RESILIENT
EAST

Climate Ready
Eastern Adelaide
29 July 2020

Mr Josh Teague MP

Presiding Member

Natural Resources Committee
Parliament of South Australia
NRC.Assembly@parliament.sa.gov.au

Re: Resilient East Submission on the NRC Inquiry into Urban Green Spaces
Dear Mr Teague,

Resilient East welcomes the opportunity to provide input into the Parlioament of South
Australia’s Natural Resources Committee’s Inquiry into Urban Green Spaces (Inquiry).

As the Coordinator of the Resilient East partnership, | want to take the opportunity to
introduce the Committee to our partnership and our priorities which focus heavily on urban
green spaces. Our submission is guided by the challenges we face and the opportunities
presented in resource constrained environments. The benefits will be touched on briefly, as
they are well documented elsewhere.

The Resilient East partnership has advocated for urban greening outcomes through Its
recent submissions to the State Planning Commission on Phase Three Planning and Design
Code for SA’'s Urban Areas, State Planning Policies and a letter to the Planning Commission
following the release of the ‘'what have we heard report’ in June (Appendix 1). Please read
these as part of our submission to this inquiry.

This submission does not reflect formal Council consideration by any of the constituent
Councils. This input complements feedback from contributing Councils and provides a
perspective from the Local Government members of the Resilient East Steering Group.
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Introduction — Resilient East

Resilient East is a partnership between the Government of South Australia and eight eastern
councils working together to deliver practical actions that build climate resilience at a
landscape level.

The goal of Resilient East is to improve the resilience of communities, assets and
infrastructure, local economies and natural environments so we can manage and prepare
for the challenges and opportunities of climate change. We collectively build resilience in
our communities through collaborating, capacity building and joint delivery of on-ground
action. Green urban spaces is a crucial element to this work.

The Resilient East Climate Change Adaptation Plan was completed in 2016. Under the
current high emissions trajectory (aligned with the IPCC RCP 8.5 scenario)), it is projected
that the climate in the Eastern Adelaide Region will experience considerable changes -
generally an overall drying and heating with more extreme weather. These include
increased rainfall intensity but decreased overall average rainfall, increased overall
average temperatures, increased extreme temperatures and numbers of days over 35°C
and 40°C and increased fire risk days.

Our Adaptation Plan is implemented under a Climate Change Sector Agreement with the
South Australian Government that was signed on 23 March 2017 (established under section
16 of the Climate Change and Greenhouse Emissions Reduction Act 2007). A renewed Sector
Agreement for 2020-2025 was prepared with support of the draft from all parties and has
been signed by Minister Speirs this week (July 2020). A Resilient East Project Steering
Committee oversees the implementation and includes membership from all eight partner
councils and State Government staff.

The following infographics (Figure 1 and Figure 2) summarise the climate changes and
community vulnerability facing the eastern region of Adelaide.

' See the Resilient East Climate Projections report for detail and references.
https://www.resilienteast.com/s/Climate-Projections-Report
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Figure I: Resilient East Infographic Stage One
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Resilient East Infographic Stage Two

Figure 2
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We are committed to continue working as part of our renewed Sector Agreement on a 4-
year action plan which prioritises:

¢ Cooling, greening and enhancing biodiversity on our streets and natural assets,

« Mainstreaming water sensitive urban design (WSUD),

e Actively addressing councils’ and businesses' risks and opportunities in relation to

climate change,

¢ Building resilience in our communities,

¢ Setting up a monitoring and evaluation framework, and

¢ Contribute to ongoing planning and policy reform opportunities.

These priorities align with the delivery of key state government priorities and strategies,
including (but not limited to):

¢ Landscape South Australia Act and the establishment of the Green Adelaide Region

¢ Directions for a Climate Smart South Australia

 Across-agency climate change strategy (in development)

e Stronger Together — South Australia’s Disaster Resilience Strategy

¢ State Public Health Plan

¢ 30 Year Plan target for 20% increase in urban green cover

¢ Phase 3: Planning and Design Code.

Resilient East — the benefits and challenges associated with urban greening:
Urban Greening
Background

Resilient East Councils have greening targets to align with the 30-Year Plan for Greater
Adelaide (2017 update) target to increase urban green cover 20% by 2045. The eastern
regional community is proud of our association with being leafy and green, which is
reflected as a strong feature in our Council Strategic Plans and through direct action,
budgets and resourcing.

Creating more canopy and green cover, as well as introducing more WSUD infrastructure
and water capture, will play an important role in creating cooler microclimates to help
communities cope with temperature and rainfall changes in a denser urban form.

Benefits of urban greening

The benefits of trees, urban greening and open space are widely documented. We know
higher canopy cover and improved water management has multiple benefits for councils,
our environment, our community and our economy including:

¢ Increasing canopy and green cover is a proven strategy to cool our microclimates
significantly. Our greenest suburbs are the coolest places on hot days, particularly
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in the absence of a sea breeze. (Our Collaborative Heat Mapping for Eastern and
Northern report demonstrates this - tree lined streets were found on average to be
4.5 degrees Celsius cooler than the average land surface temperature).

e Cooler microclimates mean that households and businesses using air conditioners
can save money and reduce greenhouse gas emissions, as the units don't need to
work as hard.

e Property prices in greener suburbs and greener streets are higher in value because
of their positive cooling, amenity and biodiversity benefits.

e Increased canopy cover in streets and open spaces supports people to be more
active, to be able to walk in shade and enjoy our parks and gardens.

¢ Increased canopy and shrub cover supports our urban biodiversity which is rich in
diversity and an important part of living in Eastern Adelaide suburbs. We are
conscious that not all cities are able to keep biodiversity to such levels.

e Increased capture of surface stormwater runoff by trees, plants and soil, which
reduces pollution to creeks and streams.

¢ A growing number of studies are recognising the links between trees and human
health and mental health?

¢ Trees not only produce oxygen and absorb carbon dioxide but also act as air filters
to remove dust, fine particulates and other pollutants from air in our urban
environment.

e Trees as part of our leafy green eastern suburbs are becoming recognised as
significant natural assets in a changing climate.

Barriers to increasing urban greening

There are many barriers to increasing green cover and green space in our region, especially
in existing built up areas, and those experiencing high urban infill as required by urban infill
targets of the 30 Year Plan. Here are some of the key reoccurring and emerging issues (but
by no means an exhaustive list).

Tree canopy loss

Our tree canopy, along with the 30-Year Plan target, is at risk. A nationwide study in 2017
(Greener Places Better Spaces) found that metropolitan Adelaide experienced a decrease
in canopy cover from 21.5% to 19.5% between 2013 and 2016. Hard surfaces have increased,
with inner urban areas such as Norwood, Payneham & St Peters, and Prospect now
recording hard surface cover in excess of 60% (Greener Spaces Better Places, 2014), which
increases risks of urban heat and excess stormwater runoff. A Conservation SA report
(June 2020) has highlighted key findings from recent tree loss analyses by Councils, and
has ampilified existing strong interest in this issue from the media and community.

2 https://www.huffingtonpost.com/2013/01/21/trees-linked-with-human-h_n_2505267.html
http://ec.europa.eu/environment/integration/research/newsalert/pdf/trees_in_urban_areas_may_improve_me
ntal_health_410na2_en.pdf
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There is some evidence that urban infill has been the main contributor to this. An in-depth
study by City of Unley analysed differences in canopy on public and private land over a
38-year period, using data from 1979, 1997, 2007 and 2017. Key findings are that:

e Canopy cover decreased from 34% to 28% while building cover increased from 29% to
36% — despite Council significantly increasing its tree planting on public land.

e Every suburb lost canopy cover in the private realm, with suburbs losing between
30% and 51% of their private canopy cover.

e Potentially plantable private space decreased from 18% to 13%, which was typically
due to it being paved or built over.

e The City of Unley would need another 5% of its land area to be covered by tree
canopy in order to meet the 30-Year Plan for Greater Adelaide target. With only 2.9%
of the LGA’s total area being public open space (and much of this already dedicated
to recreational uses), significant contributions on private land will be needed.
Planning policy through the State’s Planning and Design Code is critical to setting the
development expectations to achieve these outcomes on private land.

Lack of space prohibiting reaching canopy targets

Built up areas are contested landscapes with competing priorities and increasing
competition for space, including:

e Above and below ground services (electricity, sewer, gas, telecommunications).

e On-street parking and vehicle crossovers into properties - especially where
subdivision is occurring, on narrow streets and most of the city.

¢ Footpath widths and accessibility requirements.

e Preference for large building footprints with low maintenance landscaping.

¢ Demand for double and triple car garaging - forfeiting garden space for driveways
and causing loss of street trees (i.e. through widened crossovers)

¢ Reduced open space on private land through urban infill.

