METRONET Base Case Framework [bookmark: _GoBack]PRO-MNO-MET-SU-GDL-0001

Transport Infrastructure
[image: ]

[image: ]
DOCUMENT VERSION CONTROL
	Version #
	Prepared By
	Revision Date
	Endorsed/ Approved by
	Remarks

	0
	Josh Key
	02/09/20
	Patrick Jeannerat – MO
	Endorsed with minor amendments 




Disclaimer
The document will support officers of the Public Transport Authority and METRONET Office in assessing Lifecycle Assessments undertaken for projects. This document provides a framework for projects to use to determine what is considered business as usual on projects. 

Successful management of sustainability is the responsibility of the consultants/ contractors employed by METRONET Office and/or the Public Transport Authority whom adopt this framework.
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The METRONET Program (METRONET) combines transport and land use planning and project delivery to provide for more sustainable and responsible growth and development for Perth. Sustainable development as a concept is broadly defined as “development that meets the needs of the present without compromising the ability of future generations to meet their own needs” (WCED, 1987).
METRONET creates an opportunity to transform Perth through an expanded rail network that will see urban intensification in more than 5000ha of land within walking distance of new stations, supporting the delivery of the State’s metropolitan growth strategy Perth and Peel @ 3.5 million (WAPC, 2018a).
METRONET recognises the importance of considering sustainability to deliver against its overarching vision and to deliver projects in an economically, socially and environmentally responsible manner.
[bookmark: _Toc48036071][bookmark: _Toc50044022]Purpose and Scope
This Base Case framework has been prepared by the METRONET Office to support projects in understanding what is deemed business as usual in relation to resource, energy and water use by the Project. It is intended to act as a standard BaU benchmark to be used when undertaking life cycle assessments or opportunity saving assessments. 
Additionally it will support the development of Base Case proposals under the Infrastructure Sustainability (IS) rating scheme and act as a benchmarking guideline for the Green Building Council (GBCA) rating scheme credits. This is relevant to Transport Infrastructure being designed and delivered through the METRONET Lead Agency, Public Transport Authority (PTA).
This framework outlines:
· Key requirements and assumptions for Resource, Energy and Water use by the Project that need to be incorporated as part of any base case proposal.
· Comparison between the Base Case and a Design Case for these usage categories aligning with several requirements from the IS Rating Scheme.
This framework does not replace the requirement/s of Projects to submit and have specific rating scheme credit deliverables verified, such as the Base Case Proposal under the IS rating scheme. 
[bookmark: _Toc50044023]Review
This base case framework identifies what is considered Business as Usual (BAU) for infrastructure delivery in the Perth Metropolitan area. BAU assumptions were identified through consultation with a multi-disciplinary team of planning, delivery and operational staff from METRONET, PTA and Main Roads WA. These BAU assumptions are considered relevant at time of issue and applicable tor projects awarded between 2020 and 2022. Over time industry evolves, changing what is deemed to be BAU, which requires this frame work to be periodically reviewed and updated as necessary.



[bookmark: _Toc50044024]Resource Use Boundary 
All impacts need to be considered across the whole life of the asset, the minimum consideration are detailed in Table 1.
Table 1 
	Resource Impacts

	Energy Impacts
Total impacts and associated reductions measured in tonnes of Carbon Dioxide equivalent (tCO2-e) for the following items:
· Stationary & off-road fuel (plant & equipment) (Scope 1)
· Transport fuel from company owned vehicles (Scope 1)
· Electricity (grid & renewables) (Scope 2)
· Transport fuel (for delivery of products, water, etc.) to site (Scope 3)
· Transport fuel (for delivery of materials) to site (Scope 3)
· Waste transport and disposal from site (Scope 3)
· Land & Vegetation Clearing (Scope 3)
· Vegetation Carbon Sequestration

	Water Impacts
Total impacts and associated reductions measured in Mega Litres (ML) for the following items:
· Potable water
· Non-potable water

	Materials Impacts
Total impacts and associated reductions measured in CO2-e for the following items:
· Aggregates
· Asphalt 
· Concrete
· Steel
· Other metals 
· Timber
· Plastics
· Potable Water (embodied carbon)

