify technical means of compliance
are specified in AS/NZS 1546.1: 2008 On-site domestic wastewater treatment units Part 1: Septic tanks. Septic
tanks are typically designed to cater for the number of people for which the dwelling is designed.
Recommended minimum capacities for septic tanks are given in AS/NZS 1546.1: 2008 and are summarised
below in Table 6-7.
Table 6-7

Minimum Septic Tank Operation Capacities in Litres (AS/NZS 1546.1: 2008 Table C1)

Type of Wastewater

Persons
1 to 5

Bedrooms
6 to 10

1 to 3

4 to 6

All Waste

3000

4500

3000

4500

Greywater only

1800

2700

1800

2700

Blackwater only

1500

2500

1500

2500

Based on the above information, it is recommended that the septic tank for a single residential dwelling on the
subject site have a minimum capacity of 3,000L.
Onsite domestic wastewater management systems are governed by AS1547:2012 On-site domestic
wastewater management. The standard requires the site to be assessed in accordance with the procedures
and the relevant regulatory requirements. The general procedure for assessing the suitability of a site, and/or
design of a system includes:
1. Desktop study including - site plans, setback requirements, soil maps, bore logs, depth to groundwater,
depth to limiting horizons, nearby wells, groundwater direction, and environmental factors;
2. Site & Soil Check comprising a site inspection for topographic conditions and soil types;
3. Site and Soil Assessment comprising the advancement of soil observation bores and if necessary
infiltration testing, erosion testing and nutrient testing.
This process is referred to as a Soil and Soil Evaluation by the standard. The site and Soil Evaluation can be
undertaken for individual lots, or for a number of lots as part of a rezoning, subdivision or planning application.
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However, these assessments must be informed by the ultimate development size and layout, hence have not
been undertaken as part of this investigation.
In the ACT, to establish an onsite system, an application for approval must be submitted to the ACT
Government Health. This application is to include the plan of the system, a Site and Soil Evaluation (or
geotechnical report containing the information required by a SSE) and a System accreditation report.
Numerous environmentally friendly, cost-effective domestic septic systems are available which could provide
a packaged sewerage solution for the subject site. With no water supply to the subject site and limited water
security, it is recommended that the septic system could be used for outdoor/garden purposes to reduce the
demand on the potable water supply.
6.5.2

Greywater System

As discussed in Section 6.4.1.2, the reuse of greywater is to be utilised for gardens and outdoor uses to
reduce the potable water demand of the proposed single dwelling. Characteristics of greywater vary and are
dependent upon the number of occupants, their ages, lifestyle, health status and water use patterns.
There are three main ways of reusing greywater. These include the following:
 Greywater diversion, which diverts greywater generated to the garden or lawn for use in sub-surface
irrigation;
 Greywater treatment, which treats greywater for other reuse, such as toilet flushing, washing machine
and surface irrigation; and,
 Manual bucketing, which involves the reuse of relatively small quantities of greywater for irrigation.
The typical water useage of a Canberra dwellling (assuming 2.6 people/dwelling) have been outlined in
Section 6.4.1.2. Grey water supply calculations for Block 8, Section 6, Tharwa are based on the available
average kitchen, bathroom and laundry water consumption values identified in Table 6-6 for a typical Canberra
dwelling. It is anticipated that all 318L/day of garden and outdoor water use can be recycled from laundry,
bathroom and kitchen wastewater sources without the need for being treated. It is noted that additional water
savings can be obtained throughout the year with treated greywater systems. However, these have other
associated costs which need to be considered and are subject to subject to the ultimate developer’s intent.

6.6

Stormwater Drainage

The proposed 3-bedroom housing development has been assessed in accordance with the TCCS Design
Standards for Stormwater. The development site has been designated as to the requirements of Urban
Neighbourhood development areas and assessed for the 5-year ARI in accordance with Table 1.2 - Minor
System Design ARI within TCCS Standards. The design stormwater flow (Q) for the sub-catchments of the
surface water drainage system for the subject site was calculated according to AS/NZS 3500.3:2018 Clause
5.4.8 (d) as shown in the following sections below.
6.6.1

Stormwater Calculations for existing site

The following assumptions were made to determine the existing/natural stormwater runoff on the subject site.
 Catchment Area = 2023m2.
 Time for Concentration =102 min
 Pervious Area Run-off Coefficient C = 0.4
Design Stormwater flow, Q = ∑
6.6.2

