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Department of Planning and Community Development
INFORMATION SHEET 
for DPCD infrastructure grant applicants
ENVIRONMENTALLY SUSTAINABLE DESIGN (ESD) Principles
The construction and operation of buildings can have a significant direct and indirect impact on the environment.  Including ESD initiatives in the design of new buildings or of renovations of existing buildings can reduce operation costs and environmental impacts and can increase building resilience. This information sheet includes links to further information on a range of ESD initiatives that you may wish to consider in the development of your project.  
Box

TIP 1: Grant applicants should include ESD features in their submissions for funding infrastructure projects.
NOTE: Some programs have a compulsory ESD component: The Sport and Recreation applications for Major Facilities, Seasonal Pools and Better Pools programs, require at least 20 percent of the grant amount to be allocated to components that will improve energy or water efficiency and environmental sustainability.
Box

TIP 2: Quantify the outcomes of ESD features: Applicants are encouraged to quantify the outcomes their ESD features are expected to achieve. These could include the initial capital costs, running cost savings, energy savings, emission reductions or water savings.
1. OPTIMISE SITE / STRUCTURE POTENTIAL
· Building Orientation: Ensuring that the building has good solar access – amount of sun’s energy available to the building – that will result in heat gain from the sun, reduce energy requirements and improve comfort levels. 

http://www.resourcesmart.vic.gov.au/documents/Sustainable_Rebuilding_Ideas_-_Complete_Fact_Sheets.pdf (Page 8)
· Insulation of the building envelope will help keep heat in during the winter and reduce heat gain in summer. Some insulation materials can also be used for soundproofing. Insulation should always be coupled with appropriate shading of windows and adequate ventilation in summer.  

http://www.resourcesmart.vic.gov.au/documents/Sustainable_Rebuilding_Ideas_-_Complete_Fact_Sheets.pdf (Page 26)
· Windows: Window design, orientation, glazing treatment, shading and internal coverings can have a significant impact on building’s energy efficiency and comfort. Look for Windows Energy Ratings Scheme (WERS) labels. 

http://www.resourcesmart.vic.gov.au/documents/Sustainable_Rebuilding_Ideas_-_Complete_Fact_Sheets.pdf(Page 16)
· Integrated green roofs and light coloured roofs can assist with insulation and reduce heat pockets in city areas. http://www.melbourne.vic.gov.au/Environment/WhatCouncilisDoing/Pages/Greenroofs.aspx
http://www.wbdg.org/resources/greenroofs.php?r=site_potential
· Landscaping
· Minimise habitat disturbance, enhance biodiversity and complement natural systems

· Capture storm water run offs 

· Use vegetation swales and depressions to reduce run offs

· Control erosion through improved landscaping practices

· Use vegetation, grading and stabilization techniques to prevent erosion

· Consider planting trees to shade areas of the building exposed to sun

· Minimise water use

· Minimise invasive plants

· Minimise chemical use

 http://www.wsud.org/downloads/Planning%20Guide%20&%20PN%27s/07-Landscape%20measures.pdf
· Design for sustainable transportation: encourage alternatives to commuting; consider bicycle parking and proximity to public transport. http://www.bv.com.au/general/bike-parking/40551/
Box

The main objective of the sustainable design principle is to avoid resource depletion of energy, water and raw materials, prevent environmental degradation caused by infrastructure facilities throughout their lifecycle and create built environments that are liveable, comfortable, safe and productive.
Six fundamental ESD principles:

1. Optimise size / Existing structure potential

2. Optimise energy use

3. Protect and conserve water

4. Use environmentally preferable products

5. Enhance Indoor Environmental Quality

6. Optimise Operational and Maintenance Practices

http://www.wbdg.org/design/sustainable.php
2. OPTIMISE ENERGY USE: PASSIVE SOLAR DESIGN 