¢ Increased appetite for whole block vegetation clearing for new development.

e Larger tree removals being replaced typically with smaller specimen trees or not
replaced at all.

As a network we have often noticed a community sentiment that public land will be able to
compensate for private green space loss. The State Planning Commission in its Natural
Resources and Environment Policy Discussion Paper outlined a planning system of "offset
schemes” as the means to deliver both green cover and stormwater management.
However in terms of tree attrition, even if adequate planting funding was available,
mapping research is increasingly demonstrating that there is simply not enough public
space to offset the loss of trees from private land.

Standards and guidelines for planting in proximity to this infrastructure are often blunt,
prescriptive instruments that can conflict and may be outdated. Following all existing
standards could result in a sparse, low diversity canopy that is vulnerable to climate
change. In Planning & Desigh Code consultation, the development industry groups provided
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submissions against the ‘one tree per house’ guideline with an argument that higher costs
for tree-resilient house footings would undermine housing affordability objectives.
Engineers Australia also argued against trees in backyards, under a zero-tolerance stance
for potential public liability implications. We counter that minimum build standards should
include footings that are robust for existing or future planted trees and that there are more
public health risks in a future Adelaide without urban trees compared to neighbourhoods
with trees. The health benefits of trees and green space are well documented. It Is
understood the State Planning Commission Is finalising the Planning and Design Code
policies through Its Residential Infill Advisory Committee, which Is due to meet on 7 August
2020 to consider reports on building implications for the proposed stormwater and urban
tree canopy measures.

Funding Shortfalls for Purchase and Improvement of Open Space

Through the levying of a charge on land divisions through the Open Space Contribution
Scheme, Councils are able to apply to the State Government for monies held from this
Scheme in the Planning and Development Fund. Typically, the Planning and Development
Fund is unable fund all open space applications it receives from local government, resulting
in some land acquisitions or open space upgrades unable to be implemented.

Recent regulation changes have occurred to enable these funds, collected for the purposes
of open space, to be used for government administration of the planning system. Any
reduction in the amount of funds available to support the provision of open space in urban
areas, will reduce the ability of Councils to deliver community well-being and tree canopy
objectives through parks and reserves.

Onqoing tree survival in changing climate

Urban green spaces are an essential asset and shared aspiration of State and local
government. However, it would be naive to invest in green spaces without factoring in
survivorship with a changing climate.

Reduced rainfall and hotter temperatures exacerbate challenges in providing and
maintaining healthy trees and vegetation. Climate change is also likely to impact on the
prevalence and distribution of pests and diseases that affect trees, requiring greater
consideration of climate in species selection and tree management approaches.

Soil moisture across the region has declined as urban areas have become increasingly
sealed and paved. Even after wet periods, soil moisture across many areas may still be low
and plants and trees then struggle to survive in these harsh environments. These conditions
will be exacerbated by reduced rainfall and higher temperatures caused by climate
change.

When South Australia last had enforced water restrictions due to a drought, the first thing to
stop being watered were lawns in private and open green spaces. More recent evidence
demonstrates that irrigated grass provides a cooling benefit to surrounding buildings and
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communities. Trees and green spaces have more chance of survival through a hot summer
if they are intentionally watered before heatwaves. Adelaide will experience longer, more
severe heatwaves, increase in average temperature and overall less rainfall, so it is a
challenge to capture enough water to keep our cities green, and therefore cool.

Species selection tools

Tools used for selecting species of trees for planting in Adelaide are out of date (for example
the Botanic Gardens Plant Selector Tool) — and require resourcing to update. Excellent work
is underway in the eastern states on similar challenges, however the interstate tools must
be applied in SA with caution as the weather conditions are so different which means tree
species respond and grow differently in our drier, Mediterranean climate.

Loss of protections for Significant and Regulated Trees

We understand there is currently a shortfall in the Planning and Design Code around
protecting Significant Trees, compared to current Development Plan controls introduced by
the Planning Minister in 2012. Protection of both Significant and Regulated Trees must have
clarity of policy outcomes in the Planning and Design Code which are not a reduction of the
current statutory protections.

Mature trees provide the most inherent value to our communities and neighbourhoods,
because trees are appreciating assets that gain value over time. Mature trees also deliver
the most canopy cover, which can take decades to grow. This appreciating asset value of
trees is generally not considered in financial systems and is certainly not reflected in costs
associated with removing trees along with their inherent community value.

There is currently a $94 fee for removing a Significant or Regulated tree on private land. This
nominal fee falls well short of covering the costs of planting and maintaining a replacement
tree — not to mention the lost benefits to the community, which have been estimated in a
City of Burnside study to be in the range of several thousand dollars for small mature trees
through to tens of thousands or more for large mature trees. This gross under-valuing of
mature trees causes significant economic barriers in ensuring adequate urban green
space.

Having access to the best information

Planning, decision making and tracking progress on urban green spaces at landscape
scale relies on accurate data and spatial information. Until recently this was disparate,
expensive and often statistical/representative at best.

What are some things we doing?

Resilient East is trying to increase the understanding and use of the best practices for urban
greening, how we increase awareness and understanding of trees in relation to climate
change for both staff and communities. Here's an example of some projects:
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e Creation of Mission and Strategies to support Councils with the principles behind
greening to incorporate into their policies.

¢ We have compiled a tree species list for internal Council use to support a range of
attributes enables better decision making in species selection. This work supports
the national research by Which Plant Where and could contribute to updating the
existing Botanic Gardens Plant Selector Tool which is used state wide and publicly
available.

¢ In the last 5 years most of the metropolitan councils had thermal imagery heat
mapping captured at day and night to Identify hotspots and vegetation Index.

e Currently we are analysing the latest LIDAR canopy data which will give us accurate
data that tells us where we have trees at a certain point in time. Repeats of this LIDAR
capture will give us greater potential to do longitudinal studies and Identify exactly
where and when trees are being lost, which will give good oversight into what is
happening in the private realm and progress of our collective actions on public land.

e A Trees R Cool education package was developed by DEW in 2019 with financial
support from LGAs and is being used to support our campaigns to Increase
understanding and awareness of the benefits of trees.

e Advocacy for trees in P&D Code submissions - you can read our February 2020
submission as linked on Page 1.

Water management and Water sensitive urban design (WSUD)

Background

Eastern Adelaide is changing. Increases to population, house sizes and housing densities
are putting pressure on open space and water management. These changes present
challenges in meeting resident needs and expectations for attractive and liveable suburbs.
Water Sensitive Urban Design (WSUD) can play an important part in addressing these
challenges. WSUD presents enormous opportunities to secure long-term local water
resources, mitigate the effects of floods, protect natural waterways and support green
infrastructure.

Traditionally, stormwater has been considered a nuisance in urban areas, directed quickly
into drains and discharged into watercourses. This approach sees a costly loss of the
valuable water resource and results in much drier soils. This loss will be exacerbated as the
climate dries and more water is needed to maintain open space and green infrastructure.
There are also downstream impacts, with organic debris, pollutants and litter entering
creeks and marine environments. Further, with more intense and severe weather events
predicted, the costs of managing a traditional stormwater network will increase. WSUD can
assist in managing these issues.

Benefits of WSUD

WSUD utilises proven and emerging techniques and technologies to manage rainwater,
stormwater, groundwater, wastewater and mains water. In practice, WSUD can be as simple
as installing rainwater tanks to collect water or swales to slow water flow and allow it to
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infiltrate into the soil. At the other end of the spectrum, WSUD can be complex and involve
multiple treatments, such as the construction of artificial wetlands to clean water for aquifer
storage and subsequent use.

Increasingly, small to medium WSUD projects are being integrated with street upgrades,
tree planting and replacement programs and kerbside repair activities. Resilient East has
over 1000 examples of WSUD installed. These deliver multiple benefits including:
» Greater infiltration of water onto ground and soil for trees and vegetation to be
healthier, greener and cooler,
e Creating new areas of cooler and climate resilient places,
» Utilising opportunities for managed aquifer recharge systems which can then
provide water for irrigation of parks and gardens,
* Reduced runoff and slower rates of runoff into stormwater systems thereby
reducing flood risk,
e Reduced pollution loads, such as oils, chemicals and organic pollutants, and
* Improved habitat for urban biodiversity.

WSUD presents enormous opportunities to secure long-term local water resources, mitigate
property risks from floods, protect natural waterways and support green
infrastructure. Residential and commercial property owners and developers can and
should play a role in WSUD for stormwater management, water conservation and tree
protection.

Barriers for WSUD
There are a range of challenges and barriers that Councils face with making our cities more
water sensitive. For example:

e Becoming water sensitive cities requires collaboration across council in
understanding data management, upskilling, training, better spatial mapping, and
having good governance leading with the financial commitment to back it up.
Most councils don't have much capacity for internal collaboration on such
projects.

