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This report has been prepared in accordance with the terms and conditions of appointment. Cundall 

Johnston & Partners Pty Ltd trading as Cundall (ABN 16 104 924 370) cannot accept any responsibility 

for any use of or reliance on the contents of this report by any third party. 

The success and realisation of the proposed initiatives will be dependent upon the commitment of the 

design team, the development of the initiatives through the life of the design and also the implementation 

into the operation of the building. Without this undertaking the proposed targets may not be achieved. 
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1 Introduction 

This BASIX report assesses the Harbord Diggers development according to two sustainability tools 

which regulate residential development, namely: 

 BASIX, a planning tool which calculates energy and water efficiency and sets minimum thermal 

performance requirements; 

 NatHERS, which calculates a star rating based on predicted space heating and cooling loads. 
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2 BASIX 

New residential developments in NSW must reduce their energy and water use, according to BASIX 

requirements developed by the Department of Planning. The objectives of the BASIX scheme are 

relative to an average development in NSW; 

 40% reduction in water consumption; 

 35% reduction in greenhouse gas emissions and 

 Minimum thermal performance requirements for heating and cooling loads. 

Strategies employed to achieve these targets are outlined in the following sections.  
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2.1 BASIX Reduced Water Use 

Strategies to achieve a potable water consumption reduction target of 40% are outlined in the table 

below: 

Water Conservation Strategy 

Fixtures1 (Dwellings) 

3-Star showerheads (7.5-9.0 L/min) 

4-Star toilets 

6-Star kitchen Taps 

3-Star bathroom Taps (<8.0 L/min) 

Fixtures (Common Areas) 

3-Star showerheads (7.5-9.0 L/min) 

4-Star toilets 

6-Star kitchen Taps 

3-Star bathroom Taps (< 8.0 L/min) 

Appliances 
3.5 Star dishwasher 

4.5 Star clothes Washer 

Other 
Fire sprinkler test water contained in a closed loop system 

Landscaping to be planted with native or low water use species  

Water Saving Required 40% 

Water Saving Achieved 46% 

 

  

                                                      

1 Water Efficiency Labelling - To help to reduce urban water consumption on a national scale, the 

Australian Government, in collaboration with State and Territory governments, has introduced a Water 

Efficiency Labelling and Standards (WELS) Scheme, which applies national mandatory water efficiency 

labelling and minimum performance standards to household water-using products. This system 

replaces the existing AAA water rating system for appliances but is not a like for like comparison. 

Fixtures in the water conservation table are approximately equivalent to a 3A rating. The star rating of 

the appliances can be referenced on the following web site- www.waterrating.gov.au 
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2.2 BASIX Reduced Energy Use 

Strategies to achieve an energy reduction target of 35% are outlined in the table below: 

Energy Conservation Strategy 

Appliances 

Induction cooktop and electric oven 

Refrigerators (with ventilated fridge space) as follows: 

- Buildings A & B: 3.0 Star 

- Buildings C, D, E & F: 3.5 Star  

3.5 Star dishwasher 

4.5 Star clothes washer 

6.0 Star clothes dryer 

Mechanical Systems (Central 

System and Common Areas) 

Electric chiller (COP>4.5) and cooling tower supplying chilled 

water to Fan Coil Units (FCUs) within dwellings 

Car Park: Mechanical ventilation (supply and exhaust) with 

Variable Speed Controllers (VSDs) and CO sensors 

Garbage Rooms: Continuous mechanical exhaust ventilation 

Plant: Mechanical exhaust ventilation with thermostatic control 

Chiller Plant: Mechanical ventilation (supply and exhaust) with 

thermostatic control 

Billiards Room: Mechanical ventilation (supply and exhaust) with 

time clock and BMS control 

Corridors and Lobbies: Naturally ventilated 

Air conditioning with time clock and BMS control for the following 

areas:  

- Gymnasium 

- Cinema 

- Man Shed 

- Art Room 

Mechanical Systems 

(Dwellings) 

Individual fan into central duct with VSD for kitchen, bathroom 

and laundry exhaust 

Electrical Systems (Common 

Areas) 

Car Park: Compact fluorescent or LED with motion sensor 

controls 

Corridors and Lobbies: Compact fluorescent or LED with time 

clock or motion sensor controls 

Plant: Compact fluorescent or LED with motion sensor controls 

Compact fluorescent or LED with time clock or motion sensor 

controls for the following areas: 

- Gymnasium 

- Cinema 

- Man Shed 

- Art Room 
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Energy Conservation Strategy 