𝐶𝐴𝐼
3600

= (2023 *102 *0.4) / 3600 = 22.9 L/s

Stormwater Calculations for site with proposed development

The following assumptions were made to determine the requirements for the design stormwater flow required
to service the subject site with the proposed development.
 Block Area =2,023m2
 Roof Area = 250m2
 Catchment Area for Stormwater runoff = 1773m2.
 Proposed (non-concrete) Driveway Area = 200m2
 Time for Concentration =102 min
 Driveway Area Run-off Coefficient C = 0.8
 Pervious Area Run-off Coefficient C = 0.4
 Runoff Coefficient C = [(1573 *0.4) + (200*0.8)] /1773 = 0.45
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Design Stormwater flow, Q = ∑

𝐶𝐴𝐼
3600

= (1773m2 *102 *0.45)/3600 = 22.6 L/s

As shown in the above calculations, the design stormwater flow, assuming a 250m2 roof collecting rainfall for
water supply, is expected to be less than the existing/natural stormwater runoff on the subject site. Therefore,
no additional stormwater infrastructure will be required to service to the proposed development on the subject
site in accordance with TCCS design Standards.
6.6.3

Stormwater Calculations for the upstream natural catchment and existing overland flow
path within Block 8, Section 6, Tharwa.

Cardno have analysed the receiving catchment for the existing overland flow path draining through Block 8,
Section 6, Tharwa. Key details of the upstream catchment and existing flow path are shown below.














Upstream Catchment area = 4.5 Ha
Catchment Grade = 16%
Channel Base = 0.6m
Batter Slope = 1:4
Manning’s n = 0.03
Rainfall Intensity i (1:5 year) = 102mm/hr
Rainfall Intensity i (1:100 year) = 192mm/hr
Design Flow Q (1:5 year) = 0.49m3/sec
Design Flow Q (1:100 year) = 0.94m3/sec
Flow depth d (1:5 year) = 150mm
Flow depth d (1:100 year) =200mm
Flow width w (1:5 year) =1.8m
Flow width w (1:100 year) =2.2m

Figure 6-3

Existing natural channel within Block 8, Section 6, Tharwa during a 1:5 and 1:100 AEP Flood event.

As shown above, the overland flows generated in the 1:5 and 1:100year AEP rainfall events can be conveyed
by the existing natural channel. The existing natural channel will require provision of a 2.5m wide stormwater
easement to protect the site from upstream overland flows. This will mitigate the need to construct additional
stormwater assets.
Cardno notes that the subject site will receive overland sheet flow from the upstream natural catchment
(approx. 5Ha). These flows are natural and are to be expected in high rain fall events. The redirection of any
overland flows within the block (for example around proposed buildings) should be designed so as to avoid
concentrating flows. Particular care should be taken to avoid the redirection of natural flows onto neighbouring
properties.

6.7

Electrical and Streetlighting

The subject site is not shown as being connected to an electrical service. An existing low voltage cable is
located east of the subject site within the eastern verge of Clarrie Lane. Evoenergy has advised that service
to the subject site can be provided from the existing overhead LV network or by providing an underground
network from Block 3, Section 6, Tharwa. The network capacity will be reviewed and confirmed by relevant
project engineer under an application for electricity network connection or alteration. Network upgrade works
can also be considered at that time. Refer to Appendix B for correspondence with Evoenergy.
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6.8

Telecommunications

The subject site is within an NBN area. Telstra has advised that the subject site can be serviced with
telecommunications infrastructure. Telstra has advised that there is sufficient network capacity within the verge
of Clarrie Lane and would be able to provide a high-speed data service connection via fibre if required. It is
advisable for the proposed development to obtain telecommunications service from the existing Telstra
infrastructure within the eastern verge of Clarrie Lane. Further investigation with Telstra’s Network Integrity
group would be required for any required plant relocations. Refer to Appendix B for correspondence with
Telstra.