¢ The benefits of WSUD are still not widely translatable into financial terms.

e There might be a desire to incorporate more WSUD into projects for flood mitigation,
as part of traffic calming, to assist with watering trees etc, however the funding for
the project does not always allow for it.

e WSUD features are not often put on the asset register, and similarly on a
maintenance scheme.

e Lack of studies to test ultimate maintenance regime (may also depend on rainfall,
leaf litter and range of other factors). This can form hesitancy about trusting their
effectiveness and understanding of how to maintain them, or that it's too hard or
not enough time to do it.

¢ Incorrect design or installation.

e lLocal governments are responsible for managing stormwater drainage networks
in their Council area. The cost of stormwater drainage upgrades needed to
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manage higher peak flows (due to more intense storms and infill development)
will need to be borne by our communities, through higher Council rates, unless
another funding mechanism can be found to manage stormwater onsite with
rainwater tanks or offsite with local water sensitive urban design (for example, tree
wells, raingardens and wetlands).

What are some of the things we are doing?

Resilient East is trying to Increase the understanding and effectiveness of WSUD for our
streets and communities by doing a range of Initiatives, which can be expanded upon. For
example:

Creation of Mission and Strategies to support Councils with the principles behind
incorporating WSUD into their policies.

Supporting staff training and skill-sharing (for example assets staff went onside at
Burnside recently and looked at how their B-Pod design works In comparison to
TREENET Inlets). Training with experts can come at a cost, and the time for skill-
sharing needs to be supported by managers and the organisation.

Water Sensitive SA Is a key partner in capacity building activities and through the
CRC to do research and develop design guidelines. Resilient East has many
examples highlighted on their online interactive map demonstrating how
mainstream WSUD is.

Resilient East tested the effectiveness of 30 kerbside infiltration units installed in our
region. Positive results found that they were blockage free and fully functional with
organic matter breaking down naturally after 5-10 years of use.

Resilient East received a grant to commission a study which used a South Australian
State Government® monetised benefits tools to assess different types and sizes of
WSUD treatments. In summary, these are the calculated benefits into monetary
terms over 30 years (see Table 1) below for a summary. This tool assessed some of
the benefits of WSUD, including water quality, runoff attenuation, neighbourhood
character and health benefits. This possibility to monetise benefits of WSUD will
greatly help justify more WSUD projects and therefore assist cities with
understanding the value behind valuing water. For the full report ‘Monetising the
benefits of water sensitive urban design and green infrastructure features', please
see Appendix 3)

% The benefits were calculated using the Excel-based WSUD/GI Monetised Benefits Tool (‘the tool),
developed by Martin Allen, Principal Policy Officer at the Water Sensitive Towns and Cities section of
the Department for Environment and Water (DEW).
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Table I: Monetised benefits calculated in 2019 for five WSUD projects in the Resilient East
region

WSUD Monetised benefit

WSUD System calculation (value over 30
years)

Gray Street (7 trees + 2 rain gardens, City of Adelaide) $98,283

Bell Yett Reserve car park and swale (City of Burnside) $57,949

Felixstow Wetlands (City of Norwood, Payneham & St $5,269,736

Peters, ERA Water)

Florence Street (3 Rain gardens + 3 bioretention filters, $64,100

City of Unley)

Way Avenue (water inlet wells for 31 trees, City of Unley) | $300,520

Building on the evidence and key points presented above, Resilient East strongly
encourages the State Planning Commission to at least retain, but ideally build upon, the
draft Planning and Design Code policy in relation to:

e Requiring minimum one tree per dwelling.

¢ Maintaining or increasing the requirement for a 7% deep soil area.

e Minimum 15-25% soft landscaping space (and defining this as ‘living green
landscaping’).

¢ Increased provision of landscaping within common driveways and public realm.

¢ Onsite rainwater tanks.

¢ Quantification of the protection of street trees.

¢ Provision of site permeability.

¢ Retention and protection of Regulated and Significant Trees.

e Introduction of mechanism to ensure trees planted in accordance with proposed
Planning and Design Code requirements, are maintained and not removed.

Resilient East supports the proposed new minimum tree requirements and look forwards to
supporting DPTl in its implementation. However, it is considered this does not go far enough
to meet the overall green cover targets. For example, under the proposed P&D Code, a
450m? block would require 1 medium tree (4-8m spread) which at maturity would only
produce 3-11% cover on that block. With most Councils having far more private land than
public, if this is the minimum approach applied across the state we will not have enough
collective cover to build resilience to climate change.

For our full understanding of Issues with urban planning policy please refer to our response
to the draft Phase Three Planning and Design Code for SA’s Urban Areas.

TOWN OF

- CITY OF City of //\-\A crvor THE CITY of _ " @
AN AN City of | e
A ‘ ADELAIDE P’umstde S Norwood PROSPECT N W 5
CAMPBELLTOWN ~ Payncham TEA TREE GULLY ( Government
Narurally Bevser -

CITY COUNCIL & St Peters

Il

WALKERVILLE of South Australia

resilienteast.com 13


https://www.saplanningportal.sa.gov.au/__data/assets/pdf_file/0016/652021/Resilient_East.pdf
https://www.saplanningportal.sa.gov.au/__data/assets/pdf_file/0016/652021/Resilient_East.pdf

Barriers

The task of increasing canopy and green cover amidst urban consolidation can be
particularly challenging. Resilient East councils not only understand the need to protect and
increase canopy and greening on public land, but also to reduce the loss of trees and
vegetation on private land.

These barriers include but are not limited to:

¢ Planning regulation and guidelines which provide little incentive to protect and
enhance canopy and green cover outcomes on properties under development.

¢ Limited scope for engaging with developers and architects on finding ways to
enhance canopy and green cover and recognise the commercial benefits.

e Limited diversity in housing options for consumers that provide developments
with more canopy and green cover.

¢ Changing consumer behaviours and lack of recognition of the benefits of urban
greening.

e The persistence of new buildings which do not include green roof cover, green
walls or better use of open property space.

¢ Lackof financial or related incentives for developers to incorporate greater levels
of greening.

Here are a few key pressing and timely opportunities that we see arising for work, research,
collaboration and action in relation to urban greening, water management and urban
planning:

Update standards and guidelines for planting in proximity to infrastructure

We can do this by building the evidence on actual costs, risks and co-benefits. There is a
need to better understand which species are most likely to impact other infrastructure, how
soil type influences this, and what treatments (e.g. root barriers, watering
regimes/infrastructure) should be used to mitigate any impacts. This will create more space
for trees, addressing one of the leading barriers to achieving canopy cover targets.
Preliminary work has begun on some of these Issues, for example:

« City of Adelaide is leading a project with SA Water (water, sewer) and APA (gas)
to correlate tree information (location, species, height, width, age) and planting
treatments against fault data to identify low-risk approaches

« City of West Torrens received 2019/20 DEW Greener Neighbourhoods Grant to
prepare standards for trees and infrastructure

e SAPN recently produced an updated guide on planting under overhead
powerlines.

¢ Through the Planning Reforms, DPTI has made substantial efforts to improve
standards on trees in proximity to house footings and driveways, but lacks the
evidence base to support these changes.
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There is a gap in the coordination of research across service providers and Councils, and of
development of agreed standards (e.g. species lists, Design Standards under the PDI Act)
that are applied by and understood by relevant stakeholders across South Australia.

Best available data - state-led collaborative hazard mapping

Councils want to have the best available best available data and science to inform decision
makers and achieve the greatest impact in reducing urban heat islands and
identifying where the best opportunities are to increase tree planting. Best information
includes:

e Aerial thermal imagery across the day and night time cycle will assist in
prioritising decisions and investment that is targeted towards achieving the
best return for canopy and cooling outcomes.

e Review of Landsat thermal imaging will assist the councils to understand longer
term trends and changes in urban heat over the past three decades.

e Multispectral analysis of vegetation will assist councils in the heath of existing
vegetation, the rates and extent of canopy loss and opportunities for canopy
and green cover restoration.

e Heat mapping and canopy datasets will be open data that encourages
participation and collaboration with research organisations, non-government
organisations and interested community members.

e Afive-yearly review of progress and data update will ensure that progress and
changes can be monitored and quantified through time.

Increase large scale WSUD and WSUD on private land

While there has been a focus on public WSUD, there is also a heed to consider the potential
for WSUD on private land. There has been limited attention to private work thus far, but there
is growing community interest. Encouraging and documenting examples of private WSUD
systems has been identified as an area for future work, engaging with residents and
developers to expand the potential of WSUD.