- Billiards Room 

Electrical Systems (Dwellings) 
Dedicated fluorescent or LED lamps, all downlights to be sealed 

and non-ventilated 

Hydraulic Systems 

Central gas-fired hot water system with R0.60 external piping 

insulation for Domestic Hot Water (DHW) and heating hot water 

to FCUs within dwellings 

Vertical Transportation 

Systems 

Gearless traction lifts with VVVF motor 

Lift cars with LED lighting connected to the lift call buttons 

Energy Saving Required 35% 

Energy Saving Achieved 35% 
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2.4 BASIX Thermal Comfort  

2.4.1 Targets 

BASIX requires that each unit achieve a minimum thermal performance. This is calculated using 

National House Energy Rating Scheme (NatHERS), which predicts annual heating and cooling loads 

for each apartment. 

In order to pass BASIX requirements, the following objectives must be met: 

 Heating and cooling loads for individual apartments must not exceed the limits specified below; 

and 

 The average of heating and cooling loads of all the proposed apartments in the residential 

precinct must not exceed the specified averages below.  

 Max. Load (MJ/m2) Max. Average (MJ/m2) 

Heating 66 51 

Cooling 59 49 

2.4.2 Thermal Comfort Summary 

Based on these constructions, the following average thermal comfort scores were achieved for each 

building of the development: 

Building  Heating (MJ/m2) Cooling (MJ/m2) Total (MJ/m2) Star Rating 

A 31.0 13.3 44.3 6.7 

B 31.3 16.1 47.4 6.3 

C 37.4 11.1 48.5 6.3 

D 23.7 15.7 39.5 7.1 

E 24.4 12.6 37.0 7.1 

F 31.9 9.7 41.6 6.8 

Average 28.4 13.6 42.1 6.8 
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2.4.3 Constructions 

The following construction specifications achieve the thermal comfort requirements: 
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Appendices 

Appendix A: BASIX Certificate 
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Project	  Location
Accredited	  Assessor
Organisation
Date

Harbord	  Diggers	  80	  Evans	  Street	  Freshwater
Patrick	  Phelan

Cundall
24/06/15

Building	  Element Construction

Concrete	  insulation	  R-‐Value	  3.0,	  with	  areas	  of	  green	  of	  
R0.25	  with	  plasterboard

200mm	  concrete	  and	  carpet	  /	  tile

Overhangs	  and	  Shading

External	  Wall

Internal	  Walls	  to	  Unconditioned

Internal	  Walls
Exposed	  Roof

Floor

As	  per	  architectural	  drawings	  and	  elevations

Concrete	  masonary	  wall	  with	  insulation	  R-‐Value	  2.5

Concrete	  masonary	  wall	  with	  insulation	  R-‐Value	  2.5

Plasterboard

Roof	  With	  Balcony	  Above Concrete	  with	  R-‐Value	  2.0

Ceiling
Windows	  and	  Other	  Glazed	  Elements

Ceiling	  Penetrations

Sustpended	  slab
Three	  types	  of	  glazing	  as	  per	  stamped	  drawings:
-‐	  Aluminium	  Double	  Glazed	  Air	  Fill	  Low	  E	  (U=4.3,	  
SHGC=0.47)
-‐	  Aluminium	  Double	  Glazed	  Air	  Fill	  Clear-‐Clear	  (U=4.8,	  
SHGC=0.59)
-‐	  Aluminimium	  Single	  Glazed	  Clear	  (U=6.7,	  SHGC=0.7)

Exaust	  fans	  in	  kitchen/living	  and	  bathroom	  spaces
Downlights	  as	  per	  default	  NatHERS	  requirements