· Thermal mass refers to building materials ability to absorb and store heat, and release it later. Adding thermal mass within an insulated building acts as a heat sink thereby tempering the internal environment by reducing and delaying the onset of peak temperatures, keeping the building cooler in summer and warmer in winter.
http://www.resourcesmart.vic.gov.au/documents/Thermal_Mass(1).pdf
http://www.resourcesmart.vic.gov.au/documents/Sustainable_Rebuilding_Ideas_-_Complete_Fact_Sheets.pdf (Page36)
· Daylighting: Light Shelves – designed to shade external windows and at the same time reflect daylight into the building interior. Light shelves can complement conventional artificial lighting in the daytime and reduce need for artificial lighting.
http://www.resourcesmart.vic.gov.au/documents/light_shelves.pdf
· Light pipes are designed to transport daylight over extended distances by installing the collector, transmitter and emitter and will offset the cost of conventional lighting.
http://www.resourcesmart.vic.gov.au/documents/light_pipes.pdf
· Dual purpose solar hot water systems: excess heat generated by increasing the number of solar panels can be used to for space heating – by passing hot water through the pipes and cooling – by driving the absorption chillers with excess heat. Applicable to buildings with hot water and pool heating and cooling and heating spaces.
               http://www.resourcesmart.vic.gov.au/documents/dual_purposeSHW.pdf
· Solar Heat for Industrial Purposes:
http://www.sustainability.vic.gov.au/resources/documents/Solar_heat_for_industrial_processes.pdf
· Large scale industrial and commercial solar water heaters require comprehensive design for optimal performance. For more information refer to: 
http://www.sustainability.vic.gov.au/www/html/2867-commercial-and-industrial-solar-water-heaters.asp?intLocationID=2867&intSiteID=4#anchor2867
· Automatic shading system – solar powered shading system allow for automated operation incorporating wind and solar sensors. 
· http://www.resourcesmart.vic.gov.au/documents/CS_CERES_Science  works.pdf
· Solar air heaters provide free interior heating. The sunrays heat the solar collectors, warming the air to be conveyed into a room. http://www.resourcesmart.vic.gov.au/documents/solar_air_heaters.pdf
· Thermal storage: Heat pumps – work like a domestic refrigerator in reverse – they absorb heat from the ground, air or body of water and store it in a small space.
http://www.resourcesmart.vic.gov.au/documents/heat_pumps.pdf
· Solar chimney: by natural convection – air exchange and movement within the building – solar chimneys promote ventilation of unwanted heated air.
          
 http://www.resourcesmart.vic.gov.au/documents/solar_chimney.pdf
· Transpired Solar Air Heaters – use of clean solar energy to reduce the heating load for all or part of the building, suitable for large heating loads and large indoor spaces.
      http://www.resourcesmart.vic.gov.au/documents/Transpired_Solar_Air_Heaters(1).pdf
· Photovoltaic systems: widely used for generating electricity for a variety of purposes. Innovative use of photovoltaic systems is supported by the use heat recovery. http://www.resourcesmart.vic.gov.au/documents/photovoltaic_systems.pdf 

Also see integrated solar roofing system.
· Solar concentrators: excess heat generated by conversion of solar energy into electricity used to generate hot water – combined heat and power system.

http://www.resourcesmart.vic.gov.au/documents/solar_concentrators.pdf
· Trombe walls forms part of the building envelope. Solar radiation will heat the air trapped between the outer double layer of glass and the 20-30cm tick masonry wall and the wall itself. The heat is released into the indoor spaces. Trombe wall can complement or entirely replace the conventional heating. 
`
http://www.resourcesmart.vic.gov.au/documents/trombe_walls.pdf
· Hollow core: precast extruded concrete slab with in-built air ducts that acts as climate control system. The slabs act as heat storage and air exchange device.  Air is circulated into the room by mechanical ventilation systems. 
http://www.resourcesmart.vic.gov.au/documents/hollow_core.pdf
Other renewable energy sources
· Wind turbine: Some planning is required to determine if there is sufficient wind speed in the area to generate sufficient energy. Open sites away from buildings, on seashores or on top of commercial buildings are most appropriate.
http://www.sustainability.vic.gov.au/www/html/2770-wind-in-urban-areas.asp
· Natural Ventilation Systems, rely on natural driving forces, such as wind and temperature differences between a building and its environment to drive a flow of fresh air through a building - an approach rather than technology, using supporting strategies such as solar chimneys. Natural ventilation can replace air conditioning entirely or may be integrated with mechanical systems in a hybrid/mixed mode.