6.9

Gas

The subject site is not currently serviced by a gas tie. A review of the DBYD information indicated that there is
no reticulated gas network infrastructure in the vicinity of the subject site. The closest gas network lines are
located in Banks, which is approximately 8km away. Discussions with Zinfra and Jemena indicate there is no
intention of servicing Tharwa with a gas network in the near future (within the next 5 years). With no gas supply
to the subject site, a bottled gas system is recommended for prospective developers to consider should gas
be required on the subject site.
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Opinion of Costs

7

The following works have been determined as a minimum to adequately service the subject site to the
proposed development scenario presented within this report. The proposed works are indicative only and are
subject to change during additional investigations and detailed design.
Associated opinions of cost for each proposed item includes construction costs, site establishment and 20%
sundries, 12.5% design and documentation costs, a 30% contingency and GST of 10%.
Further investigations of other site constraints and prolonged detailed design development may further
increase the costs associated with the development of the site.
Table 7-1

Opinion of Costs for ACT Government Funded Off-Site Works

Probable Cost (Inc all
contingencies)

Item
1.

Electrical
*see Note 1
2. Verge Works
Provision of a new Type R Driveway
Total (Including 10% GST, Design and Documentation, Site
Establishment and Sundries)

$

TBC

$

12,000.00

$

12,000.00

Notes
1. Electrical upgrade works to be reviewed and confirmed by a project engineer under an application
for electrical connection or alternation.
Table 7-2

Opinion of Costs for Developer Funded On-site Works

Probable Cost (Inc all
contingencies)

Item
Preliminary Works
$
Sewer
Provision of a new residential eco-friendly septic tank
Internal Access Roads
Parking and internal access roads are to be designed and
constructed by the developer based on the final
development
Utilities Services by Relevant Authorities
Provision of an Electrical Service Connection by Evoenergy
Provision of Telstra Service Connection
Provision of 10,000L water tank for firefighting
Provision of 90,000L water tank for potable water
Landscaping
Removal of Vegetation
Pruning and deadwooding of trees

$

TBC
15,000.00

$

TBC

$
$
$
$

TBC
TBC
5,000.00
15,000.00

$

TBC

$

TBC

$

TBC

$

TBC

Minor Works

Total (Including 10% GST, Design and Documentation, Site
Establishment and Sundries & Contingency)
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8

Risk Assessment and Recommendations

8.1

Risk Assessment

A table of constraints was prepared for Block 8, Section 6, Tharwa based on the site services and constraints
identified in the Sections 4, 5 and 6 of this report. The following is therefore a Preliminary Risk Assessment
of key constraints for the development of the subject site.
Table 8-1

Risk Matrix

Consequence

Insignificant

Minor

Moderate

Major

Severe

Remote

Insignificant

Insignificant

Low

Low

Medium

Unlikely

Insignificant

Low

Low

Medium

Medium

Possible

Low

Low

Medium

Medium

High

Likely

Low

Medium

Medium

High

High

Almost Certain

Medium

Medium

High

High

Extreme

Likelihood

Table 8-2

Qualitative Measures of Likelihood or Frequency

Scale

Criteria to be used to establish rating

Almost Certain

Will occur. Circumstances or situations are likely to arise often throughout the
planning / project period in which provide the opportunity for crystallisation of risk.
Expect frequent, regular occurrences.

Likely

Likely to occur more than once in the planning period but not an ‘everyday’
occurrence. Preconditions will arise at times throughout the period.

Possible

Likely to occur at least once but not expected to occur much more than this in the
planning period.

Unlikely

Not likely to occur in the planning period. A small, but remote chance of occurrence
due to circumstances/situations that could arise.

Remote

Would only occur in highly exceptional circumstances that are unlikely to exist in any
planning period. Extremely remote chance of occurrence in planning period. ‘Once
in a lifetime’ event.

Table 8-3

Impact
Severe

Major

Moderate

Qualitative Measures of Impact – Consequence Severity

Consequence Criteria
Near impossible to develop subject site and expected development viability is very
low. Eg: Significant PTWL Habitat, Major floodway within site etc. Requires
comprehensive development viability analysis and specialist input.
Very difficult to develop subject site and expected development viability is low, will
involve significant investigations, very expensive major service relocations, many
registered trees of excellent health etc. Requires development viability analysis and
specialist input as required.
Challenging to develop subject site, expected development viability is adequate, will
involve further investigations, costly service relocations, many registered trees of
excellent health etc. Specialist input as required

Minor

Relatively simple challenges to develop site, expected development viability is good.
Minor upgrades to existing services are required to develop site,

Insignificant

No challenges or risk to program in developing site.
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Table 8-4

Degree of Risk

Risk Rating

Definition of Risk Rating

Insignificant

Certain development prospect, no foreseeable challenges.

Low

Site is developable with only minor works or investigations required. It is advised to
progress to continue the development process.

