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a. The results presented in this report are modelled estimates using mathematical calculations. The data, information and
scenarios presented in this report have not been separately confirmed or verified. Accordingly, the results should be
considered to be preliminary in nature and subject to such confirmation and verification.

b. Energy, water and greenhouse consumption estimates are based on local climate and utility data available to the
consultant at the time of the report. These consumption demands are, where necessary, quantified in terms of primary
energy and water consumptions using manufacturer’s data and scientific principles.

c. Cost estimates provided in this report are indicative only based on Kinesis’s project experience and available data from
published economic assessments.

The Kinesis software tool and results generated by it are not intended to be used as the sole or primary basis for making 

investment or financial decisions (including carbon credit trading decisions). Accordingly, the results set out in this report 

should not be relied on as the sole or primary source of information applicable to such decisions. 

Disclaimer

This information has been obtained by Auckland Waterfront Development Agency Limited (AWDA) for its sole 
benefit from its professional adviser, and is provided for general guidance on matters of interest only.  The views 
expressed in this information are the views of the author and not AWDA.  No warranty or representation is 
provided regarding the accuracy, completeness or reliability of this information.  AWDA does not accept liability 
for any losses or damage arising directly or indirectly from reliance on this information, and strongly recommends 
that you seek independent professional advice before applying any of this information. 
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EXECUTIVE SUMMARY 

Kinesis was engaged by Waterfront Auckland to undertake detailed precinct sustainability performance 

analysis across Wynyard Quarter.  This report was also undertaken in the knowledge that a variety of 

sustainability KPIs had previously been established for the precinct, some readily achievable and some 

better characterised as aspirational. 

The Wynyard Quarter development consists of almost 650,000 square metres of mixed use floor space. 

370,000 square metres is AWDA-owned land with 118,000 square metres making up the Wynyard Central 

development. This report assesses energy efficiency, alternative energy, transport and water actions for the 

entire site as well as AWDA-owned land, including the Wynyard Central development.  

It is clear that in the context of Greater Auckland, Waterfront Auckland has a unique opportunity to 

optimise the locational advantages and development mix of the Wynyard Quarter development to achieve 

national and global levels of excellence and exceed the previously established sustainability benchmarks in a 

cost effective manner. 

The key interventions proposed for the Wynyard Quarter are: 

 Improved building thermal performance standards

 The application of renewable energy for electricity generation and hot water provision

 Significant rainwater capture and reuse for internal and external demands

 Reduced parking provision bundled with sophisticated car share schemes and infrastructure

Compared to business as usual (BAU), the combination of these interventions across the entire 

Wynyard Quarter is expected to achieve: 

 30% reduction in stationary energy related greenhouse gas emissions

 27% reduction in grid electricity consumption

 47% reduction in peak electricity demand

 32% reduction in water consumption

 49% reduction in stormwater discharge

 5% reduction in private vehicle travel

 10% reduction in household operating costs

It has been estimated that these results can be achieved at a marginal capital cost of approximately $59 

million or $14,500 per dwelling and $65 per m2 of non-residential floor space.    

Particular focus and additional strategies have been proposed for the land owned by the Auckland 

Waterfront Development Authority (AWDA).  With increased performance standards and the 

optimisation of selected technologies across the AWDA land (including the Wynyard Central precinct) it is 

technically feasible to deliver step change outcomes.   

Compared to BAU, the combination of these interventions across AWDA land is expected to achieve: 

 48% reduction in stationary energy greenhouse gas emissions

 44% reduction in grid electricity consumption

 62% reduction in peak electricity demand

 54% reduction in water demand

 42% reduction in stormwater discharge

 81% reduction in private vehicle travel

 54% reduction in household operating costs

Compared to the Auckland Metropolitan average, the locational advantage of the site can be 

leveraged to achieve: 

 60% reduction in private vehicle use

 70% reduction in household operating costs (energy, water and transport), equivalent to a saving of

over $13,000 per household per year.

It has been estimated that these step change results can be achieved at a marginal capital cost of 

approximately $60 million or $19,000 per dwelling and $140 per m2 of non-residential floor 

space.    
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EXECUTIVE SUMMARY 

RECOMMENDED ACTIONS FOR WYNYARD QUARTER AND AWDA AND WYNYARD CENTRAL, WITH ASSOCIATED MARGINAL CAPITAL COSTS 

Business As Usual 

Wynyard Quarter AWDA and Wynyard Central 

Actions 
$ / dwelling     

$ / m2 
Total $ Actions 

AWDA Wynyard Central 

$ / dwelling    
$ / m2 

Total $ 
$ / dwelling     

$ / m2 
Total $ 

ENERGY ENERGY ENERGY 

Residential Buildings Residential Residential 

 4-star HERS  7-star HERS $2,200/dw $4,100,000  7-star HERS $2,200/dw $3,500,000 $2,200/dw $1,500,000 

 Standard appliances  Efficient appliances $2,400/dw $4,500,000  Efficient appliances $2,400/dw $3,900,000 $2,400/dw $1,700,000 

 Gas storage hot water  Solar-electric hot water $4,500/dw $8,400,000  Solar-electric hot water $4,500/dw $7,100,000 $4,500/dw $3,100,000 

 2-star A/C  5-star A/C + ceiling fan $270/dw $510,000  5-star A/C + ceiling fan $270/dw $430,000 $270/dw $192,000 

 Standard lighting  Efficient lighting $790/dw $1,500,000  Efficient lighting $790/dw $1,300,000 $790/dw $550,000 

   No renewable energy    25% roof area covered in PV $1,760/dw $3,300,000    75% roof area covered in PV $6,100/dw $9,800,000 $3,800/dw $2,600,000 

Non Residential Buildings Non Residential Non Residential 

   Chiller efficiency COP 3.5    Chiller efficiency COP 5 $6/m2 $1,900,000    Chiller efficiency COP 7 $20/m2 $2,300,000 $20/m2 $900,000 

 Standard lighting  Efficient lighting $8/m2 $4,400,000  Efficient lighting $8/m2 $1,900,000 $8/m2 $610,000 

 Standard façade design  Efficient façade design $27/m2 $15,000,000  Efficient façade design $32/m2 $7,600,000 $32/m2 $2,400,000 

   No renewable energy    25% roof area covered in PV $20/m2 $10,700,000    75% roof area covered in PV $72/m2 $17,200,000 $43/m2 $3,300,000 

Precinct Precinct Precinct 

   Street lighting    Street lighting n/a $9,500    Street lighting n/a $9,500 n/a $980 

WATER WATER WATER 

Residential Buildings Residential Buildings Residential Buildings 

  Standard irrigation  Efficient irrigation $6/dw $12,000  Efficient irrigation $6/dw $10,000 $6/dw $4,400 

  Standard fixtures and appliances  Efficient fixtures and appliances $2,200/dw $2,190,000  Efficient fixtures and appliances $2,200/dw $1,860,000 $2,200/dw $800,000 

  No rainwater/recycled water reuse   Rainwater reuse for $327/dw $600,000   Rainwater reuse for Irrigation $772/dw $1,200,000 $560/dw $390,000 

  Irrigation, Toilet and Laundry   Toilet, Laundry hot water 

Non Residential Buildings Non Residential Buildings Non Residential Buildings 

   Standard fixtures and appliances    Efficient fixtures and appliances $0.20/m2 $100,000    Efficient fixtures and appliances $0.20/m2 $45,000 $0.20/m2 $14,000 

  No rainwater/recycled water reuse   Rainwater reuse for $3.60/m2 $2,000,000   Rainwater reuse for Irrigation $9.20/m2 $2,200,000 $6.40/m2 $480,000 

  Irrigation, Toilet and Laundry   Toilet, Laundry hot water 

Transport (Residential) Transport (Residential) Transport (Residential) 

 1 car space per dwelling   1 car space per dwelling $0   0.5 car spaces per dwelling* $0* $0* 

  No car share   Car share External provider   Car share External provider External provider 

*Estimated reduction in revenue

TOTAL MARGINAL CAPITAL COST $59,221,500 $60,354,500 $18,141,380 

Table 1: Recommended actions for Wynyard Quarter, AWDA owned land and Wynyard Central compared to the expected business as usual configuration, along with associated marginal capital costs, expressed in total dollar amounts as well as per dwelling 

(residential) or per m2 (non-residential) figures. Precinct-wide costs for PV and rainwater reuse have been split between residential and non-residential according to GFA (floor area) proportions for each site. The per dwelling and per m2 figures between each site 

differ due to differing proportions of residential and non-residential GFAs, and roof space available for PV. 