	Waste Impacts
Total impacts and associated reductions measured in tonnes of waste for the following items:
· Construction & Demolition Waste 
· Topsoil
· Acid Sulfate Soil
· Office Waste
· Other General solid waste
· Uncontaminated Spoil
· Contaminated soil/waste
· Operational Material Replacement Waste


For further information surrounding the categorising of resource impacts life cycle modules, please refer to the METRONET Life Cycle Assessment Specification. 
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The following resource impacts if deemed to be material or within project influence may be included:
· Embodied water associated with the production of materials.
· Emissions associated with rail cart operations or road traffic.
· Waste generated from asset users.
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A Project’s life cycle and its associated impacts should default to the minimum design life requirements of the most durable component as denoted within the Projects contract.
For example if the project minimum design life requirements are:
· 120 years for Road and pedestrian bridges 
· 100 years for Retaining walls	
· 50 years for Non-load bearing masonry building elements
The Project life cycle is considered to be 120 years from practical completion and resource impacts are to be measured and modelled through construction and for 120years of operation. 
[bookmark: _Toc50044027]Infrastructure type
METRONET projects, broadly speaking are split into three major infrastructure types explained in the proceeding sections.
[bookmark: _Toc50044028]Transport Infrastructure
Transport infrastructure relates to the infrastructure designed and constructed which is used by the public during operation to move via vehicle or train, this includes:
· All rail transport corridor infrastructure (including track, signalling, wiring, bridges, viaducts, tunnels etc.) 
· All associated road infrastructure (including bridges, feeder roads, intersections etc.)
· All associated active transport infrastructure outside of station footprints (including underpass, shared paths etc.)
Transport infrastructure will be delivered through either PTA or MRWA.
[bookmark: _Toc50044029]Station Infrastructure
Station infrastructure relates to the infrastructure designed and constructed which is used by the public during operation when arriving at stations prior to boarding PTA trains or busses, infrastructure includes:
· Office and administrative areas
· Platforms and concourse areas
· Storage areas, toilets, and changing rooms
· Landscape areas
· Car parks (including associated drainage, lighting, surveillance etc.)
· Bus interchanges, and
· Kiosks / Retail
Station infrastructure will be delivered through PTA.
[bookmark: _Toc50044030]Precinct Infrastructure
All the infrastructure built in the greater station precinct footprints that is not captured in either Transport or station infrastructure. Precinct infrastructure be delivered through DevelopmentWA. This Framework does not currently apply to Precinct Infrastructure.
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	Item #
	Resource Categories
	BAU Assumption
	BAU Source/Justification

	Stationary & off-road fuel
	
	

	1. 
	Use of generators during construction
	· Fixed sites during construction will use diesel generators 12 hours a day for 6 days a week
· Generators providing electricity to site offices are operated at full load using 100% mineral diesel, 0% biodiesel, unless easy access to mains power.
· Fuel consumption rate for generators is assumed to be 80L diesel/day
	· Timeframe for generator use provided by Constructability team
· Rate of fuel consumption for generators provided by Constructability team
· Energy density from Department of Industry, Science, Energy and Resources, National Greenhouse Accounts (NGA) Factors, Australian National Greenhouse Accounts.

	2. 
	Other stationary plant such as cranes etc
	· Consider plant specifications in the calculations
· Consider calculating Diesel use based on hours of plant use
· Assumption that plant uses 100% mineral diesel, 0% biodiesel.
	· Time frames for plan use to be based on construction program
· Rate of fuel consumption for plant provided by Constructability team. Should be based on plant specs where available or equivalent.

	Transport fuel
	
	

	3. 
	Use of non-project owned vehicles for transportation of construction materials and waste
	· Mass/volume of construction and demolition waste transported off site
· Mass/volume of construction materials, including concrete, steel and demolition waste, transported 
· Projects to take the average distances from sites to applicable waste processing facilities to identify the BAU transportation distances (impacts) of construction wastes and materials
	Information about quantity and quality of spoil and excavated material going to landfill is not available for all future projects at the time of document issue.

	4. 
	Use of project owned vehicles
	· The number of project related vehicles that will be used to transport equipment and materials to and from the project site will be estimate by contractors. Early, high-level estimate of transport for project to be provided by constructability
· Fuel use for vehicles will be unleaded petrol (ULP) or 100% mineral diesel, 0% biodiesel.
	· Estimate types of vehicles used to transport each types of material based on previous experience with equivalent projects
· Australian Lifecycle inventory (AusLCI) and its shadow databases detail transport emissions factors to different types of transport: Rigid truck, Articulated truck, Rail and Shipping. All transportation types should be categorised into these four categories for the purposes of calculation. 