There is also potential to develop new large-scale WSUD systems and expand existing ones.
Aquifer storage of stormwater is working at humerous sites and could be developed at
additional sites. New developments could be stand-alone or constructed to augment
existing WSUD infrastructure, such as the ERA Water network.

The ongoing utilisation of WSUD will assist local and state governments in meeting
commitments to protect natural environments and develop a liveable and sustainable

region.

Ensure the planning policies and building codes do not increase climate risk

The South Australian Government has had great success in moving towards its 30-Year Plan
for Greater Adelaide (2017 update) target of 85% of new housing being within the existing
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urban footprint. It is now time for the South Australion Government to commit the same
degree of attention and leadership to meet its goal of a green liveable city, including by
taking tangible steps towards its target to increase green cover by 20% - a target that is
currently at significant risk.

By strengthening the policies as listed in the previous section and supporting with capacity
building, regulation and incentives, there is an opportunity to manage zoning and
development that does not increase climate risks for the people that will live, work and play
in these areas and properties. Including hazard mapping and canopy mapping as overlays
In the Planning and Design Code will assist with this.

Collaboration on a Complex Issue

The Resilient East collaboration provides strategic support to Green Adelaide and the
integrated delivery of the state government’s landscape reforms and climate change
policy frameworks in an efficient and coordinated manner. We were early stakeholders with
Green Adelaide and State Government in forward business planning and provided an
established group for discussion of potential collaborative projects to meet both local and
State Government objectives for data collection, Greener Neighbourhoods Grants and a
range of projects that would enable more on-ground greening.

Different projects require different sorts of funding approaches, and depends on how
opportunistic it is:
- Fully grant funded - i.e. Monetised Benefits of WSUD research project (Appendix 3)

- Grant with matched funding — with contributions just from Resilient East project
budget or co-contributions from individual councils, i.e. — Coordinator Position

- Co-contributions from Councils - i.e. Collaborative Heat Mapping for Eastern and
Northern Adelaide 2018 - regional heat mapping project — an equitable contribution
was made for each council proportionate of its size.

- Choose to optin projects —i.e. participation in the Urban Microclimate Citizen Science
Study, analysis of 2018 /2019 LIDAR canopy data

- Led by individual councils on behalf of the network - i.e. City of Adelaide funded and
ran the Feeling Hot Hot Hot! public community forum in 2019 on behalf of Resilient
East

- Resilient East project funding - i.e. participation in Climate Ready Communities

- In-kind - Coordinator and PSG staff led —i.e. Mission Statement and Strategies; Street
Tree Species review for greening and Climate change

Most require in-kind support from PSG members and council staff. They must balance this
on top of their individual Council priorities, and not each Council has set aside discretionary
budget to participate in these regional projects for matched funding opportunities.
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A strategic approach to future heat mapping and vegetation / canopy mapping is being
explored with the State Government for the efficient collection and comparison on a cycle
that ideally aligns with State of the Environment reporting. This approach would be
designed to reduce duplication of effort across the councils, reduce costs, and share costs
with other agencies and organisations that seek to access the same data. The costs
associated with resourcing this mapping, analysis, interpretation and communications
work would need to be factored in for the whole of metropolitan Adelaide.

In-kind resourcing and capacity building for urban green spaces

Resilient East councils are responding to the mounting moral and legal pressures from
various levels to act on climate change - both reducing emissions and their own
contribution to the problem, and the ability to prepare and respond to the inevitable
impacts. Many of the Resilient East Councils have only one core sustainability officer, linked
to a manager in a planning, infrastructure or assets related role. Within those roles they
deliver on both community and corporate sustainability initiatives - including data
collection and interpretation, low-carbon transition, climate change adaptation,
influencing greening and biodiversity policy and sometimes waste as well.

Staff involved in Resilient East see the worth in being part of something bigger, and the value
in sharing and learning together to create the changes required to fully prepare our
councils for climate change. Even if the information or will is there, there is not always time,
priority or finances to properly engage all required and create systemic business as usual
changes. In terms of resourcing for the topics listed in the inquiry — to do better and make
the most of the information and networks that already exist, extra staff resourcing for each
council could go a long way — as well as Coordinated support by the State Government, the
LGA, the Regional Coordinators and other networks.

Networking, capacity building and upskilling is a very important part of being able to
achieve better outcomes for our urban environments. For example, there are tools being
developed (including by DEW and Water Sensitive Cities among others) to help practitioners
understand, articulate and apply the benefits of urban greening, biodiversity and WSUD.
This is useful to explain in monetary values or otherwise the longer-term benefits in
language more palatable to some, as well as communicate to the pubilic. It is important to
build the base of staff that have key understandings about the solutions, and then
empowering them to trial and incorporate these solutions into usual business practices.

COVID-19 has presented both a challenge and opportunity with networking and sharing of
knowledge. Whilst many of our working groups, networking events and shared learnings
were done face-to-face — and face-to-face is still preferred for certain types of hands-on
activities and workshops - it has forced Councils to network effectively online together —
and this means we have expanded our skills and ability to quickly connect, with shared
platforms for accessing information.

TOWN OF

. ﬁ THE CITY of p ‘w T,
CITY OF C:ty of M Cleyof CITYOF = 7/{ 3 @
ADELAIDE umszde Norwood PROSPECT ...... &/
(‘AMPBELLIOWN Payncham TEA TREE GULLY ( Government
Nasscrally Beter -

CITY COUNCIL & St Peters WALKERVILLE of South Australia

resilienteast.com 17



There is an ongoing need to develop a targeted capacity building initiative or decision-
support tools that detail and compare streetscape treatments that mitigate urban heat,
and thus spend our on-ground grant money more effectively. This willimprove the capacity
of Councils to make site-specific, evidence-based decisions while accelerating uptake of
best practice approaches for urban greening.

Appendix 2 highlights some of the organisations that do (or have) provided excellent
capacity building opportunities for staff and community.

Conclusion and State Opportunities

We are very pleased to provide this information on such an important topic of green urban
spaces and that the NRC is seeking to learn more.

While there are many areas for further improvement, we believe some key opportunities at
a state level are;

¢ Assist to highlight importance and value of urban green spaces, only increased by
recent heat waves and pandemic restrictions.

e Encourage the new Green Adelaide board to focus on green urban spaces as a
priority action and the understanding between species susceptibility to climate
change.

e Ensure the Planning Policy Reforms support measures to retain and enhance green
infrastructure on private land including the one tree policy as a minimum and deep
soil zones.

¢ Recommend immediate review of the Significant Tree policies for purpose of
Improving tree retention on private land - including increasing the fee for approved
removal of regulated and significant trees.

e Support and continue to fund existing collaboration networks including but not
limited to - Regional adaptation, Water Sensitive SA, Healthy Parks Healthy People

e Support andlead the coordination of standards and guidelines for underground and
overground services, to support urban green spaces.

¢ Advocate for the National Construction Code to better address heatwave impact
through material choice, energy efficiency, passive design/orientation, permeable
surfaces, deep root zones and green infrastructure.

e Using the evidence base of thermal heat and canopy mapping to underpin
increased Planning and Design Code requirements for onsite trees, deep soil areas
and living green landscaping.

e To direct DEW and DPTI to continue collecting this data for evaluation and
longitudinal comparisons for the 5-yearly State of the Environment Reports. (le.
metropolitan LIDAR analysis undertaken every 3 years to measure canopy levels, and
A metropolitan Heat Mapping assessment should be done every 5-6 years to
measure progress in cooling strategies implemented and further work required).
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Support Local Government, Community groups and volunteers to increase the
quality and quantity of green infrastructure on public land through access to
funding.
Develop a broader communication and awareness campaign based on the existing
‘Trees R Cool’ library (this is a set of images developed to promote the benefits of
trees and canopy).
Showcase concepts and ideas that provide ‘easy wins’ to transition to greener
streets and incorporate WSUD design in day to day practices.

The Resilient East Project Steering Group would welcome opportunity to discuss this
submission in person and how we work together to green greater Adelaide.

Kind Regards,

Bec Taylor
Resilient East Coordinator
Hosted by City of Unley

Ph: 08 8273 8718
btaylor@unley.sa.gov.au

resilienteast.com
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APPENDIX1: Letter to Chair of State Planning Commission Michael Lennon in relation
to the ‘What we have heard report’ for Phase 3 of the Planning and Design Code

(July 2020)
RESILIENT
EAST
Climate Ready
Eastern Adelaide

3 July 2020

Mr Michael Lennon

Chairperson

State Planning Commission

By email: saplanningcommission@sa.gov.au

Dear Mr Lennon and Commission Members,

Re: Resilient East supports inclusion of onsite tree and rainwater tank policies in the Planning
& Design Code

As the Commission deliberates on finalising the Phase 3 Planning and Design Code, the Resilient East
Steering Group’s Local Government members urge the Planning Commission to retain and enhance
the draft policy for new development to provide trees, landscaping, water tanks and water sensitive
urban design (WSUD).