*Waterfront Auckland provided an estimated developer profit of $25,000 per residential parking space. Kinesis considers this to be foregone revenue rather than developer cost, hence it is not included in the marginal capital cost figures for the improved

sustainability outcomes generated with reduced private vehicle use. 
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EXECUTIVE SUMMARY 

 

 

 

KEY RESULTS FOR WYNYARD QUARTER, AWDA OWNED LAND AND WYNYARD CENTRAL 

Key Metric 

Wynyard Quarter AWDA Owned Land Wynyard Central 

Business as 
Usual 

Workshop 
Scenario 

%  Reduction 
Business as 

Usual 
Workshop 
Scenario 

%  Reduction 
Business as 

Usual 
Workshop 
Scenario 

%  Reduction 

Energy          

Total Precinct GHG Emissions (tCO2-e/yr) 14,000 9,900 30% 8,800 4,800 45% 2,500 1,300 48% 

Total Precinct Electricity Demand (MWh/yr) 67,000 48,000 27% 38,000 20,000 47% 12,000 6,700 44% 

Total Precinct Peak Electricity (kW) 35,000 19,000 47% 24,000 8,800 64% 8,900 3,300 62% 

Total Precinct Gas Demand (GJ/yr) 85,000 55,000 36% 62,000 40,000 37% 15,000 6,900 54% 

*Residential GHG Emissions (tCO2-e/yr) 2,500 300 88% 2,100 -600 131% 900 16 98% 

Residential Peak Electricity (kW) 8.8 3.2 64% 8.8 3.1 65% 8.6 3.0 65% 

Non-Residential GHG Emissions (tCO2-e/yr) 11,000 9,100 18% 6,600 5,400 18% 1,600 1,300 21% 

Non-Residential Peak Electricity (kW) 19,000 15,000 20% 10,000 8,000 22% 2,900 2,100 27% 

          

Water          

Total Precinct Water Demand (ML/yr) 540 370 32% 360 190 48% 100 48 54% 

Residential Water Demand (kL/dwelling/yr) 70 46 33% 69 34 51% 67 29 56% 

Non-Residential Water Demand (ML/yr) 410 280 31% 250 130 47% 58 27 53% 

Total Precinct Stormwater discharge (ML/yr) 490 250 49% 380 220 42% 96 31 68% 

 
         

Transport          

Residential GHG emissions (tCO2-e/year) 5,300 5,000 5% 4,800 940 81% 1,000 150 79% 

Residential (km/person/day) 13.3 12.6 5% 13.3 6.5 51% 13.3 6.8 48% 

 
         

Affordability          

Energy - $/household/year 2,400 1,300 43% 2,600 1,400 45% 2,500 1,400 47% 

Water - $/household/year 400 280 30% 400 210 48% 380 200 47% 

Transport - $/household/year 9,600 9,500 1% 9,700 4,200 56% 9,500 4,100 57% 

Total  - $/household/year 12,000 11,000 10% 13,000 5,900 54% 12,000 5,700 51% 

Table 2: Key Results (Note 1: The CCAP Precinct model attributes all emission savings from solar PV to the residential buildings; Note 2: BAU figures for each of the sites are different due to different land uses and densities)  
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INTRODUCTION 

     

 

Waterfront Auckland engaged Kinesis to undertake detailed sustainability performance analysis on the 

proposed redevelopment of the Wynyard Quarter in order to determine the preferred sustainability 

scenarios and report against the following key performance indicators:  

 

 GHG Emissions + Energy demands 

 Water Conservation and consumption levels 

 Residential Transport use and GHG impacts  

 Household Operating Costs associated with energy and water use as well as transport costs 

 Sustainability and Green Infrastructure Costs 

 

The modelled results contained in this report are compared to the following benchmarks: 

 Business As Usual (BAU): The performance of new development built to regulatory compliance.  This 

scenario was established in consultation with the participants at the precinct modelling workshop. This is 

shown as Reference on all figures. 

 Metropolitan Average: Average transport, energy and water consumption profiles of existing 

residents in the Auckland Metropolitan Area. 

 

This report outlines the modelled results (shown as Model on all figures) of the sustainability analysis 

against agreed land use mixes and technology choices established at a workshop held with Waterfront 

Auckland staff and key stakeholders on 1 November. Three discrete physical areas of analysis were chosen: 

 

 The complete Wynyard Quarter development site 

 AWDA owned land and the Wynyard Central precinct 

 

The analysis was undertaken using Kinesis’s CCAP Precinct modelling tool.  Originally built by Kinesis for 

the NSW governments Land Development Agency (Landcom) and now licensed by land development 

agencies around Australia, CCAP Precinct is an award winning mathematical tool that models key 

environmental, economic and social indicators for precinct-scale development projects.   

 

These results represent a course of action that applies the most cost effective technologies to the Wynyard 

Quarter and accounts for local constraints and opportunities. This report outlines the required level of 

intervention to achieve the aspirational targets originally conceived by Auckland Council and the Waterfront 

Auckland Sustainable Development Framework.  

 

This report is supported by an appendix documenting the key data sets and assumptions used to calibrate 

the CCAP Precinct modelling tool for Waterfront Auckland. 

The Wynyard Quarter Development 

The Wynyard Quarter development consists of almost 650,000 square metres of mixed use floor space. 

370,000 square metres is AWDA-owned land with 118,000 square metres making up the Wynyard Central 

development. This report assesses energy efficiency, alternative energy, transport and water actions for the 

entire site as well as AWDA-owned land, including the Wynyard Central development.  

WYNYARD QUARTER DEVELOPMENT AREA 

 

Figure 1: Wynyard Quarter development area 

 

PRECINCT DETAILS FOR WYNYARD QUARTER 

Building Type (m2) Total Site AWDA Land 
Wynyard Central 

(B.02) 

Residential / Hotel 191,990 162,810 60,106 

Commercial 312,310 112,890 44,626 

Retail 34,763 31,371 3,113 

Entertainment 8,347 5,652 460 

Marine Industrial 34,356 30,856 - 

Marine/Fishing Ind./Retail 28,441 16,421 5,405 

Fishing Related Business 10,418 - - 

Culture/Community 11,654 - 2,000 

Other 15,211 9,671 2,250 

Total Floor Space 647,490 369,671 117,960 

Table 3: Dwelling yield and floor space scenarios for the Wynyard Quarter under the Urban Development Framework 

(UDF) scenario. 
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WYNYARD QUARTER 

     

 

Sustainability analysis and alternative energy and water technologies were explored for the entire Wynyard 

Quarter site. Through interventions in demand management, fuel switching and supply side infrastructure, the 

Wynyard Quarter can achieve: 

 

 30% reduction in greenhouse gas emissions compared to business as usual and almost 35% reduction 

compared to the Auckland metropolitan average. 

 

 25% reduction in electricity demand compared to BAU. 

 

 45% reduction in peak electricity demand compared to BAU. 

 

 30% reduction in water demand compared to BAU and over 35% reduction compared to the Auckland 

metropolitan average. 

 

 50% reduction in stormwater discharge compared to BAU. 

 

 28% reduction in vehicle kilometres travelled compared to the Auckland metropolitan average. 

 

An extrapolation of the above results would leverage a reduction in household operating costs of over 40% 

compared to the Auckland metropolitan average for the future residents of Wynyard Quarter. It has been 

estimated that these results can be achieved at a marginal capital cost of approximately $59 million or 

$14,453 per dwelling and $65 per m2 of non-residential floor space.    

 

Recommended actions, costs and results for the Wynyard Quarter (total site) are provided in Table 1 and Table 4.  