Medium

Site is developable with significant works or investigations required. It is advised to
progress to continue the development process.

High

Site is developable with major works or investigations required. No further
investigation recommended without comprehensive cost benefit analysis being
undertaken.

Extreme

Site is undevelopable or unviable.

Table 8-5

Risk
No

1

2

3

Risk Assessment

Constraint

Risk Description

Risk Rating

Bushfire

The current bushfire mapping listed on ACTMapi
demonstrates that the subject site is within a bushfire prone
area and a Strategic Firefighting Advantage Zone. This
development is located inside the area declared by the ESA
to be subject to the threat of Bushfire. Adequate Bushfire
Protection is essential for the life safety of future occupants
of this type of development given its location. Proposed
developments within the subject site may be impacted by
bushfire without implementation of mitigation measures.
Bushfire risk is currently being managed for the subject site
through maintenance of inner and outer asset protection
zones in Tharwa. A Bushfire Assessment Report completed
by Australian Bushfire Protection Planners Pty Ltd in 2017
identified that the existing water supply available for
bushfire and structural (asset) fire-fighting is currently
inadequate. The Strategic Bushfire Management Plans'
reliance on the hazard and risk being mitigated through
land management practices [grazing] on adjacent leased
and Government lands does not currently address the level
of risk to Tharwa Village and its occupants.

High

Driveway

The subject site currently has no existing driveways or
formalised pedestrian access. Depending on the function,
layout and orientation of the proposed development, a new
driveway will be required for the proposed development,
incurring additional costs. The eastern boundary of the
subject site may accommodate a new driveway to Clarrie
Lane.

Medium

Electrical

The subject site is not shown as being connected to an
electrical service. An existing low voltage cable is located
east of the subject site within the eastern verge of Clarrie
Lane. Evoenergy has advised that service to the subject site
can be provided from the existing overhead LV network
within the eastern verge of Clarrie Lane. A new electrical
connection may be provided with additional costs and
coordination with Evoenergy. The capacity of the existing
electrical network may not be sufficient for the demand from
the proposed development, and needs to be verified once
the final development is known.

Medium
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Risk
No

4

5

6

7

Constraint

Risk Description

Risk Rating

Proposed
Development

The SIR is produced based on the client advice and
reasonable assumptions on the proposed development of a
250m2 3-bedroom single dwelling on the subject site.
Variation of the proposed development can affect the
relevance and accuracy of information and any
recommendations provided.

Medium

Potable Water

A review of DBYD information and recent correspondence
with ICON Water indicates that Tharwa is not currently
serviced with a potable water supply. All homes within
Tharwa Village use individual systems for water supply. The
proposed development of a single dwelling on the subject
site requires the provision of rainwater storage tanks to
meet potable water service requirements. In addition, the
proposed development will also need to satisfy
requirements for firefighting on the subject site. The
provision of alternative water supply for both rainwater
storage and fire-fighting water retention will incur additional
costs.

Medium

Stormwater Overland
Flows

The subject site’s combined area is approximately 2,023m2
and the average fall is 9.9% to the east. Overland flow from
the subject site is assumed to be contained and collected
by large culvert/swales (600 to 750mm in diameter) along
Nass Road before discharge into the Murrumbidgee River.
The subject site is not protected from overland flows from
upstream catchments and risk of the site to flooding exists.

Medium

Flood

The 2018 Tharwa Village plan indicates that the subject site
is above the 1:100 year Murrumbidgee River flood level.
The site may still be susceptible to localised flooding from
the large upstream catchment.

Medium

Potentially contaminating activities may have been
undertaken at the site in the past and therefore pose a risk
of contaminated soil being present on site. Three AEC were
assessed on the subject site from the Lanterra DSI.