Resilient East is a partnership between the Campbelltown City Council, the Cities of Adelaide, Burnside,
Norwood Payneham & St Peters, Prospect, Tea Tree Gully, Unley and the Town of Walkerville and the
South Australian Government, a regional alliance tackling climate change. Resilient East seeks to
ensure the eastern region remains a vibrant, desirable and productive place to live, work and visit, and
that our businesses, communities and environments can respond positively to the challenges and
opportunities presented by a changing climate.

Our partners are about to re-commit with the Minister for Environment and Water to work together,
under the 2020-2025 Resilient East Regional Sector Agreement (under section 16 of the Climate
Change and Greenhouse Emissions Reduction Act 2007), to implement action that prioritises:

e Cooling, greening and enhancing biodiversity on our streets and within our natural assets,
e Mainstreaming water sensitive urban design,

o Actively addressing councils and businesses risks and opportunities to climate change,

¢ Building resilience in our communities,

e Setting up a monitoring and evaluation framework, and

e Contribute to ongoing planning and policy reform opportunities.

This letter does not reflect formal Council consideration by any of the constituent Councils. This input
complements the specific planning feedback from participating Councils and provides a perspective
from the Local Government members of the Resilient East Steering Group.

Resilient East strongly supports including green infrastructure and water sensitive urban
design provisions in the Planning and Design Code.
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The Resilient East partnership submitted a response to the draft Phase Three Planning and Design
Code for SA’s Urban Areas, which had built on a number of earlier submissions made for the various
State Planning Policies and Technical Discussion Papers. You can read our full response here.

We note that the What We Have Heard report (17 June 2020) addresses many of the points Resilient
East has made, which appear to be sentiments echoed by many other Councils, organisations, industry
groups and community members.

In particular, the Steering Group notes the strong community feedback that supports further change by
the Commission in the Phase 3 Code including:

e The extent of the Native Vegetation Overlay including within residential areas and townships

e Council and community members seeking stronger policy to reduce further loss of tree canopy,
and to increase requirements for more and linked landscaped areas

e Concern about the inadequacy of policy to combat urban heat from infill development

e Concern regarding the loss of existing policies and protection of significant and regulated trees

e Concern about the lack of policies to prepare developments for climate change, particularly
over the life of the development

e Further policy development around stormwater management with increased infill development
being more prevalent.

We therefore strongly encourage the State Planning Commission to at least retain, but ideally build
upon, the draft Planning and Design Code policy in relation to:

e Requiring minimum one tree per dwelling

¢ Maintaining existing 7% deep soil area

e Minimum 15-25% soft landscaping space (and defining this as ‘living green landscaping’)
¢ Increased provision of landscaping within common driveways and public realm

¢ Onsite rainwater tanks

¢ Quantification of the protection of street trees

e Provision of site permeability

¢ Retention and protection of Regulated and Significant Trees.

Resilient East are very pleased about the proposed new minimum tree requirements and look forward
to supporting DPTI in its implementation. However we feel they do not go far enough to meet the overall
green cover targets. For example, under the proposed P&D Code, a 450m? block would require 1
medium tree (4-8m spread) which at maturity would only produce 3-11% cover on that block. With most
Councils having far more private land than public, if this is the minimum approach applied across the
state we will not have enough collective cover to build resilience to climate change.

The South Australian Government has had great success in moving towards its 30-Year Plan for
Greater Adelaide (2017 update) target of 85% of new housing being within the existing urban footprint.
It is now time for the South Australian Government to commit the same degree of attention and
leadership to meet its goal of a green liveable city, including by taking tangible steps towards its target
to increase green cover by 20% - a target that is currently at significant risk.

The importance of trees in the Resilient East region

Resilient East Councils have greening targets to align with the 30-Year Plan for Greater Adelaide (2017
update) target to increase urban green cover 20% by 2045. The eastern regional community is proud
of our association with being leafy and green, which is reflected as a strong feature in our Council
Strategic Plans and through direct action, budgets and resourcing. We know higher canopy cover and
improved water management has multiple benefits for councils, our community and our economy
including:
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e |Increasing canopy and green cover is a proven strategy to cool our microclimates
significantly. Our greenest suburbs are the coolest places on hot days, particularly in the
absence of a sea breeze.

e Cooler microclimates mean that households and businesses using air conditioners can save
money and reduce greenhouse gas emissions, as the units don’t need to work as hard.

e Property prices in greener suburbs and greener streets are higher in value because of their
positive cooling, amenity and biodiversity benefits.

e Increased canopy cover in streets and open spaces supports people to be more active, to be
able to walk in shade and enjoy our parks and gardens.

e Increased canopy and shrub cover supports our rich urban biodiversity, which is an important
part of living in Eastern Adelaide suburbs.

e Increased capture of surface stormwater runoff by trees, plants and soil, which reduces
pollution to creeks and streams.

¢ A growing body of research recognises the links between trees, human health and wellbeing.

e Trees not only produce oxygen and absorb carbon dioxide but also act as air filters to remove
dust, fine particulates and other pollutants from air in our urban environment.

e Trees as part of our leafy green eastern suburbs are becoming recognised as significant natural
assets in a changing climate.

Towards 2045, the climate in the Resilient East region will continue to change. There are likely to be
significantly more hot days above 35°C in any given year. Under a high emissions concentration
pathway, the trend of increasing hot days will likely see the frequency rise from 20 days per year over
35°C (on average) to 47 days per year by 2090 (CSIRO & BoM 2015). There will be a decline in spring
rainfall and more heavy rain when it does fall. Creating more canopy and green cover, as well as
introducing more WSUD infrastructure and water capture, will play an important role in creating cooler
microclimates to help communities cope with these changes in a denser urban form.

Tree canopy loss

Our tree canopy, along with the 30-Year Plan target, is at risk. A nationwide study in 2017 (Greener
Places Better Spaces) found that metropolitan Adelaide saw a decrease in canopy cover from 21.5%
to 19.5% between 2013 and 2016. Hard surfaces have increased, with Norwood, Payneham & St
Peters, and Prospect now recording hard surface cover in excess of 60% (Greener Spaces Better
Places, 2014), which increases risks of urban heat and excess stormwater runoff. A Conservation SA
report (June 2020) has highlighted key findings from recent tree loss analyses by Councils, and has
amplified existing strong interest in this issue from the media and community.

There is some evidence that urban infill has been the main contributor to this. An in-depth study by City
of Unley analysed differences in canopy on public and private land over a 38-year period, using data
from 1979, 1997, 2007 and 2017. Key findings are that:

e Canopy cover decreased from 34% to 28% while building cover increased from 29% to 36% —
despite Council significantly increasing its tree planting on public land.

e Every suburb lost canopy cover in the private realm, with suburbs losing between 30% and 51%
of their private canopy cover.

e Potentially plantable private space decreased from 18% to 13%, which was typically due to it
being paved or built over.

e The City of Unley would need another 5% of its area to be covered by tree canopy in order to
meet the 30-Year Plan for Greater Adelaide target. With only 2.9% of the LGA’s total area being
public open space (and much of this already dedicated to recreational uses), significant
contributions on private land will be needed. Planning policy is critical to achieving these
outcomes on private land.
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Resilient East recently collaborated with other metropolitan Regional Climate Partnerships and the
South Australian Government to procure LIDAR analysis of the tree canopy across metropolitan
Adelaide. This will provide, for the first time, a three-dimensional map of the height and extent of tree
canopy across the whole city. This data will be more accurate and detailed than before, and will enable
us to develop even more targeted and nuanced policies. The Resilient East partnership urges the
Commission to consider this new evidence base to underpin increased Planning and Design Code
requirements for onsite trees, deep soil areas and living green landscaping.

The initial evidence from this new LIDAR analysis indicates that the State Government canopy cover
target cannot be met on public land alone. It demonstrates there is far greater potential to increase
tree planting on private land. In the more built up urban areas, finding space for trees is becoming
increasingly difficult. Public land is increasingly contested, with space for trees constrained by:

e Underground services and overhead powerlines

e Increased crossovers and carparking resulting from infill development

e Increased demand for grassed public recreation space to compensate for diminishing
backyards.

It will also get harder to increase canopy cover on public land as it is anticipated that the ageing tree
stock, climate change and the increased potential for disease could all affect the health of existing
mature trees, which provide the greatest canopy coverage. It must be emphasised that mature trees
are one of our best defences against a changing climate, and they should be protected on every front.
The services gained from a century old tree take a century to grow back, but can be taken away from
the community in an instant.