Key actions across energy, water and transport are then discussed in detail. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

KEY RESULTS FOR WYNYARD QUARTER (TOTAL SITE)  

Key Metric 

Total Site 

Business as 
Usual 

Workshop 
Scenario 

%  Reduction 

Energy       

  Total Precinct GHG Emissions (tCO2-e/yr)                         14,000 9,900 30% 

  Total Precinct Electricity Demand (MWh/yr) 67,000 48,000 27% 

  Total Precinct Peak Electricity (kW) 35,000 19,000 47% 

  Total Precinct Gas Demand (GJ/yr) 85,000 55,000 36% 

  Residential GHG Emissions (tCO2-e/yr)           2,500 300 88% 

  Residential Peak Electricity (kW) 8.8 3.2 64% 

  Non-Residential GHG Emissions (tCO2-e/yr)                         11,000 9,100 18% 

  Non-Residential Peak Electricity (kW)  19,000 15,000 20% 

    

Water 
   

  Total Precinct Water Demand (ML/yr) 540 370 32% 

  Residential Water Demand (kL/dwelling/yr) 70 46 33% 

  Non-Residential Water Demand (ML/yr) 410 280 31% 

  Total Precinct Stormwater discharge (ML/yr) 490 250 49% 

    
Transport 

   
  Residential GHG emissions (tCO2-e/year) 5,300 5,000 5% 

  Residential (km/person/day) 13.3 12.6 5% 

  
   

Affordability 
   

  Energy - $/household/year 2,400 1,300 43% 

  Water - $/household/year 400 280 30% 

  Transport - $/household/year 9,600 9,500 1% 

  Total  - $/household/year 12,000 11,000 10% 

Table 4: Key Results 

Note1: Due to the current configuration of CCAP Precinct, the model attributes all emission savings from solar PV to the 

residential buildings 

Note2: households are defined in Appendix 1 - Data + Assumptions 
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WYNYARD QUARTER: RECOMMENDED ACTIONS  

     

 

Energy 

Various strategies relating to energy efficiency and renewable energy have been proposed across the 

development. These deliver the GHG emission reductions shown below in Figure 2.  The details, cost 

and effect of each of these strategies are outlined below. 

Energy Efficiency  

Improved thermal design and the incorporation of energy efficient fixtures and appliances have been proposed 

across the development.  Specifically, these strategies include: 

 

Heating and cooling 

 

Business as Usual Configuration 

 

 4-star HERs residential apartments 

 2-star A/C for residential heating and cooling 

 Chiller efficiency of COP 3.5 (non-residential space cooling) 

 

Recommended Actions 

 

 7-star HERs residential apartments. Equivalent to 59 MJ per m2/year of heating and cooling demand.  This is 

expected to be achieved through improved glazing, cross-ventilation and orientation. 

 The installation of ceiling fans and high efficient heat-pump air conditioning systems (5-star).   

 The combination of improved passive design and air conditioning equipment will ensure heating and cooling 

demand is significantly reduced, and when required met through highly efficient equipment. 

 Improved electric chiller (COP 5) for non-residential spaces. 

 

Effect 11% reduction in greenhouse gas emissions (see Figure 3) 

 

Marginal capital cost 

 

 7-star HERs residential apartments:  $4,100,000 ($2,200/dwelling) 

 Residential space heating:    $340,000  ($180/dwelling) 

 Residential space cooling:    $170,000  ($90/dwelling) 

 Non-residential:     $1,900,000 ($6/m2) 

 

 

 

 

 

 

 

 

 

 

WYNYARD QUARTER - GREENHOUSE GAS EMISSION REDUCTION STRATEGIES 

 

Figure 2: Greenhouse gas emission reduction strategies for the Wynyard Quarter (total site) 

 

Detailed waterfall graphs showing the emission reductions for residential and non-residential strategies 

separately are provided in Appendix 2 (Figure 18 and Figure 19).  
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WYNYARD QUARTER: RECOMMENDED ACTIONS  

 

 

 

Lighting and appliances 

 

Business as Usual Configuration 

 

 Halogen, T8 and compact fluorescent lighting 

 Standard residential appliances 

 Standard non-residential facade design (heating and cooling load) 

 

Recommended Actions 

 

 Improved thermal design and facade engineering allows the building to be more efficient for space 

conditioning.   

 Installation of the following energy efficient appliances in each residential dwelling: 

 

 5-star energy refrigerator 

 5-star energy clothes dryer 

 5-star energy clothes washer 

 4-star energy dishwasher 

 

 T5 florescent and LED lighting fixtures.  Equivalent to approximately 70 lumens per watt or 1.4 kWh of 

lighting energy consumption per m2/year for residential dwellings and 80-90 lumens per watt or 18 kWh of 

lighting energy consumption per m2/year for non-residential buildings.   

 Lighting improvements could also be achieved through improved natural lighting design, for example narrow 

floor plates.  This should be designed alongside the improved building facade design to ensure low heating 

and cooling demands are maintained. 

 As an example, the combination of the above, improves commercial office building end use energy efficiency 

from approximately 125 kWh per m2/year to 105 kWh per m2/year.  In simple terms, this equates to moving 

from compliance standard to high performance. 

 Street lighting electricity demand is reduced by approximately 50% through the installation of LED street 

lights for roads and public space. 

 

Effect 8% reduction in greenhouse gas emissions (see Figure 3) 

 

Marginal capital cost  

 

 Residential improvements   $1,500,000 ($790/dwelling)  

 Non-Residential Lighting:    $4,400,000 ($8/m2) 

 Non-Residential Building Fabric:   $15,000,000 ($27/ m2) 

 Non-Residential Street Lighting:   $9,500 

 

 

 

 

 

 

 

 

Residential hot water 

 

Business as Usual Configuration 

 

 Gas storage hot water 

 

Recommended Actions 

 

 Participants at the workshop discussed both gas hot water and electric storage hot water systems as standard 

across new residential apartments.  Solar (electric boost) hot water can leverage both the solar radiation from 

the residential roof area and the renewable electricity already available through the grid. 

 Solar (electric boost) hot water system would comprise solar thermal collectors on the roof 

(approximately 4 m2 of panel area per apartment) and a central hot water storage tank on the roof or in the 

basement of the apartment block.  Building design should ensure adequate roof space and orientation for 

solar hot water. 

 In addition to reducing greenhouse gas emissions by 7% across the entire site, solar (electric boost) will 

reduce the space required in individual apartment for electric storage hot water tanks. 

 

 

Effect 7% reduction in greenhouse gas emissions (see Figure 3). 

 

Marginal capital cost $8,400,000 ($4,500/dwelling) 

 

Additional analysis was undertaken on hot water to determine the impact of solar hot water compared to the 

business as usual and other electric hot water options.  As highlighted in Table 5, solar hot water has the biggest 

emission reduction potential.  Further discussion on the impact of hot water on residential peak electricity 

demand is explored in the analysis undertaken for Wynyard Central. 

 

WYNYARD QUARTER HOT WATER ANALYSIS 

Hot water technology 
Hot water emission reduction 

compared to BAU (gas storage) 
Precinct emission reduction compared to 

BAU (gas storage) 

  Gas storage - - 

  Electric storage                         63% 5.6% 

  Electric heat pump 80% 6.6% 

  Solar (electric boost) 95% 7.5% 

Table 5: Greenhouse gas emission reductions for different residential hot water technologies at the Wynyard Quarter 
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WYNYARD QUARTER: RECOMMENDED ACTIONS  

 

 

Renewable Energy 

Recommended Actions 

 

 CCAP Precinct calculates the expected roof space of the site to be approximately 115,000 m2.  Assuming 

approximately 25% of this roof space is available for solar PV installations approximately 4 MW of solar PV 

could be implemented, generating 5,500 MWh of electricity per year (10% of total electricity demand) and 

reducing precinct greenhouse gas emissions by 6%.  Building design should ensure appropriate roof 

orientation to ensure solar PV can be maximised across the site.  

 In addition, solar PV reduces the demand on centralised energy sources with the potential to benefit the local 

electricity distribution network (see subsequent discussion of peak demand) and increase resilience. 

 

Effect 6% reduction in greenhouse gas emissions (see Figure 3). 

 

Marginal capital cost $14,000,000 ($1,760 per dwelling and $20/m2 non-residential floor place)  

 

Additional Strategies 

At the workshop, the following alternative energy technologies were explored: 

 

1. Wind – Given the dense urban nature of the development, large scale wind (greater than 100 KW in size per 

turbine) was not considered due to the space constraints and visual impact across the development site 

 

As an alternative, small scale, roof top sized systems were analysed.  Assuming an equivalent size installation 

of wind power to solar PV is installed (4 MW) and based on an average roof top wind speed of 3 metres per 

second, these systems are expected to produce approximately 1,600 MWh per year, significantly less 

electricity than solar PV.  Roof top wind turbines are estimated to cost approximately $7,000 per kW 

installed, compared to $3,500 per kW installed for solar PV.  As a result, wind was not recommended for the 

site. 