8

Environmental
/Contaminatio
n

AEC 1: The area of the shed contains a disused car and a
ride-on lawn mower. Additionally, a licence for the site was
issued in 1979 “for the purpose of garaging and maintenance
of vehicles associated with the business of a haulier.” The
use of the site for the storage and maintenance of vehicles
associated with a haulage business was unclear, however
should this activity have been conducted on the site, then it
may have resulted in leaks and spills, and introduced
contamination onto the driveway and shed area. Soil
samples collected from test pits across the site indicated that
concentrations of contaminants of potential concern were
below the adopted National Environment Protection Council
(NEPC) ‘National Environment Protection (Assessment of
Site Contamination) Measure 1999’ as amended in 2013
(ASC NEPM 2013) criteria for standard residential land use
(HIL/HSL A). Three (3) hand auger holes were positioned
within the shed. Results of the samples inside the shed
indicated the presence of total recoverable hydrocarbons
(TRH) and lead, presumed to be the result of a leak or spill
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Risk
No

Constraint

Risk Description

Risk Rating

of leaded petrol. Due to the presence of materials stored in
the shed, there is a risk that further leaks and spills have
occurred and further sampling of soil within the shed is
recommended after the materials in the shed have been
removed.
AEC 2: The stockpiles containing collectively around 10m3
of rubbish, soil and building debris are a potential source of
contamination. Given that the source of this material is
unknown, it may have originated from a contaminated site.
Soil samples were collected from beneath the rubbish
material, indicating that concentrations of contaminants of
potential concern were below the adopted criteria. No other
contaminants of concern were identified within the rubbish.
There is a chance that further asbestos containing materials
are present, while the material also poses an aesthetic
impact to the site and it should be removed as waste prior to
the site being developed. As this material poses an aesthetic
issued for future site use, it is recommended that the rubbish
material is removed.
AEC 3: The gully containing fill and building debris including
bricks is an area of environmental concern. Given that the
origin of the fill is unknown, it may have originated from a
contaminated site and therefore be impacted with
contaminants of potential concern. A test pit was excavated
through the gully and the soil was sampled. Concentrations
of contaminants of potential concern were below the adopted
criteria, however a fragment of bonded sheet material
recovered from the gully was analysed and confirmed to
contain chrysotile asbestos.

9

10

Telecommunic
ations

Geotechnical

Based on the results of the investigation, indicators of minor
contamination associated were noted with the presence of
waste material in a small gully located at the southeast
corner of the site and TRH and lead in the soil floor of the
shed used for storage in the southwest section of the site.
The subject site is not shown to be connected to a Telstra
Service. Telstra has advised that the subject site can be
serviced with existing telecommunications infrastructure. A
data service, if required, can be provided via adjacent
infrastructure within the eastern verge of Clarrie Lane, which
will incur additional costs for the proposed development.
A site inspection of the subject site and review of Aerial
photography from 2010 to 2019 has not revealed any
previous soil stockpiling / dumping activities within the
bounds of the subject site. The site is likely to be
constrained by the presence of shallow hard rock. The site
should be geotechnically feasible for development provided
site excavations are minimal. Tree roots to be removed in
development areas.
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Risk
No

Constraint

11

Trees

12

Sewerage

13

14

15

Ecological

Parking

Traffic
Conditions

Risk Description
The subject site has six (6) regulated trees which are of
varying quality. These tree will require protection and
retention under the Tree Protection Act 2005, which should
be addressed at the development stage. Removal of or
undertaking construction activities around these trees may
be subject to ACT Parks and Territory Services, ACT
Heritage Council and the EPSDD Conservator of Flora and
Fauna’s approvals, which may cause delays.
A review of DBYD information indicates that there is no
ICON Water sewer network infrastructure in the vicinity of
the subject site. No centralised sewage treatment plant or
sewage pipe network exists in Tharwa. All houses in the
study area use individual sewage treatment systems.
Proposed servicing for sewerage on the subject site must
therefore utilise an on-site sewerage disposal/treatment
system. On-site sewerage disposal/treatment systems will
incur additional costs.
The current significant species, vegetation and registered
trees mapping listed on ACTMapi indicates that the subject
site is within areas of ecological significance. On the subject
site is the ecologically significant vegetation community:
Blakely’s Red Gum – Yellow Box Tall Grassy Woodland.
The mapping also identifies Exotic grassland areas to the
southeast of the subject site. The following points were
identified as the ecological constraints and impacts of the
proposed development:
 Five large trees are on the subject site within the southern
section of the block and a shed approximately 90m2
south west of block.
 Possibly no removal of large trees for building possibly
north western side.

Risk Rating

Low

Low

Low

The subject site currently has no existing carparks
available. The provision of 2 parking spaces for the
proposed development will require assessment and
comparison to possible building layouts during the future
concept design phase to ensure compliance with the
requirements of The ACT Parking and Vehicular Access
Code, which will incur additional costs.