All of this points towards us being at significant risk of not meeting the 30 Year Plan target, and therefore
not being able to deliver the goal of a green liveable city. Without strong leadership on this front,
including strong Planning and Design Code policy, we will see our neighbourhoods become hotter, less
walkable, less liveable, less resilient to a changing climate, and ultimately, less economically
prosperous.

The Code has further work to do in terms of mechanisms not just for planting new trees in infill
developments, but in retaining mature vegetation, ensuring post-establishment compliance and
incentivising greening on private land.

Beyond the commencement of the new Code, the Steering Group is particularly interested in
understanding the monitoring and feedback loops for measuring the on-ground effects of the new infill
and greening policies and the timeframes for future Code Amendments to respond to any identified
issues.

Regulated and Significant Trees

We understand there is currently a gap in the Planning and Design Code around protecting Significant
Trees. Protection of both Significant and Regulated Trees must be enshrined in the Planning and
Design Code for statutory protections to take effect.

Mature trees provide the most inherent value to our communities and neighbourhoods, because trees
are appreciating assets that gain value over time. Mature trees also deliver the most canopy cover,
which can take decades to grow. This appreciating asset value of trees is generally not considered in
financial systems, and is certainly not reflected in costs associated with removing trees along with their
inherent community value.

There is currently a $94 fee for removing a Significant or Regulated tree on private land. This nominal
fee falls well short of covering the costs of planting and maintaining a replacement tree — not to mention
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the lost benefits to the community, which have been estimated in a City of Burnside study to be in the
range of a few thousand dollars for small mature trees through to tens of thousands or more for large
mature trees. This gross under-valuing of mature trees causes significant economic barriers in ensuring
adequate urban green space.

Water sensitive urban design

The impact of urbanisation and infill development typically increases hard impermeable surfaces — in
some case up to 90% of allotments — which increases runoff and flood risk to property, requiring
upgrades to stormwater infrastructure that are funded by the community via increased Council rates.
Water Sensitive Urban Design (WSUD) can play an important part in addressing these challenges.
WSUD presents enormous opportunities to secure long-term local water resources, mitigate property
risks from floods, protect natural waterways and support green infrastructure. Residential and
commercial property owners and developers can and should play a role in WSUD for stormwater
management, water conservation and tree protection.

Some of the benefits of WSUD include:

e Greater infiltration of water onto ground and soil for trees and vegetation to be healthier, greener
and cooler

o Creating new areas of cooler and climate resilient places

¢ Reduced runoff and slower rates of runoff into stormwater systems thereby reducing flood risk

¢ Reduced pollution loads, such as oils, chemicals and organic pollutants

¢ Improved habitat for urban biodiversity, and

¢ Improved amenity and attractiveness of a place.

Onsite contributions to stormwater management, using retention and detention tanks, are critical to the
overall stormwater management system, especially when allotments have significant hard cover. There
are often significant restrictions on Councils’ ability to manage localised flooding issues in built up areas,
especially when there is no undeveloped space available to install water sensitive urban design
infrastructure.

We understand the Commission has received significant feedback on the issue of flood mapping and
hazard risk in the Planning and Design Code and Overlays. In fulfilling the Commission’s obligation to
ensure the Planning and Design Code meets State Planning Policy 15 to “identify and minimise risk to
people, property and the environment”, changes are required in the Code’s approach to flood mapping
and policy expression. The Steering Group reiterates the need for removal of outdated mapping and
replacement with accurate mapping. The Department for Planning, Transport and Infrastructure should
be an active contributor to a coordinated hazard mapping framework for the state, to ensure we have
up to date and fit for purpose flood mapping available for all developed areas. Enhanced policy for
Deemed to Satisfy and Performance Assessed pathways is also required to align the Planning and
Design Code with the requirements of State Planning Policy 15.

Transforming residential neighbourhoods into liveable neighbourhoods

Increased urban infill and the Code’s proposed ‘transformation of residential neighbourhoods’ must
keep as a central priority that those neighbourhoods be liveable. The individual and cumulative effects
of urban infill should not be at the expense of existing canopy cover, effective stormwater management,
and opportunities to deliver urban green space.

At the local and neighbourhood scale, the negative cumulative and incremental effects of increased
infill development can only be addressed if the urban design standards expressed through the Planning
and Design Code effectively address the need for healthy, safe neighbourhoods with shady streets and
large treed private open spaces complemented by public open space and improved water and energy
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use. Given our recent experiences with Covid-19 it is clear our recovery needs to factor in the
importance of open green spaces for health, wellbeing and feelings of connectedness.

Our councils are increasingly aware of our imperative to mitigate urban heat and increase green cover
to reduce impacts to our communities, lifestyle, and environment. These responsibilities are
strategically and operationally embedded into our organisations. We are willing to work with developers
and community to continue to build understanding of the multiple benefits that trees, greening and
decreased water runoff can have in the short- and long-term for their homes, their health and lifestyle.

The Resilient East Steering Group would welcome the opportunity to brief the Commission on the work
and challenges of the Resilient East partnership, to assist the Commission’s deliberations as it finalises
the Phase 3 Planning and Design Code. If you would like further information or would like to arrange a
meeting, please do not hesitate to contact me.

Kind Regards,

i
L L

Simon Bradley

Chair, Resilient East
www.resilienteast.com

Director of Infrastructure and Environment
City of Prospect

TEL: 8269 5355

E: simon.bradley@prospect.sa.gov.au
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APPENDIX 2: External climate adaptation resources and arising opportunities

Program [ Description and Resourcing (if known) Opportunity

website

Water Sensitive WSSA is a capacity building program that Strong links to supporting the viability
sA (wssA) provides government, industry and the of urban greening, collaboration and

https://www.wate
rsensitivesa.com/

community with the support they need to
deliver greener, more liveable communities
sustained by water sensitive urban design.
Funded by State Government, each member
Council and other partners.

finding engineering solutions to
ensure green infrastructure works with
rather than against the built form.

TREENET
https://treenet.org

/

The national urban tree research and
education cluster, and originates from the
University of Adelaide’s Waite Arboretum.
TREENET operates as an independent, not-for-
profit, environmental organisation, funded by
voluntary membership subscriptions.

Great opportunity for our staff and
leaders to learn at the Urban Forest
Festival

21st National Street Tree Symposium
3rd - 24th September 2020 (online).

National Climate

NCCARF worked to support decision makers

The 2017 federal budget cut funding

Change throughout Australia as they prepare for and for this program.
Adaptation manage the risks of climate change and sea- https://theconversation.com/the-2017-
Research Facility | level rise. Based at Griffith University on the Gold | budget-has-axed-research-to-help-
(NCCARF) Coast, NCCARF had a national focus across australio-adapt-to-climate-change-
https://www.ncea | Australia to build resilience to climate change in | 77477. opportunity to Advocate for re-
rf.edu.au/ government, NGOs and the private sector. Not establishment of funding at Federal

funded

level,

NRM Education Natural Resources AMLR's education program This has been welcomed and aligns
https://landscape. | (NRM Education) works with school and with our priorities in terms of
sa.gov.au/hf/feduc | preschool communities to embed sustainability | increasing community awareness and
ation/for- principles into their learning and management | understanding of climate change
educators practices, linking them to the Australian impacts. There is a great opportunity

Curriculum. In the last few years the NRM
Education team has grown involvement in
incorporating teaching resources and
professional development around climate
change mitigation and adaptation, rather than
the traditional managing of nhatural resources.

with being able to grow the
relationship with NRM Education
across our region to communicate the
challenges, solutions and link priorities.

APPENDIX 3: ‘Monetising the benefits of after sensitive urban design and green
infrastructure features' (November 2019) (attachment).
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DESIGN AND GREEN
INFRASTRUCTURE FEATURES

RESILIENT EAST CASE STUDIES
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Compiled by:
Anastasia Martinez, Environmental Consultant

Zafi Bachar, Climate Applications Coordinator
Natural Resources Adelaide and Mt Lofty Ranges
Department for Environment and Water

With advice from Martin Allen, Principal Policy Officer
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Executive Summary

Resilient East, a grouping of 8 council areas within Adelaide’s eastern region, has undertaken

an investigation to calculate notional monetisable benefits of implementing Water Sensitive

Urban Design (WSUD) and Green Infrastructure (Gl) features into the following local

infrastructure projects:

City of Adelaide — Gray Street Upgrade

City of Burnside — Bell Yett Reserve carpark

City of Norwood, Payneham & St Peters — Felixstow Wetlands
City of Unley — Florence Street raingardens and Way Avenue tree inlets
City of Tea Tree Gully — Smart Road Rain Gardens

The benefits were calculated using the Excel-based WSUD/GI Monetised Benefits Tool (‘the

tool’), developed by Martin Allen, Principal Policy Officer at the Water Sensitive Towns and

Cities section of the Department for Environment and Water (DEW).