 

2. Trigeneration was explored to meet a component of the heating, cooling and hot water demand of Wynyard 

Central.  However, given the low greenhouse gas emission co-efficient of the New Zealand electricity grid, 

replacing electric chillers and heat pumps with a gas engine and absorption chillers (trigeneration) will 

ncrease the greenhouse gas emissions across the Wynyard Quarter by approximately 90%.  As a result, 

trigeneration was not recommended for the site. 

 

3. Waste to energy – Kinesis modelling indicates that the Wynyard Quarter precinct would generate a total of 

10,800 tonnes of waste per year (or 13,500 tonnes if recyclables were included). This amount of waste has the 

potential to generate 7,700 MWh of electricity through biodigestion and incineration, which is equivalent to 

approximately 11% of total precinct electricity demand (BAU). Detailed costing figures are unavailable for this 

scale of waste to energy system. In addition, waste to energy strategies need to be considered in conjunction 

with broader waste strategies, such as the draft Auckland Waste Management and Minimisation Plan which 

specifies an aspirational goal of zero waste by 2040.  

 

Peak Demand 

None of the previously established sustainability KPIs for the Wynyard Quarter regarding energy or greenhouse 

gas emissions require any consideration of peak electricity demand.  Often, in large scale urban renewal 

developments, lowering peak electricity and energy demands can produce significant costs savings with respect 

to network infrastructure provision. 

 

The energy strategies discussed above combine to produce consistently lower demand for electricity throughout 

the day, particularly during daylight hours. Figure 3 below shows the residential electricity demand profile for 

the hottest summer day. It can be seen that peak demand is reduced by approximately 60%. 

 

WYNYARD QUARTER – RESIDENTIAL PEAK SUMMER DAY PROFILE 

 

Figure 3: Residential electricity demand profile for hottest (peak) summer day. 
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WYNYARD QUARTER: RECOMMENDED ACTIONS  

 

 

Water  
The water consumption reduction strategies proposed for the development deliver the water savings shown 

below in Figure 4. The strategies involve water efficiency and reuse. 

Water Efficiency 

Water efficiency strategies proposed in the development have been achieved through the incorporation of water 

efficient irrigation, fixtures and fittings for both residential and non-residential spaces.   

 

Business as Usual Configuration 

 Standard irrigation, fixtures and appliances 

 

Recommended Actions 

 Installation of the following water efficient appliances in each residential dwelling: 

 4-star WELS toilet, dishwasher and clothes washer 

 3-star WELS showerhead 

 5-star WELS tapware 

 A 20% reduction in irrigation water demand, equivalent to approximately 60 L/m2 of irrigated area per year.  

This is expected to be achieved through low-water landscaping or drip irrigation systems. 

 Installation of economic best practice fixtures and fittings for non-residential premises, including 5-star 

WELS tapware, on-demand or sensor urinals, and water monitoring and leak detection. 

 

Effect 17% reduction in water usage across the entire precinct (see Figure 5) 

 

Marginal Capital Cost 

 Residential water fixtures:    $190,000 ($100/dwelling) 

 Residential water appliances:   $2,000,000 ($1,100/dwelling) 

 Non-residential irrigation and fixtures:  $100,000  ($0.20/m2) 

Water Reuse 

 Rainwater collection (harvested from building roofs) and reuse is proposed for residential and non-residential 

irrigation (including open space), toilet flushing and laundry. Careful consideration needs to be given to the 

following concerns: 

 High costs of excavation and therefore the potential high costs for underground rainwater storage tank(s). 

 Compliances with New Zealand water and public health standards (for the purpose of modelling, we have 

assumed no rainwater treatment, simply first flush diversion only i.e. initial surface runoff from a rain 

event is diverted from the rainwater collection tank). 

 In addition, the storage volume of the rainwater tank required for collecting rainwater was reduced from 

5,000 kL to 1,000 kL without overly effecting water reduction savings in order to minimise space 

requirements for rainwater collection tanks while maximising the stored rainwater.  The reduction in storage 

comes at the expense of more frequent mains water back-up through the year as shown in Figure 5.  

 

Effect   13% reduction in water usage (see Figure 5) 

 

Marginal capital cost $2,600,000 ($327 per dwelling and $3.60/m2 non-residential floor place) 
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Figure 4: Water reduction strategies for the Wynyard Quarter (total site) 
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Figure 5: The water inflows and outflows of the proposed rainwater reuse scheme 
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WYNYARD QUARTER: RECOMMENDED ACTIONS  

 

 

Transport 
Due to its location, public transport access, land use mix, urban form and low parking rates associated with 

Wynyard Quarter, residential transport greenhouse gas emissions are expected to be 28% lower than the 

Auckland Metropolitan average as a result of reduced vehicle kilometres travelled to approximately 13 km 

per person per day (compared to the Auckland Metropolitan Average of 17.4 km per person per day)1.   

 

This reduction can be achieved by leveraging the locational advantage of the site through: 

 

 low car parking rates (1 space per residential dwelling), and 

 the provision of car share for an expected 9% of residents in the Wynyard Quarter 

 

to significantly reduce household car use and increase public transport, walking and cycling. 

 

Effect  5% reduction (compared to BAU) in both residential transport emissions and vehicle kilometres travelled 

 

Cost As carshare would be provided by an external provider, no additional cost has been incorporated. 

 

Located adjacent to the Auckland CBD, the Wynyard Quarter has a significant opportunity to become a low car-

use precinct.  Alongside land use mix, density and access to public transport; parking rates and the location of 

parking spaces (within or separated from the residential buildings) will determine the potential for car share as 

an alternative transport option. While not significantly reducing car use, car share will leverage the locational 

advantage of the site, allowing the provision of low car parking rates and improving household affordability. 
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Figure 6: Impact of transports strategies across the Wynyard Quarter (total site) 

                                                             

 
1 Household vehicle use and associated greenhouse gas emissions is calculated based on the CCAP Precinct VKT (vehicle kilometres travelled) 

regression model (see: Corpuz et al (2006) Development of a Sydney VKT Regression Model, www.bts.nsw.gov.au/ArticleDocuments/82/vkt-

regression.pdf).  This model has been calibrated and tested across Australian cities and calibrated to Auckland metropolitan VKT data. 

Household Operational Affordability 
The energy, water and transport strategies outlined in this report achieve a 41% reduction in energy, water 

and transport household operational costs against the Auckland Metropolitan average.  This cost 

reduction is equivalent to over $8,000 savings per household per year (Figure 7). 

 

These costs include electricity, gas, thermal, mains water and recycled water costs (but exclude sewerage 

charges).  Fixed costs such as service usage and meter costs were excluded as these do not tend to differ from the 

Business as Usual scenario.  The costs of vehicle ownership and use (including financing, registration, 

maintenance and fuel) were also included in the analysis.  

 

The average Auckland household spends approximately 17% of total household expenditure on energy, water and 

transport costs. Figure 7 demonstrates that transport costs represent the majority of this figure.  In context, 

energy, water and transport costs are second only to expenditure on housing (23%)2. 

 

The difference between the Auckland Metropolitan average fixed (estimated car ownership rates) and variable 

(VKT and fuel use) transport costs and BAU reflects the locational advantage of the site. The additional savings 

shown in the Model result from leveraging these advantages by providing car share and lowering parking rates. 

 

WYNYARD QUARTER - HOUSEHOLD OPERATING COSTS 

▼35%

▼41%

$0

$2,000

$4,000

$6,000

$8,000

$10,000

$12,000

$14,000

$16,000

$18,000

$20,000

Metro Average Reference Model

$
/d

w
e

lli
n

g/
yr

Transport variable costs

Transport fixed costs

Water variable costs

Energy variable costs

Water fixed costs

Energy fixed costs

Feed-in tariff revenue

 

Figure 7: Impact of energy, water and transports strategies on households living in the Wynyard Quarter (total site) 

                                                             

 
2 Statistics New Zealand, Household Economic Survey, 2009-10 

http://www.bts.nsw.gov.au/ArticleDocuments/82/vkt-regression.pdf
http://www.bts.nsw.gov.au/ArticleDocuments/82/vkt-regression.pdf
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AWDA LAND + WYNYARD CENTRAL 

     

 

 

As an example of how to give effect to leading edge sustainability standards, it was 

agreed at the Workshop to place a focus on AWDA owned land, including the Wynyard 

Central precinct.  This, in effect, meant that a small number of more stringent or higher 

performance strategies were modelled in addition to those already applied across the 

entire Wynyard Quarter development.  These included: 

 

1. Maximising solar PV generation 

2. Best practice commercial building specifications 

3. Managing car ownership and use 

4. Managing electricity network peak 

5. Maximising rainwater reuse 

 

The application of these five advanced strategies would deliver step change outcomes 

across key reportable areas (Table 5) including: 

 

 Stationary GHG emissions reductions of approximately 50% compared to the 

Auckland metropolitan average. 