Insignificant

The proposed development of a single dwelling housing will
generate additional traffic volume to local roads. However, it
is expected that the local road network within the vicinity of
the subject site will remain operating with a high level of
service (LoS A) considering the existing traffic volumes of
the above roads when compared with their capacity and the
traffic generated by the proposed development. While
projected traffic volumes were not able to be provided for
the Tharwa area, it is expected that the proposed
development of a single dwelling will have an insignificant
impact on projected future traffic volumes.

Insignificant
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Risk
No

Constraint

16

Stormwater Infrastructure

17

Heritage

18

Gas

19

Streetlighting

20

Easement and
Setbacks

Risk Description
Currently the subject site is not serviced by a stormwater
tie. Existing stormwater infrastructure within Tharwa
consists of roadside swales and small culverts, typically
300mm to 375mm in diameter, that convey runoff under
minor roads and driveways. Several larger culverts, in the
order of 600mm to 750mm in diameter also convey flows
from larger upstream catchments under the main road
(Tidbinbilla Road, Tharwa Drive, Johnson Street and Naas
Road). All stormwater flows drain east and discharges into
the Murrumbidgee River.
The current heritage mapping listed on ACTMapi indicates
that the subject site is not within areas of heritage
significance. From review of the ACT Heritage Database,
the subject site was considered by the ACT Heritage
Council in 2017 in assessing the nomination for the Tharwa
Village Precinct (the Precinct) against the heritage
significance criteria outlined in s10 of the Heritage Act
2004. At its meeting of 16 November 2017, the ACT
Heritage Council decided that the Tharwa Village Precinct
was not eligible for provisional registration. The current
status of the Tharwa Heritage Village precinct according to
the ACT Heritage Register is R1: Rejected from inclusion in
the Provisional Register by the Heritage Council.
The subject site is not shown as being connected to gas
service. There is no reticulated gas network infrastructure in
the vicinity of the subject site and the closest gas network
lines are located in Banks, which is approximately 8km
away.
Existing street light infrastructure is located within the
eastern verge of Clarrie Lane immediately adjacent the
subject site. Overhead streetlighting cables also run along
the verges of Naas Road, adjacent the eastern and
southern boundaries of Block 5, Section 6 Tharwa. Existing
streetlights can be retained in their existing location without
the need to be relocated.
Review of the ACTMapi database indicates that no existing
easements are located within the subject site. Additionally,
a review of DBYD information did not locate any existing
service infrastructure within the bounds of the subject site.
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8.2

Recommendations

The proposed development of a 3-bedroom single dwelling as described in Section 3 has been assessed for
its viability and feasibility based on opportunity and constraints from a civil engineering perspective. It was
found the proposed development can be unencumbered and serviced through appropriate engineering design.
A summary of the recommendations and necessary actions required for the proposed development are listed
below.
Table 8-6

Table of Recommendations

Consideration

Recommendation
 The minimum dedicated water supply required for the subject site to comply
with ACT firefighting requirements is 10,000 litres. The use of a 10,000 litre
above-ground steel (fireproof) tank is recommended to be provided on the
subject site as they present an inexpensive option which satisfies the ACT Fire
and Rescue requirements.

Bushfire

 Emergency Services require that the lessee/developer prepares a bushfire
report to help mitigate and manage the risk posed by bushfires for Block 8,
Section 6, Tharwa. The bushfire report must be assessed by an FPA Australian
accredited bushfire consultant. Refer to Sections 4.5 and 5.3 for further
information and Appendix B for correspondence with ACT Fire and Rescue and
ACT Rural fire service on the conditions and requirements for bushfire
protection.
 Access to the subject site for firefighting shall be gained via a 4.0-metre-wide
all-weather driveway capable of carrying a fully laden fire appliance of 15
tonnes GVM, with sufficient turning area located adjacent to the static water
supply tank.
 A new TCCS standard Type R sized driveway should be provided as a
minimum to the subject site to suit the final development layout and turning
paths determined for the expected traffic. This is based on the proposed
development yield and in accordance with TCCS Design Standard Drawing
DS5-01. The eastern boundary of the subject site may accommodate a new
driveway. Refer to Appendix A for an example concept site layout plan and
potential access point.