Following are the total calculated benefits (for an assumed 30-year asset life) and the benefit

categories assessed for each project:

Gray Street (7 trees + 2 rain gardens; City of Adelaide)

$98,283

Water Quality
Runoff Attenuation
Neighbourhood Character

Bell Yett Reserve car park and swale (City of Burnside)

$57,949

Water Quality
Runoff Attenuation
Neighbourhood Character

Felixstow Wetlands (City of Norwood, Payneham & St
Peters; ERA Water)

(Covers wetland and biofilter civil works, extraction and
transfer pump stations, WQ equipment and valving, biofilters,
extraction station and vales, WQ and control, UV, injection
pump station and bores)

$5,269,736

(excludes the greening
and amenity benefits
created in other areas
from the irrigation
capability)

Water Quality

Runoff Attenuation
Health - Medical Costs
Health - Physical Benefits
Neighbourhood Character

Florence Street (3 Rain gardens + 3 bioretention filters; $64,100 Water Quality,
City of Unley) Runoff Attenuation

Neighbourhood Character
Way Avenue (water inlet wells for 31 trees; City of $300,520 Water Quality
Unley) Runoff Attenuation

Neighbourhood Character
Smart Road — 3x rain gardens and bioretention swales 108,050 Water Quality

Runoff Attenuation
Health - Medical Costs
Health - Physical Benefits




Overall, the most significant monetised benefit calculated by the tool relates to Neighbourhood
Character, demonstrating the importance of further investigating the link between
neighbourhood greening and property values.

In addition, the Water Sensitive Cities INFFEWS (Investment Framework for Economics of
Water Sensitive Cities) Tool was used for further assessment the Smart Road project. The
INFFEWS analyses indicate the Smart Road project has a Net Present Value of $737,259 and a
Benefit-cost ratio (BCR) of 1.81. These results indicate that investing in the WSUD features on

Smart Road has had a positive return on investment.

The Excel-based tool looked at five benefit parameters with no included costs, whereas the
INFFEWS tool is a more holistic approach to monetising the benefits of WSUD feature
implementation as it includes as many benefits as deemed necessary for the project as well as
project costs. While both tools link some of the better-documented social, environmental and
economic benefits of WSUD and Gl features to easily-understandable monetary benefits, they
should not be used as the sole means of determining the relative merits of any given
infrastructure project. Rather, they should be used by state and local South Australian
government bodies as a decision support aid through which the potential benefits of WSUD and
Gl features within any proposed, ongoing or completed infrastructure project can be modelled
and then presented, all the while keeping the context of the project’s broader costs and benefits

in mind.

While every effort was made to obtain the best available data and use them in a rigorous and
consistent manner, the tools’ outputs are estimations. The findings of this and any similar
exercise using this tool should be considered within the context of the broader costs and

benefits of any proposed, ongoing or completed infrastructure project.
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1. Introduction
Resilient East is a group of councils within Adelaide’s eastern region consisting of the Cities of

Adelaide, Burnside, Campbelltown, Norwood, Payneham & St Peters, Prospect, Tea Tree Gully,
Unley and Walkerville (Figure 1).

16,800

TOTAL LAND AR

Figure 1: The Council areas that form the Resilient East region
(source: Resilient East website).

Commencing in late 2018, the Resilient East project undertook an investigation to calculate
notional monetisable benefits of implementing Water Sensitive Urban Design (WSUD) and
Green Infrastructure (Gl) features into five local infrastructure projects. The investigation used
the Excel-based WSUD/GI Monetised Benefits Tool (‘the tool’) developed by Martin Allen,
Principal Policy Officer, Urban Water Strategy at the Department for Environment and Water

(DEW), targeting the following projects:

e City of Adelaide — Gray Street Upgrade

e City of Burnside — Bell Yett Reserve carpark

e City of Norwood, Payneham & St Peters — Felixstow Wetlands
e City of Unley — Florence Street raingardens

e City of Unley — Way Avenue tree inlets

e City of Tea Tree Gully — Smart Road Rain Gardens

The investigation aimed to determine the usefulness of the tool’s application to current and
future infrastructure projects within the Resilient East region, be they large or small.



2. The tool’s benefit assessment areas
Based on extensive research, the tool enables the allocation of dollar values to some of the well

documented social, environmental and economic benefits of WSUD and Gl features. In doing
S0, it can assist state and local South Australian government bodies to assess those potential
benefits and then present them to key interested parties within the context of the broader costs
and benefits of any proposed, ongoing or completed infrastructure project. Key assumptions
made in deriving the tool's default parameter values are outlined in Sections 2.1 — 2.5. The
tool’s strengths and some key factors to consider are provided in Appendix A, and more detailed
explanations of the derivation of those values are provided in Appendix B, alongside the

relevant literature references.

Note that some benefit categories were deemed irrelevant or negligible in value for some
projects, most notably in cases where the addition of some greening to an already green area
could not realistically be expected to result in significant additional health or property value

benefits. Table 1 shows which benefit categories were utilised for each infrastructure project.

Table 1: A summary of benefit category relevance for each project.

Water Runoff Health - Health - Neighbourhood
Quality Attenuation  Medical Physical Character
Costs Benefits
City of Adelaide — Gray Street </ J/ X X
City of Burnside — Bell Yett v v X X
Reserve carpar
City of Norwood, Payneham & St / v Vv v v
Peters — Felixstow Wetlands
City of Unley — Florence Street v v X X v
City of Unley — Way Avenue X X X X v
City of Tea Tree Gully — Smart v v v v X
Road

2.1 Water Quality
The tool's water quality section addresses the health of near shore sea grasses and reefs by

modelling the benefits of suspended solid and nitrogen reductions.



Regarding suspended solids, the modelled monetary benefit is calculated using the following
key parameters and assumptions:

o An estimate of the reduction in average annual load exported from the project area (using
as default values median concentrations provided by the Australian Runoff Quality
guidelines).

o Improved near-shore marine health ‘willingness to pay’ values, obtained from a survey
held in Adelaide in 2014.

¢ An assumed direct relationship between the coastal water quality outcomes the
community is willing to pay for, and the total annual reduction in suspended solids
entering metropolitan Adelaide coastal waters targeted by the Adelaide Coastal Water

Quality Improvement Plan.

Regarding total nitrogen (TN), the modelled monetary benefit is calculated from the following

parameters:

e An estimate of the reduction in average annual load exported from the project area, using
as default values median concentrations provided by the Australian Runoff Quality
guidelines.

e Aninferred TN reduction value (per tonne per annum) of $1M.

As such water quality benefits were considered to be negligible in the Way Avenue tree inlets

case, this benefit category was not used in this project.

2.2 Runoff Attenuation
In this section of the tool it is assumed that runoff being directed through a project's WSUD

features would reduce average annual flood damage costs within the project’s catchment.

The calculation is based on the estimated average annual flood damage cost across the

catchment, and the proportion of that runoff which is generated within the project area.

As such flood mitigation benefits were considered to be negligible in the Way Avenue tree inlets

case, this benefit category was not used in this project.

2.3 Health — Medical Costs
This component of the tool is based on research linking proximity to green infrastructure with

rates of overweight and obesity within the adjacent resident population. The modelled monetary

benefit is calculated using the following key parameters and assumptions:



e An average annual reduction in medical costs per obese and overweight adult residing
within 200 metres of the project site (compared to the average medical cost of a healthy
weight adult) due to potential increased physical activity.

e The proportion of that obese and overweight adult resident population which would
actually increase its physical activity levels due to its proximity to the project’s Gl

features (assumed to be 1%), resulting in that medical cost reduction.

Due to their surroundings already being quite green, and to their relatively small scale, the Gray
Street (City of Adelaide), Bell Yett Reserve carpark (City of Burnside), Way Avenue tree inlets
(City of Unley) and Florence Street upgrade (City of Unley) projects were deemed unlikely to
generate any additional physical activity from within the surrounding area’s resident population.
This benefit category was therefore deemed irrelevant and this type of monetised benefit was

not calculated for these four projects.

2.4 Health — Physical Benefits
This component of the tool is based on research linking proximity to green infrastructure with

physical activity rates among adult residents. The modelled monetary benefit is calculated using

the following key parameters and assumptions:

o Estimated residential adult population within 200 metres of the project’s Gl features.

e A proportion of that population which is already sufficiently active and is therefore
assumed not to derive any additional benefit from proximity to the project’s Gl features.

e The proportion (assumed to be 1%) of the insufficiently active adult resident population
which would increase its physical activity levels due to its proximity to the project’s Gl
features.