 

 Water demand reductions of over 50% compared to the Auckland 

metropolitan average. 

 

 Reduction in vehicle kilometres travelled of over 60% compared to the Auckland 

metropolitan average. 

 

 Household operating cost reductions of 70% compared to the Auckland 

metropolitan average (equivalent to over $13,000 of savings per household per 

year). 

 

Recommended actions, costs and results for the AWDA owned land and Wynyard Central 

are provided in Table 1 and Table 6.  Note that while the same strategies have been 

applied to both AWDA land and Wynyard Central, there are some differences in the 

figures. This reflects the different land use and densities across the two sites, and 

highlights that sustainability strategies are not necessarily technology-based, but may also 

result from urban form and use of floor space. 

 

Key actions across energy, water and transport for AWDA owned land are then discussed 

in detail. The actions and results for Wynyard Central are similar hence will not be 

discussed separately apart from some specific scenarios.

KEY RESULTS FOR AWDA AND WYNYARD CENTRAL 

Key Metric 

AWDA Land Wynyard Central 

Business 
as Usual 

Workshop 
Scenario 

%  
Reduction 

Business 
as Usual 

Workshop 
Scenario 

%  
Reduction 

Energy             

  Total Precinct GHG Emissions (tCO2-e/yr)                         8,800 4,800 45% 2,500 1,300 48% 

  Total Precinct Electricity Demand (MWh/yr) 38,000 20,000 47% 12,000 6,700 44% 

  Total Precinct Peak Electricity (kW) 24,000 8,800 64% 8,900 3,300 62% 

  Total Precinct Gas Demand (GJ/yr) 62,000 40,000 37% 15,000 6,900 54% 

  *Residential GHG Emissions (tCO2-e/yr)           2,100 -600 131% 900 16 98% 

  Residential Peak Electricity (kW) 8.8 3.1 65% 8.6 3.0 65% 

  Non-Residential GHG Emissions (tCO2-e/yr)                         6,600 5,400 18% 1,600 1,300 21% 

  Non-Residential Peak Electricity (kW)  10,000 8,000 22% 2,900 2,100 27% 

       

Water       

  Total Precinct Water Demand (ML/yr) 360 190 48% 100 48 54% 

  Residential Water Demand (kL/dwelling/yr) 69 34 51% 67 29 56% 

  Non-Residential Water Demand (ML/yr) 250 130 47% 58 27 53% 

  Total Precinct Stormwater discharge (ML/yr) 380 220 42% 96 31 68% 

 
      

Transport       

  Residential GHG emissions (tCO2-e/year) 4,800 940 81% 1,000 150 79% 

  Residential (km/person/day) 13.3 6.5 51% 13.3 6.8 48% 

        

Affordability       

  Energy - $/household/year 2,600 1,400 45% 2,500 1,400 47% 

  Water - $/household/year 400 210 48% 380 200 47% 

  Transport - $/household/year 9,700 4,200 56% 9,500 4,100 57% 

  Total  - $/household/year 13,000 5,900 54% 12,000 5,700 51% 

Table 6: Key Results 

Note1: Due to the current configuration of CCAP Precinct, the model attributes all emission savings from solar PV to the residential buildings. 

 

Note 2: BAU and Workshop Scenarios results for each of the sites are different due to different land uses and densities of each scenario.
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AWDA LAND + WYNYARD CENTRAL: RECOMMENDED ACTIONS  

 

 

Maximise Solar PV 

Recommended Actions 

 

In order to maximise the solar potential of the site, roof area coverage of solar PV was increased from 

25% to 75%.  Total site coverage was not evaluated for two reasons: 

 

 It is technically difficult and often expensive to design all roof space to optimal orientation. 

 Provision was left for solar thermal collectors for the residential solar hot water systems. 

 

The roof space allocated to solar PV for AWDA was 55,000 m2. This equates to 7.5 MW of solar PV installation, 

generating 10,500 MWh of electricity per year, equivalent to over 50% of AWDA’s electricity demand.  For 

Wynyard Central, the roof allocated for solar PV is 12,000m2, equating to 1.6 MW, generating 2,300 MWh per 

year. 

 

Before progressing this strategy, it is recommended to consult with the electricity network owner as there are 

examples where higher network voltages as a result of concentrations of solar PV installations need to be 

accounted for and managed.  Additionally, significant exported electricity from the precinct would need to be 

catered for on weekends and public holidays. 

 

Effect: 

 

 17% reduction in emissions (Figure 8) 

 Supplies over 50% of AWDA’s electricity demand. 

 

Marginal capital costs: 

 

 AWDA:   $27,000,000 ($6,100 per dwelling and $72/m2 non-residential floor place) 

 Wynyard Central:  $5,900,000 ($3,800 per dwelling and $43/m2 non-residential floor space) 

 

Note that the per dwelling and per m2 costs for AWDA and Wynyard Central differ due to differing proportions of 

residential and non-residential GFA, and roof space available for PV. 

Improved Chiller Efficiencies for Commercial Buildings 

Recommended Actions 

 

Given the large amount of commercial floor space across the Wynyard Quarter, analysis at AWDA and Wynyard 

Central explored more stringent building energy performance specifications to demonstrate the potential 

benefits.  Retaining the improved façade treatment and advanced mixed mode space conditioning, it was 

considered prudent to model the impact of a super efficient electric chiller (COP 7, increased from a COP 5).  

These standards were only applied to the commercial floor space, and excluded retail, marine services and car 

parking. 

 

During the workshop, it was identified that collecting end use data from the new bank building in the Wynyard 

Quarter would make a positive contribution to understanding likely performance standards from similar 

developments and the ability of the market to deliver such innovation. 
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Figure 8: Greenhouse gas emission reduction strategies for AWDA 

 

Graphs showing the emission reductions for residential and non-residential strategies separately are provided in 

the Appendix (Figure 20 and Figure 21).  

 
Effect: The increased efficiency of the chillers (from 5 to 7) applied to the commercial floor space achieve: 

 

 An additional 500 MWh reduction in electricity demand across AWDA 

 An additional 350 kW reduction in peak electric demand across AWDA 

 A performance standard of greater than 80 kWh/m2/yr 

 2% reduction in emissions (Figure 8) 

 

Marginal capital cost: 

 

 AWDA:   $2,300,000 

 Wynyard Central:  $900,000  
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AWDA LAND + WYNYARD CENTRAL: RECOMMENDED ACTIONS  

 

 

Manage Car Ownership and Use 

Recommended Actions 

 

The locational advantage of the site can be leveraged through further reductions in local parking provision and, 

in turn, increased uptake of local carshare.   

 

Limiting residential parking to an average of 0.5 car spaces increases the expected percent uptake of 

carshare to approximately 20%, and combined, has the potential to reduce car use by an additional 44% to 

only 6.5 km per person per day across AWDA3.  

 

Transport variables used to calculate the expected car use for Wynyard Central include: 

 

1. Estimated Car ownership rates 

2. Distance to major centre 

3. Local employment 

4. Land use mix and housing density 

5. Access to public transport 

 

The expected carshare take up rate is calculated from first principles based on the business algorithms of 

Australia’s largest carshare provider which are embedded in CCAP Precinct. 

 

Effect 

 

 44% reduction in vehicle kilometres travelled across AWDA compared to business as usual, which translates 

to a 63% reduction compared to the Greater Auckland Metropolitan average (Figure 9). 

 Reduced car use results in a 50% reduction in household transport costs compared to business as usual, 

which translates to a 75% reduction compared to the Greater Auckland Metropolitan average (Figure 10) 

 

Cost 

 

Participants at the workshop noted that reduced parking will reduce building construction costs associated with 

high costs of excavation at across the Wynyard Quarter, translating to increased housing affordability. 

 

Waterfront Auckland provided an estimated developer profit of $25,000 per residential parking space. For the 

purpose of our analysis Kinesis did not assume this to be a marginal cost increase for the improved sustainability 

outcomes generated with reduced private vehicle use. 