Driveway

 Providing a concrete driveway would not be in line with the current Tharwa
Village planning principles of retaining the existing rural character of the Tharwa
Village area. Following the design guidelines set out in the 2018 Tharwa Village
Plan, the proposed driveway to subject site is recommended to be constructed
of permeable surfaces, such as gravel, in order to minimise sealed hardstand
areas and minimise stormwater runoff. Further consultation with TCCS however
has confirmed that installation of gravel driveways on Clarrie Lane would be
acceptable on certain conditions being satisfied. These are specified in Section
6.2.
 Access for fire-fighting operations should be provided as detailed in Sections
4.3, 6.2 and 6.4.2. Internal vehicular access should be designed in accordance
with the ACT Parking and Vehicular Access General Code (PVAGC) and the
National Construction Code (NCC, 2016).
 Further consultation with TCCS is recommended to confirm approval of the
use of driveways once the final development is known.

Environmental/
Contamination

Having removed the existing shed and all associated contaminants in June 2020,
the Environment Protection Authority (the Authority) has reviewed the report titled
“Detailed Site Investigation Block 8, Section 6, Tharwa” dated 23 June 2020 by
Lanterra Consulting Pty Ltd. The Authority has assessed the report and supports
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Consideration

Recommendation
the consultant's findings that the site is "suitable for the land uses permitted under
the RZ1: Suburban zone" from a contamination perspective subject to the following
conditions:
 A site-specific unexpected finds protocol (UFP) must be prepared by a
suitably qualified environmental consultant and implemented during site
development works. The UFP must include, amongst other things,
appropriate procedures for the identification, assessment, management,
validation and disposal of potential contamination at the site and contractor
induction procedures into the use of the UFP. Note: Where remediation
and validation is required at the site under the UFP the site validation
report must be forwarded to the EPA for review and endorsement prior to
occupancy of the site;
 All soil subject to disposal from the site must be assessed in accordance
with the Authority's Information Sheet 4 - Requirements for the reuse and
disposal of contaminated soil in the ACT;
 No soil is to be disposed from site without the Authority's approval.
Refer to Section 5.2 for further information, Appendix D for the report completed
by Lanterra Consulting and Appendix B for a copy of the Endorsement letter by
the EPA.
 Confirm existing electrical infrastructure's alignment and size.

Electrical

Proposed
Development

 Service to the subject site can be provided from the existing overhead LV
network or by providing an underground network from Block 3, Section 6,
Tharwa. The network capacity and potential upgrade works will be reviewed
and confirmed relevant project engineer under an application for electricity
network connection or alteration. Network upgrade works can also be
considered at that time. Refer to Sections 4.10 and 6.7 for details.
 Once the proposed development yield and layout is finalised, a detailed review
this report and its outcomes is to be undertaken to ensure relevance to the
final proposed development.
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Consideration

Recommendation

 While the analysis in Section 6.4.1 shows a 10,000-litre tank to be the most
appropriate size for providing optimal capacity from the proposed 250m2 roof
area, Cardno notes that under Rule 24 of the Tharwa Precinct Map and Code
(effective March 2019), the minimum size of rainwater tanks for providing
adequate water supply to new dwellings greater than 150m2 in size is 90,000L.
As this is a mandatory requirement within the Code, A 90,000L rainwater tank
is to be installed on the subject site to ensure adequate water supply is
provided for the proposed development.
 To satisfy requirements for firefighting, it is recommended that One (1) 10,000
Litre tank be installed.

Potable Water

 Based on the average rainfall data for Tharwa and a water balance
assessment completed for the proposed development (refer Section 6.4.1),
the single dwelling will also need an additional 45kL per year to be acquired to
meet the demand during the drier periods of the year. Augmenting rainwater in
tanks with water from other sources such as bores, dams, rivers and creeks or
with carted water may be an additional cost and is subject to the ultimate
developer’s intent.
 It should be noted that the topography on site does not allow sufficient
elevation to provide the required water pressure for domestic use. Therefore, it
is recommended a pump will also be needed to boost pressure and flow when
using tank water for toilets and washing machines. For the fire-fighting
retention tank, a petrol or diesel pump with a minimum power rating of 3.7 kW
(5hp) must also be provided.
 It is recommended that further water saving initiatives such as grey water
reuse systems be considered by prospective developers to reduce the need
for additional water throughout the year. The recycling of greywater (kitchen,
bathroom, laundry) for garden and outdoor use has the potential to reduce the
potable water demand by up to 43%. Wastewater reuse/recycling systems
have other associated costs however which need to be considered by
prospective developers. Additional roof area would also increase the resilience
of the system. This however is subject to the ultimate developer’s intent. Refer
to Section 6.4.1 and 6.5.2 for further information.