http://www.resourcesmart.vic.gov.au/documents/Natural_Ventilation_Systems.pdf
· Bioenergy: extraction of clean low-emission electricity from sources such as urban garden and food wastes, animal waste, sewage, plantation wood waste and agricultural crop wastes:  
http://www.cleanenergycouncil.org.au/cec/technologies/bioenergy.html
http://www.sustainability.vic.gov.au/resources/documents/Tallow_Resource_Assessment.pdf
http://www.sustainability.vic.gov.au/resources/documents/Easy_Guide_Waste_Technologies2.pdf
Co-Generation relates to simultaneous production of electricity and heat utilising one primary fuel, such as natural gas, by harnessing the heat that would otherwise be wasted. The carbon dioxide emission is substantially reduced and it provides a secure energy solution protecting from the rising energy costs.

http://www.epa.vic.gov.au/climate-change/carbon-innovators/docs/RobClinch-JamesSelth.pdf
http://www.resourcesmart.vic.gov.au/for_businesses/energy_4513.html
http://www.aph.gov.au/library/pubs/rn/1998-99/99rn21.htm
Using gas
Using gas hot water systems instead of electricity will reduce green house emissions.
http://www.climatechange.gov.au/en/what-you-need-to-know/appliances-and-equipment/hot-water-systems/gas.aspx
Box

Approximately 70% of the building’s environmental impacts are ‘locked in’ during the design stage of the development.

Box

TIP 3: Integrated design – plan ahead and consult with experts: foster communication amongst all parties that could be involved in the project and facilitate working together from the start to coordinate and optimise the design of the site and building. 

http://www.melbourne.vic.gov.au/1200buildings/what/Pages/IntegratedDesign.aspx   http://www.melbourne.vic.gov.au/1200buildings/what/Pages/EnergyPerformanceContract.aspx
3. PROTECT AND CONSERVE WATER
Water harvesting: storm water is easy to capture, store and use for many purposes around commercial and community facilities. Simple management protocols and catchment management practices will ensure that water can be used for low-risk purposes such as irrigation. 
· Stormwater harvesting and use:

http://www.epa.vic.gov.au/water/stormwater/stormwater-harvesting.asp
· Building sites and stormwater:

http://www.epa.vic.gov.au/water/stormwater/stormwater_building_sites.asp
· Water Sensitive urban design:

http://epanote2.epa.vic.gov.au/EPA/Publications.NSF/2f1c2625731746aa4a256ce90001cbb5/30036b876fce1e89ca257000002a85b9/$FILE/989.pdf
· Using rainwater: http://epanote2.epa.vic.gov.au/EPA/Publications.nsf/2f1c2625731746aa4a256ce90001cbb5/97d49fe7f9d9edc6ca25723a00836870/$FILE/DSE0603.pdf
· Rainwater use in urban communities:

http://www.health.vic.gov.au/environment/downloads/rainwater_use_in_urban_communities.pdf
Water recycling: Waste water is treated in specials plants and distributed through pipes separate from main water supply.  Grey water can be used for toilet flushing and irrigation.
Australian Guidelines for Water Recycling:

http://www.ephc.gov.au/taxonomy/term/39
4. USE ENVIRONMENTALY FRIENDLY OR GREEN MATERIALS
   AND PRODUCTS
Choose materials that have reduced impact on the environment and that provide a healthier indoor environment by:
· Reusing existing materials, such as saving materials from demolition