	Electricity
	
	

	5. 
	Construction
	· Grid connection of onsite facilities is not considered BAU.
· No carbon credits from electricity grids will be accounted for throughout the project. 
· No on-site renewable energy.
	· Government approved emission factor for calculating Scope 2 GHGs for electricity as per the most recent NGA publication.
· Reviewing previous projects indicated that currently renewable energy sources (e.g. from the installation of solar panels) or the purchase of GreenPower are rarely adopted in industry due to high cost and the temporary nature of the site sheds.

	6. 
	Operation – Transport infrastructure
	· Emissions factor for all purchased electricity for operation is sourced from National Greenhouse Accounts Factors, for the West Australian grid.
· No carbon credits from electricity grids will be accounted for throughout the project.
· No on-site renewable energy generation for BAU projects.
· High Pressure Sodium (HPS) are considered BAU for road lighting.
	· Government approved emission factor for calculating Scope 2 GHGs for electricity as per the most recent NGA publication.
· On-site generation has not been used on similar road projects within the region.
MRWA Lighting Design Guideline for Roadway and Public Space, Section 3.6.7 states “Main Roads Western Australia is currently assessing LED lighting for roadway and pedestrian lighting.” https://www.mainroads.wa.gov.au/BuildingRoads/StandardsTechnical/RoadandTrafficEngineering/RoadsideItems/light/Pages/lighting-design.aspx

	7. 
	Operation – Station  infrastructure
	· Emissions factor for all purchased electricity for operation is sourced from National Greenhouse Accounts Factors, for the West Australian grid.
· No carbon credits from electricity grids will be accounted for throughout the project.
· No on-site renewable energy generation for BAU projects
· All energy use associated with station infrastructure meet the maximum efficiency requirements stipulated within current National Construction Codes (NCC), as detailed in the NCC Volume 1 Building Code of Australia.
· Operational hours of stations will vary based on station typology, operational hours are to be obtained from PTA Network and Infrastructure (N&I) division.
· Escalators and lift/s BAU at all stations.
· Luminaires outside the scope covered by NCC are LED with a minimum 100 lumens/watt.
	· Government approved emission factor for calculating Scope 2 GHGs for electricity as per the most recent NGA publication.
· On-site generation has not been used on similar station projects within the region.
· MRWA Lighting Design Guideline for Roadway and Public Space, Section 3.6.7 states “Main Roads Western Australia is currently assessing LED lighting for roadway and pedestrian lighting.” https://www.mainroads.wa.gov.au/BuildingRoads/StandardsTechnical/RoadandTrafficEngineering/RoadsideItems/light/Pages/lighting-design.aspx
· GBCA specifies that “Modelled energy consumption of the standard practice reference building shall be based on NCC Volume 1 Section J compliance.” 
· PTA Lighting Design, Installation and Maintenance Specification (8803-900-003) Section 2.1.4 states “All specified new luminaires shall be LED only.”

	Vegetation and Waste emissions
	
	

	8. 
	Vegetation
	· All non-native cleared vegetation is removed from site and disposed of at a licenced landfill
· Carbon is released from all cleared vegetation based on area of clearing
· Carbon is sequestered by revegetation for a 10-year horizon based on area of revegetation if a 10-year management duration can be assured.
	· Non-native vegetation with high weed burden is not suitable for respread without additional works and is usually sent offsite for disposal.
· Land use emission factors detailed in Greenhouse Gas Assessment Workbook for Road Projects, 2013 by Transport Authorities Greenhouse Group Australia and New Zealand.
· If considering carbon sequestration, values are to be taken from Australian Government Modelling Tools such as RMT or FullCAM based on Project landscape denoted planting species and densities.