 

 

 

 

 

                                                             

 
3 Household vehicle use and associated greenhouse gas emissions is calculated based on the CCAP Precinct VKT (vehicle kilometres travelled) 

regression model (see: Corpuz et al (2006) Development of a Sydney VKT Regression Model, www.bts.nsw.gov.au/ArticleDocuments/82/vkt-

regression.pdf).  This model has been calibrated and tested across Australian cities and calibrated to Auckland metropolitan VKT data. 
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Figure 9: Impact of 0.5 car spaces per dwelling and 20% car share uptake on residential household travel in AWDA 

 

AWDA – HOUSEHOLD OPERATING COSTS 

▼34%

▼69%

$0

$5,000

$10,000

$15,000

$20,000

$25,000

Metro Average Reference Model

$
/d

w
e

lli
n

g/
yr

Transport variable costs

Transport fixed costs

Water variable costs

Energy variable costs

Water fixed costs

Energy fixed costs

Feed-in tariff revenue

 

Figure 10: Impact of energy, water and transports strategies on households living in AWDA 

 

http://www.bts.nsw.gov.au/ArticleDocuments/82/vkt-regression.pdf
http://www.bts.nsw.gov.au/ArticleDocuments/82/vkt-regression.pdf
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AWDA LAND + WYNYARD CENTRAL: RECOMMENDED ACTIONS  

 

 

Managing Electricity Network Peak 

Recommended Actions 

 

As highlighted in the results for the Wynyard Quarter, the combination of strategies relating to energy efficiency 

and renewable energy significantly reduce the precinct’s electricity demand, greenhouse gas emissions and peak 

demand.  Figure 11 demonstrates that, at its best, the strategies proposed for Wynyard Central will reduce peak 

electricity demand by 65% on the hottest day of the year. 

 

WYNYARD CENTRAL – RESIDENTIAL PEAK SUMMER DAY PROFILE 

 

Figure 11: Residential electricity demand profile for hottest (peak) summer day. 

 

The reduction in peak demand associated with solar hot water provides scope to plan for electric vehicles.  Figure 

12 to Figure 15 show the effect of displacing electric hot water with solar (electric-boost) hot water and assuming 

that 100% of residents in Wynyard Central drive electric vehicles. Figure 12 and Figure 13 show that a significant 

proportion of overnight electricity demand is attributable to hot water. Figure 14 and Figure 15 show that electric 

vehicles increase overnight demand by only a small amount, while solar hot water significantly decreases overall 

electricity demand, contributing only a small proportion of predominantly day time demand. These charts 

highlight that removing electric storage off-peak hot water more than compensates for the increased evening and 

overnight load expected through the introduction of electric vehicles. 

 

In addition, electric vehicles, while increasing household electricity demand by 250 kWh per year, are expected to 

reduce transport greenhouse gas emissions by more than 50%. 

 

Effect 

 

 Peak demand reduced by approximately 15% for typical summer and winter days (Figure 14 to Figure 17) 

 Peak demand reduced by approximately 65% for peak summer day (Figure 11) 

 

 

 

 

Marginal capital costs of solar hot water with electric boost: 

 

 AWDA:   $7,100,000 

 Wynyard Central:  $3,100,000  
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Figure 12: Residential electricity demand profile for typical summer day showing electric storage hot water system and no 

electric vehicle demand profile. 

 

WYNYARD CENTRAL – RESIDENTIAL ELECTRICITY PROFILE FOR TYPICAL WINTER DAY (NO EV) 
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Figure 13: Residential electricity demand profile for typical winter day showing electric storage hot water system and no 

electric vehicle demand profile. 
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WYNYARD CENTRAL – RESIDENTIAL ELECTRICITY PROFILE FOR TYPICAL SUMMER DAY  

(WITH EV AND SOLAR HOT WATER) 
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Figure 14: Residential electricity demand profile for typical summer day showing solar (electric boost) hot water and 100% 

electric vehicle demand profile. 

 

 

WYNYARD CENTRAL – RESIDENTIAL ELECTRICITY PROFILE FOR TYPICAL WINTER DAY  

(WITH EV AND SOLAR HOT WATER) 
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Figure 15: Residential electricity demand profile for typical winter day showing solar (electric boost) hot water and 100% 

electric vehicle demand profile. 

 

 

 

 

An electric heat pump hot water system was also assessed in combination with electric vehicles, however did not 

offer a significant reduction in peak electricity demand. The electricity profiles using electric heat pumps for 

typical summer and winter days are shown in Figure 16 and Figure 17 respectively. It can be seen that peak 

demand is only marginally lower than the figures for an off-peak electric storage hot water (Figure 12, Figure 13). 
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Figure 16: Residential electricity demand profile for typical summer day showing electric heat pump hot water system and 

100% electric vehicle demand profile. 

 

WYNYARD CENTRAL – RESIDENTIAL ELECTRICITY PROFILE FOR TYPICAL WINTER DAY  

(ELECTRIC HEAT PUMP AND EV) 
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Figure 17: Residential electricity demand profile for typical winter day showing electric heat pump hot water and 100% 

electric vehicle demand profile. 
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AWDA LAND + WYNYARD CENTRAL: RECOMMENDED ACTIONS  

 

 

Maximise Rainwater Reuse 

Recommended Actions 

 

Connect the rainwater reuse system to hot water 

 

With the volume of rainwater collected off the roofs of the residential and non-residential buildings, not taking 

advantage of the consistent and significant residential hot water demand produces a suboptimal outcome.  In 

addition, rainwater can be used for non-residential hot water uses to improve the overall outcome. 

 

In order to maximise the use of rainwater for the hot water demand, the rainwater collection tank was increased 

to 1,000 kL (equivalent to 1,000 m3).  As with the entire Wynyard Quarter, this rainwater storage is expected to 

be located in the basement of individual buildings. 

 

Sensitivity analysis was performed with rainwater collection tank sizes of 1000, 2000 and 5000 kL for Wynyard 

Central. These tank sizes were found to reduce mains water demand by 33%, 39% and 44% respectively. 

 

Effect: 

 

Connecting the rainwater reuse system to residential hot water: 

 

 Increases rainwater collection by 36% to 113 ML per year across AWDA 

 Reduces water demand by an additional 16% to approximately 24 kL per person/year across AWDA 

 Contributes to overall reductions from rainwater reuse of 31% 

 

Marginal capital costs: 

 

 AWDA:   $1,600,000 (or $363 per dwelling and $4 per m2 for non-residential floorspace) 

 Wynyard Central:  $420,000 (or $270 per dwelling and $3 per m2 for non-residential floorspace) 

 

Note that these costs differ to those shown in Table 1 for rainwater reuse as they consider only the incremental 

cost of connecting the rainwater reuse system to hot water, while the figures in Table 1 show the costs for the 

overall rainwater reuse strategy.  
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Figure 18: Water reduction strategies for AWDA 
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EVALUATING EXISTING SUSTAINABILITY RESULTS 

     

 

 

Establishing meaningful sustainability targets is a challenge faced by most significant urban renewal projects 

globally.  Waterfront Auckland is currently guided by three tiers of aspirational sustainability metrics: 

 

 Auckland Council “Auckland Plan” (2012) 

 Wynyard Quarter Sustainability Framework (2009) 

 The net zero energy and water targets established as part of the Living Building Challenge 

 

While not all of the sustainable KPIs described in the above documents were assessed as part of the Precinct 

modelling process, it is interesting to make a direct comparison of the modelling results and the established 

targets where appropriate. 

Energy + Greenhouse 

A summary of existing standards demonstrate significant variation and, in some instances, a lack of clarity over 

what is actually being prescribed.  The following are KPIs established by Auckland Council 2040 vision: 

 

 GHG emission reductions of 10-20% by 2020 and 50% by 2050 (based on 1990 levels) 

 90% renewable electricity generation by 2025 

   

Both of the above targets are hard to translate directly into the Wynyard Quarter redevelopment as the first one 

relates to an irrelevant baseline for the project (and presumably assumes both stationary and transport 

emissions) and the second one is measured nationally against current renewable contribution of approximately 

75%. 

 

It is clear from the precinct modelling results that the short term GHG reduction target is easily complied with if 

the Metropolitan Average and BAU are accepted as appropriate baselines. Based on the applied development and 

technology scenarios, stationary GHG emission reductions of between 30% and 50% compared to BAU are 

readily achievable across Wynyard Quarter.  

 

Reductions in transport emissions of between 30% and 60%, compared to the metropolitan average, can be 

achieved if reduced vehicle ownership and a conversion to electric vehicles are used to leverage the locational 

advantage of the development site. 