· Maximising use of recycled materials or with high recyclable content

· Using locally produced materials

· Using materials that require low usage of row resources in their production

· Using non-toxic materials

· Using wood from sustainably managed forests.
Material Selection: http://www.yourbuilding.org/library/Products%20and%20materials%20and%20sustainable%20commercial%20buildings.pdf
http://www.yourbuilding.org/Article/NewsDetail.aspx?p=83&id=1569
Plan for demolition and reduce waste:
http://www.sustainability.vic.gov.au/resources/documents/Waste_Guidelines1.pdf
http://www.sustainability.vic.gov.au/resources/documents/Construction_Waste_Minimisation_Plan.pdf
http://www.sustainability.vic.gov.au/www/html/1940-how-to-minimise-construction--demolition-waste.asp
http://www.sustainability.vic.gov.au/resources/documents/recycling_construction_demolition.pdf
http://www.sustainability.vic.gov.au/resources/documents/Demolition_Waste_Minimisation_Plan.pdf
http://www.sustainability.vic.gov.au/resources/documents/Model_Contract_Clauses.pdf
http://www.sustainability.vic.gov.au/resources/documents/Publications_and_Resources.pdf
http://www.sustainability.vic.gov.au/www/html/2886-clean-site-program.asp?intSiteID=4
5. ENHANCE INDOOR ENVIRONMENTAL QUALITY 
· Drought Proofing and ventilation: the control of air movement achieved through reduction of air leakage and installation of controllable ventilation. This will improve indoor air quality.

http://www.resourcesmart.vic.gov.au/documents/Sustainable_Rebuilding_Ideas_-_Complete_Fact_Sheets.pdf (Page44)
· For further ideas on improving indoor spaces refer to:

http://www.sustainability.vic.gov.au/resources/documents/Green_Lease.pdf
http://www.yourbuilding.org/library/Occupant%20satisfaction%20with%20indoor%20environmental%20quality%20in%20green%20buildings.pdf
6. OPTIMISE OPERATIONAL AND MAINTENANCE PRACTICES
· Sustainability Victoria Fit-out:

http://www.resourcesmart.vic.gov.au/for_businesses_3753.html
· Green lease guide:
http://www.resourcesmart.vic.gov.au/documents/Green-Lease-Guide.pdf
· Lighting:

http://www.resourcesmart.vic.gov.au/documents/SV_fitout_Tech_Sheet_Lighting_1.pdf

· Materials:

http://www.resourcesmart.vic.gov.au/documents/SV_fitout_Tech_Sheet_Materials.pdf
· Information and Communication Technology:

http://www.resourcesmart.vic.gov.au/documents/SV_fitout_Tech_Sheet_ICT.pdf
· Waste:
http://www.resourcesmart.vic.gov.au/documents/SV_fitout_Tech_Sheet_Waste_1.pdf
7. FINIDNG SUSTAINABLE TRADES PEOPLE AND PROFESSIONALS
· Green Living Builders:  http://www.mbav.com.au/vpLink.aspx?ID=000000001000&MENU=1
· GreenPlumbers:  http://greenplumbers.com.au/
· EcoSmart Electricians: http://www.ecosmartelectricians.com.au/
· Green Painters:  http://www.greenpainters.org.au/
· Landscapers: http://www.sgaonline.org.au/
· Find an accredited thermal performance assessor:

http://www.bdav.org.au/thermal-performance-assessors
https://secure.absa.net.au/findass/find.aspx

Box

Other useful links

For a comprehensive list of solar technology solutions, construction impacts, suppliers / manufacturers, demonstration projects and other relevant information refer to: 

http://www.resourcesmart.vic.gov.au/documents/Solar_Technologies_list.xls
CSIRO: www.csiro.au
Sustainability Victoria: www.sustainibility.vic.gov.au
ESD Design Guide - Office and Public Buildings: http://www.environment.gov.au/sustainability/government/publications/esd-design/pubs/esd-design-guide.pdf
Green Building Council of Australia: 
www.gbca.org.au
Technical Manual for sustainable designing and building: http://www.yourhome.gov.au/technical/index.html
Water efficiency labelling and standards: 

http://www.waterrating.gov.au/
Department of Climate Change and Energy Efficiency:

 http://www.climatechange.gov.au/
Energy rating:

 http://www.energyrating.gov.au/
Department of Environment, Water, Heritage and Arts - Energy Star: 

http://www.energystar.gov.au/
Living Greener:

 http://www.livinggreener.gov.au/energy/building-renovating-energy-efficiency
Clean Energy Council - Resource Centre: https://www.cleanenergycouncil.org.au/cec/resourcecentre/factsheets.html
Case studies:

https://www.cleanenergycouncil.org.au/cec/resourcecentre/casestudies/Energy-Efficiency/Hornsby.html
https://www.cleanenergycouncil.org.au/cec/resourcecentre/casestudies/Solar/Anangu-Solar.html
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