	9. 
	Waste emissions
	Emissions associated with waste disposal/decomposition (Scope 3) during construction and operation are included in energy modelling.
	Government approved emission factor for calculating scope 3 GHGs for waste as per the most recent NGA publication, for the following waste streams:
· Construction and demolition waste to landfill: inert waste
· Construction and demolition waste to landfill: timber, veg
· Municipal solid waste
· Commercial and industrial waste
· Construction and demolition waste to landfill: mixed waste
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	Item #
	Resource Categories
	BAU Assumption
	BAU Source/Justification

	10. 9
	Potable and non-potable water use during construction
	· Potable scheme water is used for construction works in office and compound ablutions, and as moisture control for fills and pavement layers.
· 50% potable scheme water is used for civil construction needs. 
· Potable water means high-quality water suitable for drinking and cooking. This is the standard supplied by water utilities which is sometimes called town water or reticulated water.
· Non-potable water means lower-quality water suitable for other purposes such as toilet flushing or dust suppression 
All significant water uses is to be considered, which are those that are likely to make up >5% of the total water use over its life cycle.
	· Potable and non-potable water definition is from the ISCA IS Technical Manual Version 2, July 2018
· Department of Water and Environmental Regulation (DWER) identifies that the majority of Perth superficial aquifers are deemed to be non-potable. 
Civil infrastructure projects utilise Perth’s superficial aquifer as a primary water source during construction.

	11. 10
	Potable and non-potable water use during operation
	· Potable water means high-quality water suitable for drinking and cooking. This is the standard supplied by water utilities which is sometimes called town water or reticulated water.
· All significant water uses is to be considered, which are those that are likely to make up >5% of the total water use over its life cycle.
· 100% potable water use in operation.
· Water Efficiency Labelling Standards (WELS) scheme rating for the following fixtures are considered BAU:
· Taps 4 Star
· Urinals 4 Star
· Toilet 4 Star
· Showers 3 Star 
· Dishwashers 4 Star
	· Potable and non-potable water definition is from the ISCA IS Technical Manual Version 2, July 2018.
Current station infrastructure utilises potable sources for all appliances and fixtures.

	12. 11
	Potable and non-potable water use for landscaping/ planting
	· Potable water is used for landscaping/planting including irrigation 
· Potable water is defined as 'high quality water suitable for drinking and cooking.’ Non-potable water is defined as ‘lower quality water suitable for other purposes such as toilet flushing or dust suppression’.
· Establishment periods for plantings of 12 weeks and rate of watering of 20L/week/tree, post-establishment period of 52 weeks and rate of watering of 5L/week/planting
· Tube stock and seed is planted during wet months and does not receive water
Turf species require watering at a rate of 1.04kL/m2 per year
	· Potable and non-potable water definition is from the ISCA IS Technical Manual Version 2, July 2018.
· Establishment periods and post-establishment periods for planting vary for plant types and locations, but these rule-of-thumb establishment timeframes based on feedback from previous projects.
Turf watering rates are based on 10mm/m2 at a frequency of 2days/week  https://www.watercorporation.com.au/home/faqs/saving-water/~/link.aspx?_id=4CD87F22E018473FA45A5A6A52100378&_z=z
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	Item #
	Resource Categories
	BAU Assumption
	BAU Source/Justification

	13. 12
	All materials listed below
	Emission factors will be used as per IS Materials Calculator Version 2.0 Life cycle inventories to estimate the carbon emissions from the use of materials for the project for relevant ISCA credits. 
	· The ISCA Materials Calculator is developed for benchmarking.
· Also refer to the ‘LCI (2017)’, ‘Weighting factors’, ‘Materials densities’ and ‘Default concrete compositions’ tabs of the ISCA Materials Calculator to see assumptions for carbon emissions calculations.
· Also refer to assumptions for the transportation of materials to site (Item #2).
· For products not listed in the materials calculator emission factors should be obtained from the following sources in order of precedent:
· Registered product EPDs
· AusLCI (or shadow databases) were specific and not percentage increase assumptions
· Ecoinvent database.
Inventory of Carbon & Energy (ICE) material worldwide averages.

	14. 13
	Asphalt and RAP
	· Assumed pavement is full depth (340mm) is densely graded hot mix asphalt with a bitumen binder 
4% RAP is considered BAU for asphalt.
	· MRWA Specification 510.32(2) specifies ”Up to 10% of RAP by mass of the total aggregate may be used in the production of 14mm or 20mm asphalt.”
· MRWA Materials data collection indicates Projects use and average of 3.4% RAP.
Consultation with geotechnical and pavement design engineers indicated full depth dense grade hot mix is considered BAU in the project application based on a regional context. 