Stormwater –
Overland Flows

Flood

 The upstream overland flows generated in the 1:5 and 1:100year AEP rainfall
events can be conveyed by the existing natural channel within Block 8. The
existing natural channel will require provision of a 2.5m wide stormwater
easement to protect the site from upstream overland flows. This will mitigate
the need to construct additional stormwater assets.
 The redirection of any overland flows within the block (for example around
proposed buildings) should be designed so as to avoid concentrating flows.
Particular care should be taken to avoid the redirection of natural flows onto
neighbouring properties.
 For overland stormwater flows within the block, Development (based on the
proposed development) will have a net negative impact on stormwater flows in
the catchment due to increased stormwater harvesting. Therefore, no
additional stormwater infrastructure will be required to service to the proposed
development on the subject site in accordance with TCCS design Standards.
 Localised overland flows may cause isolated impacts but the subject site is not
impacted by the 1:100-year riverine flood event. No further protection is
required from riverine flooding.
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Consideration

Recommendation

 Confirm existing telecommunication infrastructure’s alignment and size. It is
advisable for the proposed development to obtain a telecommunications
Telecommunications
service connection from the existing Telstra infrastructure within the eastern
verge of Clarrie Lane. A new development application will need to be lodged
with Telstra to request a service connection to the subject site.
 Site classification will be required for the structural design of the proposed
dwelling.
Geotechnical
 Test pit investigation is recommended to confirm subsurface profiles once the
final development layout has been confirmed.
 Provide the Tree Assessment Report to TCCS Tree Protection
Unit/Conservator, ACT Parks and Territory Services and EPSDD Conservator
of Flora and Fauna as part of the DA documentation to support the
development within the subject site. Refer to Section 4.18 and 5.1 for further
Trees
information.
 All Six (6) regulated trees within the subject site require protection and
retention under the Tree Protection Act 2005, which should be addressed at
the development stage.
 Numerous environmentally friendly, cost-effective domestic septic systems are
available which could provide a packaged sewerage solution for the subject
site. Based on the site servicing sewerage demand, it is recommended that a
septic tank with a minimum capacity of 3,000 litres be installed at the
developer’s expense. With no water supply to the subject site and limited
Sewerage
water security, it is recommended that the septic system could be used for
outdoor/garden purposes to reduce the demand on the potable water supply.
Further water savings could be achieved by installing a grey water reuse
system, water tolerant gardens and low water use fittings and fixtures. Refer to
Sections 4.7 and 6.5.1 for further information.
 Development of this site is unlikely to impact on the above ecological aspects
to an unacceptable level. However, Close consultation with ACT Parks and
Territory Services and the Conservator should be undertaken when
considering any tree removals or damaging activities due to the close
proximity to EPBC woodland areas.
Ecological

Parking

 From a site-specific ecological study completed on the subject site (refer
Section 5.4), it is suggested that ecological benefits can be maintained on the
subject site by retaining the large mature trees on-site and off-setting any
removal of trees and native vegetation with the planting of approximately
200m² of native vegetation in a planting offset.

 The provision of 2 parking spaces on the subject site will require assessment
and comparison to possible building layouts during future concept design to
ensure compliance with the requirements of the ACT Parking and Vehicular
Access Code (PVAGC).
 Further parking demand assessment of the subject site is recommended to
ensure parking capacity is sufficient for the final development.

Traffic Conditions

Stormwater Infrastructure

 No further investigation is recommended.
 As shown from the engineering calculations in Section 6.6, the design
stormwater flow, assuming a 250m2 roof collecting rainfall for water supply, is
expected to be less than the existing/natural stormwater runoff on the subject
site. Therefore, no additional stormwater infrastructure will be required to
service to the proposed development on the subject site in accordance with
TCCS design Standards.
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Consideration

Heritage

Recommendation
 No actions are required for Heritage.

Gas

 It is recommended that a bottled gas system be considered as an option for
prospective developers to consider should gas be required on the subject site

Streetlighting

 Existing street light infrastructure is located within the eastern verge of Clarrie
Lane immediately adjacent the subject site. Overhead streetlighting cables
also run along the verges of Naas Road, adjacent the eastern and southern
boundaries of Block 5, Section 6 Tharwa. Existing streetlights can be retained
in their existing location without the need to be relocated.
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