 

The Waterfront Auckland SDF standards are more prescriptive but noticeably do not directly establish standards 

for GHG emission reductions: 

Building Energy Efficiency 

 Office/Commercial Buildings:  80kWh/m2/yr 

 Multi-unit Residential Buildings: 50kWh/m2/yr 

 

For the purpose of understanding the above we assumed the targets relate to total energy use within both 

building types (electricity + gas).   

 

 

 

 

The Office Building standard of 80kWh/m2/yr effectively describes the end use performance of a well designed 

office building with a highly effective façade treatment, advanced mixed mode space conditioning coupled with a 

super efficient electric chiller (COP 7).    This standard exceeds what was applied for BAU office buildings 

(105kWh/m2/yr – which exceeds New Zealand Building Standards and is the approximate equivalent of 5 Star 

NABERS) for the Total Development site.  

 

It is thought for new office buildings in the Wynyard Quarter a total energy performance standard of 

80kWh/m2/yr is aggressive but achievable through improved mixed mode ventilation, facade engineering and 

the use of super-efficient chillers.  As a comparison, it should be noted that a naturally ventilated, small footprint 

office building can achieve performance standards of below 30kWh/m2/yr if variable indoor amenity is tolerated 

by occupants. 

 

The total energy multi-unit residential standard 50kWh/m2/yr is significantly more stringent than the reference 

standard that was used Kinesis CCAP Precinct Model (90kWh/m2/yr) which approximately equated to NZ 

building standards requiring thermal performance of 4 star HERs and standard technology fitout for power, 

lighting and hot water demands.  Under the improved modelled scenarios for all land parcels a performance of 

approximately 40kWh/m2/yr was applied through improved design and insulation (7 star HERs), electric 

boosted solar hot-water and efficient appliances.  

 

Given the above results were achieved without assuming the extreme scenario of assuming zero cooling or 

heating demands it is reasonable that the proposed total energy standard of 50kWh/m2/yr be considered 

appropriate. 

Renewable Energy (onsite generation) 

 Initial target: 5% 

 10 yr target:  10% 

 30 yr target: 30%  

 

The land use scenario for the Total Site assumed solar PV be applied to 25% of total roof area (residential + non-

residential).  This equated to 10% onsite electricity generation.  For the AWDA-owned land and Wynyard Central 

case studies the roof coverage was pushed to 75% and with the more efficient office specifications combined to 

achieve a total site electricity generation capacity of 33% for Wynyard Central, and 50% for AWDA.  Depending 

on roof design it would be highly unlikely to achieve coverage of greater than 75% without significant effort and 

allowance needs to be made for the solar hot water thermal collectors for the residential floorspace. 

 

Given the above modelled results it is clear that compliance with the renewable energy targets would not be 

considered onerous. 

 

To achieve zero net energy under the Living Building Challenge a shortfalls of 48,000 MWh across the total 

precinct, 20,000 MWh across AWDA, and 7,000 MWh across the Wynyard Central precinct would have to be 

met.  This would require the installation of approximately 14 MW, 6 MW and 2 MW of commercial scale wind 

turbines in a high wind area (average 9 metres/second) respectively for both scenarios assuming there was no 

more gains in end use efficiency achieved.   

 

Note: The lack of commercial wind resources on site would normally dictate that any capital expended on wind 

turbines would be best located off site in a commercially viable wind farm location. 
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Water Conservation  

The water conservation target established by Auckland Council as part of a 2040 vision was a reduction in gross 

per capita water consumption of 15% by 2025 (based against 1990 levels).  With the modelled results indicating 

total site water reductions between 30% and 50% against both Metropolitan and BAU benchmarks it would be 

reasonable to assume that this KPI be readily achieved. 

 

For the residential component of the development per capita water consumption figures of 50 kL per person per 

year (total site), compared to approximately 175 kL per person per year for an average Auckland resident, and 30 

kL per person per year (AWDA and Wynyard Central) are estimated as a result of the end use efficiencies and 

water reuse strategies proposed.   

Stormwater 

Waterfront Auckland SDF standards for stormwater specify achieving a figure of 95% treatment of all 

stormwater.  In terms of what was assessed for the precinct modelling for Wynyard Quarter the effect of the end 

use efficiencies and rainwater capture and reuse resulted in stormwater discharge reductions of between 50% 

and 70%.  The higher number associated with the Wynyard Central precinct is due to the greater end-use 

demand associated with hot-water connection and a higher ratio of residential to non-residential floorspace. 

While not assessed as part of the analysis for this project, this is expected to reduce stormwater pollutant loads 

from the site.  
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Qualifications 

 

The Waterfront Auckland Wynyard Quarter Precinct Report (December 2012) is provided subject to some 

important assumptions and qualifications: 

 

 The results presented in this report are modelled estimates using mathematical calculations and are based 
solely on the current available data and information provided by Auckland Waterfront. The data, information 
and scenarios presented in this report have not been separately confirmed or verified. Accordingly the results 
should be considered to be preliminary in nature and subject to such confirmation and verification. 
 

 Energy, water and greenhouse consumption estimates are based on local climate and utility data available to 
the consultant at the time of the report. These consumption demands are, where necessary, quantified in 
terms of primary energy and water consumptions using manufacturer’s data and scientific principles.   

 

 Transport results are based on a travel regression model that draws on the key land use, location and 
demographic variables to determine a best estimate for residential vehicle use. Associated greenhouse gas 
emissions are calculated using representative private and public vehicle emissions data from a range of 
sources. 

 

 Cost estimates provided in this report are indicative only based on Kinesis’s project experience and available 
data from published economic assessments.   

 

 The Kinesis software tool and results generated by it are not intended to be used as the sole or primary basis 
for making investment or financial decisions (including carbon credit trading decisions). Accordingly, the 
results set out in this report should not be relied on as the sole or primary source of information applicable to 
such decisions.   

 

 

Key Data Sources and Assumptions 

Climate 

Daily or hourly rainfall data for Auckland Source:  

2011 hourly rainfall data for Auckland, Mangere EWS weather station, published by NIWA, the National Climate 

Database, NIWA 

 

Hourly temperature for Auckland Source:  

TMY dry bulb temperature (year 2002) for Auckland, published by NIWA, the National Institute of Water and 

Atmospheric Research 

 

Hourly insolation for Auckland Source:  

TMY global overall insolation data (year 2002) for Auckland, published by NIWA, the National Institute of Water 

and Atmospheric Research 

Energy (General) 

2010 Greenhouse Gas Coefficients Source:  

Voluntary greenhouse Gas Reporting Emission Factors, published by the Ministry for the Environment.  

 

Electricity Coefficient: 0.149 kgCO2e/kWh 

 

Gas Coefficient: 0.0537 kgCO2e/MJ 

 

Benchmark (average) greenhouse gas emissions:  

 

1. Auckland Council Carbon Strategy Technical Report Draft 1 June 2011, published by ARU 

2. Energy Resilience and Climate Change Mitigation, Strategic Options Consultation Paper for Auckland 

Council, January 2012, published by ARUP 

 

Residential Energy 

Residential Energy Breakdown Source: 

 

1. Page 11 and 12 in Auckland Carbon Strategy Technical Report, published by ARUP 

2. Energy use in New Zealand households.  Final report on the Household Energy End-use Project (HEEP), 

BRANZ Study Report SR 221 (2010). 

 

Per dwelling electricity consumption: 1,872 kWh/yr 

 

Per dwelling gas consumption: 10,300 MJ/yr 

 

Residential Non-thermal Equipment Energy Breakdown: 

 

Energy End-Use Percentage of Use 

Lighting 23% 

Refrigeration 27% 

Laundry 5% 

Appliances & Kitchen 27% 

Other 3% 
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Residential Thermal Energy Performance Breakdown: 

 

HERS Stars 
Annual Heating 

Demand - 
MJ/m2: 

Annual Cooling 
Demand - 
MJ/m2: 

Total - MJ/m2: 

0.5 429 80 510 

1 351 66 417 

1.5 287 54 341 

2 236 44 280 

2.5 195 37 232 

3 162 30 192 

3.5 136 25 162 

4 116 22 138 

4.5 101 19 119 

5 87 16 104 

5.5 76 14 91 

6 67 13 80 

6.5 58 11 69 

7 50 9 59 

7.5 42 8 49 

8 33 6 39 

8.5 25 5 30 

9 17 3 20 

9.5 10 2 12 

10 4 1 5 

Non-Residential Energy 

Non-residential Energy Consumption Source: 

BEES Study report SR 236. Building energy end-use study year 3 

Electricity: 108 kWh/(m2.yr).  Note this figure is not identical to the results listed in the report due to precinct 

HVAC calculations. (Report consumption: 100-120 kWh/(m2.yr) 

 

Non-residential Energy Breakdown Source: 

BEES Interim report. Study report SR 260/2. Building energy end-use study Detailed Monitoring. 