Cundall	  Results
Unit	  Number Heating Cooling Star	  Rating

A-‐001 16.2 13.2 7.7
A-‐002 7.4 13.1 8.4
A-‐003 18.4 14.8 7.4
A-‐004 24.3 12.8 7.1
A-‐005 35.3 11.7 6.3
A-‐006 40.8 10.9 5.9
A-‐101 30 9.7 6.9
A-102 14.8 8.4 8.3
A-103 20.8 14 7.3
A-104 30.7 9.7 6.8
A-105 38.9 11.4 6
A-106 38.9 11.1 6
A-201 24.8 15.6 6.9
A-‐202 42.2 27.4 4.6
A-‐203 33 13.3 6.4
A-‐204 40 13.4 5.8
A-‐205 52.5 13 5
A-‐206 47.3 11.9 7
B-‐001 39.8 10 6.1
B-‐002 19.5 11.5 7.5
B-‐003 10.6 9.5 5.8
B-‐004 46 12.4 5.4
B-‐005 18.8 14.9 7.4
B-‐006 59 12 4.7
B-‐101 20.2 9.3 7.7
B-102 17.1 14.1 7.5
B-103 19.6 10.7 7.6
B-104 36.9 13.2 4.4
B-105 19.6 12 7.5
B-106 61.5 11.3 4.6
B-201 25.3 15.9 6.9
B-‐202 27.6 25.1 5.8
B-‐203 22.1 20.6 6.8
B-‐204 35.3 18.1 5.8
B-‐205 28.8 19.3 6.2
B-‐206 59.9 12.2 4.7
C101 29.4 11 6.9
C102 28.4 8.6 7.2
C103 54.4 13.6 4.9
D_001 34.9 7.9 6.7
D_002 32.5 15.4 6.2
D_003 19.5 13.6 7.4
D_004 19 9 7.9
D_005 20.6 15.1 7.2
D_006 20.7 11.7 7.4
D_007 22.8 8.9 7.9
D_008 46 11.8 5.5
D_009 46.8 17.1 5.1
D_101 30.5 8.9 6.9
D_102 17.5 15.1 7.4
D_103 15.2 17.3 7.4
D_104 6.9 11.7 6.4
D_105 4.3 6.9 9.3
D_106 7.5 10.5 8.7
D_107 16.2 11.9 7.8
D_108 23.2 16.7 7.4
D_109 17.5 8.4 8
D_202 23.5 21.3 6.5
D_203 25.3 20.2 6.4
D_204 36.9 18.2 6.8
D_205 33.1 14.5 6.4
D_206 23.2 23.4 7.1
D_207 34.2 21.3 7.3
E_101 16.5 8.8 8.0



E_102 14.7 12.5 7.9
E_103 28.4 16.1 6.8
E_104 36.9 9.3 6.4
E_105 42.3 15.2 5.5
E_201 4.9 7.9 9.1
E_202 13.5 11.6 8.1
E_203 16.8 16.2 7.4
E_204 34.5 9.1 6.6
E_205 45 18.4 5.2
E_301 18 10.9 7.9
E_302 22.3 12.1 7.3
E_303 22.3 15.3 7.1
E_304 31 11.7 6.7
E_401 24.8 11.7 7.2
E_402 32 14.6 6.4
E_403 17.9 12.4 7.7
F-‐101 34.3 7.7 6.8
F-‐102 14.7 7.3 8.3
F-‐103 32.4 8.5 6.8
F-‐104 51.2 10.1 5.3
F-‐201 16.3 8.3 8.1
F-‐202 27.7 9.6 7.1
F-‐203 33.2 8.4 6.8
F-‐204 36.9 9.5 6.4
F-‐301 16.6 8.1 8.1
F-‐302 25.0 9.2 7.3
F-‐303 34.1 8.3 6.7
F-‐304 36.9 9.8 6.3
F-‐401 27.3 12.5 6.9
F-‐402 34.7 12.2 6.3
F-‐403 43.9 11.8 5.7
F-‐404 45.1 13.7 5.4
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Project	  Location
Accredited	  Assessor
Organisation
Date

Ceiling
Windows	  and	  Other	  Glazed	  Elements

Ceiling	  Penetrations

Sustpended	  slab
Three	  types	  of	  glazing	  as	  per	  stamped	  drawings:
-‐	  Aluminium	  Double	  Glazed	  Air	  Fill	  Low	  E	  (U=4.3,	  
SHGC=0.47)
-‐	  Aluminium	  Double	  Glazed	  Air	  Fill	  Clear-‐Clear	  (U=4.8,	  
SHGC=0.59)
-‐	  Aluminimium	  Single	  Glazed	  Clear	  (U=6.7,	  SHGC=0.7)

Exaust	  fans	  in	  kitchen/living	  and	  bathroom	  spaces
Downlights	  as	  per	  default	  NatHERS	  requirements

Floor	  Above	  Unconditioned	  (E.g.	  Car	  Park	  Ceiling) 200mm	  concrete	  with	  insulation	  R-‐Value	  1.5