	15. 14
	Aggregate
	· 300mm coarse aggregate required for the subbase for project
· 0% recycled aggregate content is considered BAU
 
	· MRWA Specification 501 Section 14, specifies “The CRC Sub-Base specification is generally only used in Alliance contracts, where the risk of contamination is jointly managed.” 
Consultation with geotechnical and pavement design engineers 

	16. 15
	Concrete 
	· 0% substitute cementitious material (SCM) is considered BAU
· Rail sleepers are reinforced concrete, spaced as per PTA specification.
· All structural concrete is steel reinforced.
Noise walls are reinforced concrete panels
	Consultation with geotechnical and structural design engineers based on the lack of local supply of SCM in WA.

	17. 16
	Steel 
	· BAU is 100% Australian sourced.
All structural steel is galvanised.
	Previous international supply issues from on large state infrastructure projects has seen BAU to be sourced from Australian suppliers.

	18. 
	Plastic
	BAU is >20% recycled content for ballast matting and other plastic components
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	Item #
	Resource Categories
	BAU Assumption
	BAU Source/Justification

	19. 17
	Construction and Demolition Waste
	All construction and demolition inert and non-hazardous waste from the project will be disposed of offsite at 75% landfill diversion rate by weight. 
	Waste Authority Annual Report 2018–19, Table 1 — Landfill material recovery, Construction and demolition, 2020 State Target 75% https://www.wasteauthority.wa.gov.au/images/resources/files/2019/11/Annual_Report_2018_-_2019.pdf 

	20. 18
	Office Waste
	Office waste associated with Project Management Office at 86 High Street, Fremantle is considered the only Office waste generator and will be collected and reported as a standalone stream separate of Construction and Demolition Waste, adopting the Commercial and industrial 70% landfill diversion rate by weight.
	Waste Authority Annual Report 2018–19, Table 1 — Landfill material recovery, Commercial and industrial, 2020 State Target 70% https://www.wasteauthority.wa.gov.au/images/resources/files/2019/11/Annual_Report_2018_-_2019.pdf

	21. 19
	Uncontaminated Spoil
	All surplus uncontaminated excavated spoil from the project will be disposed of offsite at the nearest waste facility and not reused on site, on another project, or sent to a stockpiling facility at a 75% landfill diversion rates by weight for spoil.
	· Limited opportunities for the reuse of spoil onsite or nearby as project is already in an urbanised area. 
Waste Authority Annual Report 2018–19, Table 1 — Landfill material recovery, Construction and demolition, 2020 State Target 75% https://www.wasteauthority.wa.gov.au/images/resources/files/2019/11/Annual_Report_2018_-_2019.pdf

	22. 20
	Contaminated Soil and waste 
	All waste and/or contaminated excavated spoil that has been classified as restricted or hazardous including Potential Acid Sulfate Soil (PASS) and Acid Sulfate Soil (ASS) from the project will be dealt with offsite as per relevant guidelines.  
	Contaminated waste/soil must be dealt with as required by state legislation and guidelines. Due to urban environment and space constraints onsite treatment or containment is not considered BAU.




[image: ]


[bookmark: _Toc50044036]Databases
Green Building Council of Australia, Green Star - Public Building Greenhouse Gas Emissions Calculator Guide https://www.gbca.org.au/uploads/195/3267/Green_Star_-_Greenhouse_Gas_Emissions_Calculator_Guide.pdf 
National Construction Code, Volume One - Energy efficiency
https://www.abcb.gov.au/Resources/Publications/Education-Training/energy-efficiency-ncc-volume-one
https://ncc.abcb.gov.au/ncc-online/NCC
Greenhouse Gas Assessment Workbook for Road Projects, Transport Authorities Greenhouse Group (TAGG), February 2013
https://www.rms.nsw.gov.au/documents/about/environment/greenhouse-gas-assessment-workbook-road-projects.pdf
Carbon Estimate and Reporting Tool (CERT), Transport for NSW
https://www.transport.nsw.gov.au/industry/doing-business-transport/sustainability-at-transport
Department of Industry, Science, Energy and Resources, National Greenhouse Accounts (NGA) Factors, Australian National Greenhouse Accounts. 
https://www.industry.gov.au/data-and-publications/national-greenhouse-accounts-factors#:~:text=The%20National%20Greenhouse%20Accounts%20(NGA,Reporting%20(NGER)%20Act%202007.
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