 

Energy End-Use Percentage of Use 

Power Points 33 

Lights 31 

Heating and Cooling 22 

Hot Water 3 

Servers <1 

Other 11 

 

Non-residential New Building Standards: 

1. NZS4218-2004 

2. NZS4243.1-2007 

3. NZS4243.2-2007 

4. H1 Compliance options Issue 522, 2010, published by BRANZ 

 

Water (General) 

Water Consumption for Auckland Source: 

Auckland Regional Water Demand Management Plan June 2011, published by Watercare: 

http://www.watercare.co.nz/SiteCollectionDocuments/AllPDFs/Publications/Demand_Management_Report_2

011.pdf  

 

Total Water Consumption: 275 L/(person.day) 

 

Residential Water Consumption: 175 L/(person.day) 

http://www.watercare.co.nz/SiteCollectionDocuments/AllPDFs/Publications/Demand_Management_Report_2011.pdf
http://www.watercare.co.nz/SiteCollectionDocuments/AllPDFs/Publications/Demand_Management_Report_2011.pdf
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Residential Water 

Residential Water Consumption Breakdown Source: 

 

1. Auckland Regional Water Demand Management Plan June 2011, published by Watercare, ref: 

http://www.watercare.co.nz/SiteCollectionDocuments/AllPDFs/Publications/Demand_Management_Repor

t_2011.pdf 

 

2. 2008 Auckland water use study - monitoring of residential water end uses, published by BRANZ: 

http://www.branz.co.nz/cms_show_download.php?id=fd1b4c6fd498564cefe2084a7e99c7b0265b4607 

 

Water End Use 

Summer 2008 
Feb 1-month 

Winter 2008 
Jun/July 1-month 

Per household Per person Per household Per person 

litre/day litre/day litre/day litre/day 

Tap 51.9 21.5 66.3 28.5 

Shower 112.6 45.9 139.4 51.8 

Washing machine 97.9 42.2 96.5 42.5 

Toilet 75.8 33 74.4 32.4 

Dishwasher 5.7 2.3 5.5 2.3 

Bathtub 8.9 2.8 7.2 2.1 

Misc 2.9 0.8 1.7 0.9 

TOTAL INDOOR 358 149 391 161 

Outdoor 83.2 10.5 25.5 10.5 

Leaks 14.7 3.5 9.4 3.5 

TOTAL USE 456 188 425 175 

 

Non-Residential Water 

Non-Residential Water Consumption Breakdown Source: 

BEES - Water Use Auckland Baseline Study 2012, published by BRANZ, ref: 

http://www.branz.co.nz/cms_show_download.php?id=1d7d744215de2786f868227efae73f5a4fccb473 

 

Commerce/Office Water Consumption: 540 litres/m2/year 

 

Transport 

Auckland Metropolitan Average Vehicle Kilometres Travelled: 13.3 km/person/day 

 

Vehicle Emissions Factor Source: Voluntary Greenhouse Gas Reporting Emission Factors 2010:  

 

Car Emissions Factor: 0.238 kg CO2-e/km 

 

Household vehicle use and associated greenhouse gas emissions is calculated based on the CCAP Precinct VKT 

(vehicle kilometres travelled) regression model (see: Corpuz et al (2006) Development of a Sydney VKT 

Regression Model, www.bts.nsw.gov.au/ArticleDocuments/82/vkt-regression.pdf).  This model has been 

calibrated and tested across Australian cities and calibrated to Auckland metropolitan VKT data.   

 

Transport variables used to calculate the expected car use for Wynyard Central include: 

 

1. Estimated Car ownership rates 

2. Distance to major centre 

3. Local employment 

4. Land use mix and housing density 

5. Access to public transport 

 

The expected carshare take up rate is calculated from first principles based on the business algorithms of 

Australia’s largest carshare provider which are embedded in CCAP Precinct. 

Residential Dwellings 

Occupancy Rate Source: 

2006 data for Usually Resident Households, published by Statistics New Zealand, Census of Population and 

Dwellings.  

 

Overall Residential occupancy: 1.2-2.2 persons/dwelling 

 

Average dwelling size: 90 m2, ranging from 1 bedroom x m2 to 3 bedroom x m2 dwellings.

http://www.branz.co.nz/cms_show_download.php?id=fd1b4c6fd498564cefe2084a7e99c7b0265b4607
http://www.branz.co.nz/cms_show_download.php?id=1d7d744215de2786f868227efae73f5a4fccb473
http://www.bts.nsw.gov.au/ArticleDocuments/82/vkt-regression.pdf
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Costs and Tariffs 

Technology and Design Costs Source: 

Marginal capital costs for various technologies and designs have been sourced from a variety of sources through 

desktop research. 

 

Residential Electricity 

http://www.novaenergy.co.nz/sites/default/files/uploads/Auckland%20Central%20Residential%20Pricing%20-

%20April%202012.pdf 

 

Residential Gas 

http://www.novaenergy.co.nz/sites/default/files/uploads/Auckland%20Central%20Residential%20Pricing%20-

%20April%202012.pdf 

 

Residential Water 

http://www.watercare.co.nz/common-content/billing-and-payment/water-and-wastewater-

charges/Pages/default.aspx 

 

Non-Residential Electricity 

Pegged at 10% below residential usage tariff, due to unavailability of full business price lists 

 

Non-Residential Gas 

Pegged at 10% below residential usage tariff, due to unavailability of full business price lists 

 

Non-Residential Water 

http://www.watercare.co.nz/Pages/Non-domestic-water-and-wastewater-charges.aspx 

 

Marginal capital cost assumptions 

Marginal capital cost figures are in 2012$  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Residential Mains Water Rate Unit 

Applied tariff: 1.343 $/kL 

Service charge per dwelling: 582 $/yr 

   
Residential Grid Electricity Rate Unit 

Applied tariff: 0.22 $/kWh 

Service charge per dwelling: 331.83 $/yr 

   
Residential Gas Rate Unit 

Applied tariff: 0.08 $/MJ 

Service charge per dwelling: 289.83 $/yr 

   
Non-Residential Mains Water Rate Unit 

Applied tariff (including service charge): 1.39 $/kL 

   
Non-Residential Grid Electricity Rate Unit 

Applied composite tariff: 0.20 $/kWh 

   
Non-Residential Gas Rate Unit 

Applied composite tariff: 0.07 $/MJ 

 

 

 

http://www.novaenergy.co.nz/sites/default/files/uploads/Auckland%20Central%20Residential%20Pricing%20-%20April%202012.pdf
http://www.novaenergy.co.nz/sites/default/files/uploads/Auckland%20Central%20Residential%20Pricing%20-%20April%202012.pdf
http://www.novaenergy.co.nz/sites/default/files/uploads/Auckland%20Central%20Residential%20Pricing%20-%20April%202012.pdf
http://www.novaenergy.co.nz/sites/default/files/uploads/Auckland%20Central%20Residential%20Pricing%20-%20April%202012.pdf
http://www.watercare.co.nz/common-content/billing-and-payment/water-and-wastewater-charges/Pages/default.aspx
http://www.watercare.co.nz/common-content/billing-and-payment/water-and-wastewater-charges/Pages/default.aspx
http://www.watercare.co.nz/Pages/Non-domestic-water-and-wastewater-charges.aspx
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WYNYARD QUARTER – RESIDENTIAL GREENHOUSE GAS EMISSION REDUCTION STRATEGIES 
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Figure 18: Residential greenhouse gas emission reduction strategies for the Wynyard Quarter (total site) 

 

WYNYARD QUARTER – NON-RESIDENTIAL GREENHOUSE GAS EMISSION REDUCTION STRATEGIES 
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Figure 19: Non-residential greenhouse gas emission reduction strategies for the Wynyard Quarter (total site) 

AWDA – RESIDENTIAL GREENHOUSE GAS EMISSION REDUCTION STRATEGIES 
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Figure 20: Residential greenhouse gas emission reduction strategies for AWDA 

 

AWDA – NON-RESIDENTIAL GREENHOUSE GAS EMISSION REDUCTION STRATEGIES 
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Figure 21: Non-residential greenhouse gas emission reduction strategies for AWDA 