200mm	  concrete	  and	  carpet	  /	  tile

Overhangs	  and	  Shading

External	  Wall

Internal	  Walls	  to	  Unconditioned

Internal	  Walls
Exposed	  Roof

Floor

As	  per	  architectural	  drawings	  and	  elevations

Concrete	  masonary	  wall	  with	  insulation	  R-‐Value	  2.5

Concrete	  masonary	  wall	  with	  insulation	  R-‐Value	  2.5

Plasterboard

Roof	  With	  Balcony	  Above Concrete	  with	  R-‐Value	  2.0

Harbord	  Diggers	  80	  Evans	  Street	  Freshwater
Patrick	  Phelan

Cundall
24/06/15

Building	  Element Construction

Concrete	  insulation	  R-‐Value	  3.0



Cundall	  Results
Unit	  Number Heating Cooling Star	  Rating

A-‐001 16.2 13.2 7.7
A-‐002 7.4 13.1 8.4
A-‐003 18.4 14.8 7.4
A-‐004 24.3 12.8 7.1
A-‐005 35.3 11.7 6.3
A-‐006 40.8 10.9 5.9
A-‐101 30 9.7 6.9
A-102 14.8 8.4 8.3
A-103 20.8 14 7.3
A-104 30.7 9.7 6.8
A-105 38.9 11.4 6
A-106 38.9 11.1 6
A-201 24.8 15.6 6.9
A-‐202 42.2 27.4 4.6
A-‐203 33 13.3 6.4
A-‐204 40 13.4 5.8
A-‐205 52.5 13 5
A-‐206 47.3 11.9 7
B-‐001 39.8 10 6.1
B-‐002 19.5 11.5 7.5
B-‐003 10.6 9.5 5.8
B-‐004 46 12.4 5.4
B-‐005 18.8 14.9 7.4
B-‐006 59 12 4.7
B-‐101 20.2 9.3 7.7
B-102 17.1 14.1 7.5
B-103 19.6 10.7 7.6
B-104 36.9 13.2 4.4
B-105 19.6 12 7.5
B-106 61.5 11.3 4.6
B-201 25.3 15.9 6.9
B-‐202 27.6 25.1 5.8
B-‐203 22.1 20.6 6.8
B-‐204 35.3 18.1 5.8
B-‐205 28.8 19.3 6.2
B-‐206 59.9 12.2 4.7
C101 29.4 11 6.9
C102 28.4 8.6 7.2
C103 54.4 13.6 4.9
D_001 34.9 7.9 6.7
D_002 32.5 15.4 6.2
D_003 19.5 13.6 7.4
D_004 19 9 7.9
D_005 20.6 15.1 7.2
D_006 20.7 11.7 7.4
D_007 22.8 8.9 7.9
D_008 46 11.8 5.5
D_009 46.8 17.1 5.1
D_101 30.5 8.9 6.9
D_102 17.5 15.1 7.4
D_103 15.2 17.3 7.4
D_104 6.9 11.7 6.4
D_105 4.3 6.9 9.3
D_106 7.5 10.5 8.7
D_107 16.2 11.9 7.8
D_108 23.2 16.7 7.4
D_109 17.5 8.4 8
D_202 23.5 21.3 6.5
D_203 25.3 20.2 6.4
D_204 36.9 18.2 6.8
D_205 33.1 14.5 6.4
D_206 23.2 23.4 7.1
D_207 34.2 21.3 7.3
E_101 16.5 8.8 8.0



E_102 14.7 12.5 7.9
E_103 28.4 16.1 6.8
E_104 36.9 9.3 6.4
E_105 42.3 15.2 5.5
E_201 4.9 7.9 9.1
E_202 13.5 11.6 8.1
E_203 16.8 16.2 7.4
E_204 34.5 9.1 6.6
E_205 45 18.4 5.2
E_301 18 10.9 7.9
E_302 22.3 12.1 7.3
E_303 22.3 15.3 7.1
E_304 31 11.7 6.7
E_401 24.8 11.7 7.2
E_402 32 14.6 6.4
E_403 17.9 12.4 7.7
F-‐101 34.3 7.7 6.8
F-‐102 14.7 7.3 8.3
F-‐103 32.4 8.5 6.8
F-‐104 51.2 10.1 5.3
F-‐201 16.3 8.3 8.1
F-‐202 27.7 9.6 7.1
F-‐203 33.2 8.4 6.8
F-‐204 36.9 9.5 6.4
F-‐301 16.6 8.1 8.1
F-‐302 25.0 9.2 7.3
F-‐303 34.1 8.3 6.7
F-‐304 36.9 9.8 6.3
F-‐401 27.3 12.5 6.9
F-‐402 34.7 12.2 6.3
F-‐403 43.9 11.8 5.7
F-‐404 45.1 13.7 5.4