¢ An assumed two additional life years per benefiting resident, resulting from their
increased physical activity levels, and occurring on average 20 years after project
completion.

e The value of a statistical life year, estimated at $187,000.

Due to their surroundings already being quite green, and to their relatively small scale, the Gray
Street (City of Adelaide), Bell Yett Reserve carpark (City of Burnside), Way Avenue tree inlets
(City of Unley) and Florence Street upgrade (City of Unley) projects were deemed unlikely to
generate any additional physical activity from within the surrounding area’s resident population.
This benefit category was therefore deemed irrelevant and this type of monetised benefit was

not calculated for these four projects.



However, Smart Road rain garden (City of Tea Tree Gully) underwent a considerable change in
green infrastructure and hence produced the highest health benefit relative to the other projects.
The health benefit parameter generated a value of $90,895 which accounted for 84% of the
smart road monetised value. This is value was considered conservative as it did not consider

individuals aged below 18.

2.5 Neighbourhood Character
The Neighbourhood Character component of the tool relates to a ‘willingness to pay’ for living in

a greener neighbourhood, using residential property values as a surrogate measure. The values
used in this component of the tool come from extensive evidence associating close proximity to
green infrastructure with higher property values. The modelled monetary benefit is calculated

using the following key parameters and assumptions:

e The current combined value of all detached and semi-detached residential properties
within 20 metres linear distance of the project boundary.

e An estimated 4% increase in the value of those properties (which can be thought of as a
'local greening' benefit) per 10% increase in greening.

e An assumption that the value of the properties in question would increase each year

linearly, reaching the full modelled benefit 10 years after project completion.

Note that as the Bell Yett Reserve carpark and the Way Avenue tree inlets projects are situated
in already significantly green areas, it was deemed more realistic to set their associated
Neighbourhood Character benefits at 0.2% for each 1% added local greening, being half the
tool’s default rate. This assumption regarding the benefit of further greening an already green
area is broadly consistent with some international research suggesting there are limits to the

extent that property values are likely to increase with increased local greening?.

! For example a 2010 Minnesota-based study by Sander, Polasky and Haigh
(https://www.fs.fed.us/research/highlights/highlights_display.php?in_high_id=499) found that less value
appeared to be placed on additional greening beyond a local canopy cover of about 40%.



https://www.fs.fed.us/research/highlights/highlights_display.php?in_high_id=499

3. Data sources
Specific local data necessary for the monetised benefits assessment obtained with the

assistance of each council’s relevant contact person consisted of:

e total project area (in square metres)

e project equivalent impervious surface area (in square metres)

e |ocal average annual rainfall (in millimetres per year)

e discount rate (in %)

e average annual cost (in AUDS$) of stormwater related (flooding) damages in the
catchment the project area discharges to

e average annual stormwater runoff (in mega litres) from the relevant catchment area,
used to determine average annual stormwater related (flooding) damages

e average annual runoff volume generated within the project area (in mega litres)

e estimated residential adult population within 200 metres of the project’s Gl features

e current value of all detached and semi-detached residential properties within 20 metres
linear distance from the project boundary (in AUD$)

e total area of residential properties with a boundary or part of their boundary within 20
metres of the project boundary (in square metres)

e total area of new large trees, rain gardens, constructed wetlands and watercourses (in

square metres).

Where local data were not available, the tool’'s recommended default values were used.
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4. Results

4.1 City of Adelaide — Gray Street Upgrade
This project undertook the monetisation of benefits of the following WSUD and Gl features,

implemented as part of an upgrade of a section of Gray Street, Adelaide:

e 7 trees

e 2 raingardens

140 m in length, the upgraded section of Gray Street (the ‘study area’) runs between Waymouth
Street and Franklin Street and features residential properties, business properties, and road and
footpath areas (Figure 2).

Waymouth Street

2 additional
raingardens

Gray Street — 7 additional trees

Franklin Street

Figure 2: The study area and its surrounds, prior to implementation of WSUD and Gl features.
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Using the monetised benefits tool, the addition of trees and raingardens along the 140 m stretch
of road resulted in an overall calculated benefit of $98,283, to be reached within the project’s
first 30 years, as shown in Table 2.

As explained in Chapter 2, the benefit categories of Health - Medical Costs and Health —
Physical Benefits were not deemed relevant for this project, and their corresponding values in
Table 2 are therefore represented as ‘$-'.

Table 2: Summary of WSUD and GI monetised benefits for the Gray Street Upgrade project.

Value of quantified Proportion of total

benefits guantified benefit
Water Quality $9,694 10%
Runoff Attenuation $2,312 2%
Health - Medical Costs $- -
Health - Physical Benefits* $- -
Neighbourhood Character* $86,280 88%
Sum of quantified benefits $98,283 100%

*Although they have not been quantified during this analysis, these benefits may still be derived at this site (this
benefit category was not able to be assessed as it did not meet the criteria of the tool).

The benefit category with the highest calculated value was Neighbourhood Character at
$86,280, or 88% of total quantified benefits for this project. While this was by far the highest
figure calculated by the tool for this project, it could still be seen as relatively conservative, as it
only takes into account a benefit to properties situated within a 20 m distance of the project

area.

The parameter with the lowest calculated benefit was runoff attenuation, at $2,312, or 2% of

total quantified benefits for this project.

4.2 City of Burnside — Bell Yett Reserve carpark
This project undertook the monetisation of benefits of the following WSUD and Gl features,

implemented as part of the Bell Yett Reserve carpark upgrade:

e 1 bio-retention swale
e 17 new trees
e permeable pavements

e shrub plantings.
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Totalling 2,300 m? in area, the Bell Yett Reserve carpark is located on Stonyfell Road, Wattle
Park, across from St Peter’s Girls’ school. As shown in Figure 3, prior to the implementation of

WSUD and Gl features the carpark was an area of bare ground.

Bioretention
swale

Figure 3: The study area and its surrounds with Stage 1 (consisting of half the planned carpark and
the bioretention swale) completed, prior to implementation of the other planned features.

The addition of a bio-retention swale, new trees, shrubs and permeable paving at the Bell Yett
Reserve carpark resulted in $57,949 of calculated benefits, to be reached within the project’s

first 30 years, as shown in Table 3.

As explained in Chapter 2, the benefit categories of Health - Medical Costs And Health —
Physical Benefits were not deemed relevant for this projects, and their corresponding values in
Table 3 are therefore represented as ‘$-". As explained in Section 2.5 (and as was also the case
with the Way Avenue project), the Neighbourhood Character benefit for this project was

calculated using half the tool’s default rate, due to the surrounding area already being green.
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Table 3: Summary of WSUD and GI monetised benefits for the Bell Yett Reserve carpark.

Value of quantified Proportion of total

benefits guantified benefit
Water Quality $4,476 8%
Runoff Attenuation $3,375 6%
Health - Medical Costs* $- -
Health - Physical Benefits* $- -
Neighbourhood Character $50,098 86%
Sum of quantified benefits $57,949 100%

*Although they have not been quantified during this analysis, these benefits may still be derived at this site (this
benefit category was not able to be assessed as it did not meet the criteria of the tool).

The benefit category with the highest calculated value was Neighbourhood Character at
$50,098, or 86% of total quantified benefits for this project.

The parameter with the lowest calculated benefit was runoff attenuation, at $3,375, or 6% of

total quantified benefits.

4.3 City of Norwood, Payneham & St Peters — Felixstow Wetlands
This project undertook the monetisation of benefits of the following WSUD and Gl features,

implemented as part of the Felixstow Wetlands:

e wetlands
e irrigated turf
e irrigated garden beds

e non-irrigated open space.

62,000 m? in area, the Felixstow Wetlands are located between Riverside Drive, Langman
Grove and Wicks Avenue and before the implementation of the wetlands, feature an area of

open space (Figure 4).
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Wetlands

Wicks Avenue

Riverside Drive

Langman
Grove

Figure 4: The study area and its surrounds prior to implementation of all WSUD and Gl features.

The addition of wetlands, irrigated turf, irrigated garden beds and non-irrigated open space
within the Felixstow Wetlands resulted in $5,269,736 of calculated benefits, to be reached within

the project’s first 30 years, as shown in Table 4.

Table 4 Summary of WSUD and GI monetised benefits for the Felixstow Wetlands.

Value of quantified Proportion of total

benefits quantified benefit
Water Quality $17,207 0.3%
Runoff Attenuation $443,143 8%
Health - Medical Costs $34,432 0.7%
Health - Physical Benefits $348,431 7%
Neighbourhood Character $4,426,523 84%
Sum of quantified benefits $5,269,736 100%

The parameter with the highest calculated benefit was Neighbourhood Character at $4,426,523,
or 84% of total quantified benefits.

The following two highest calculated benefits were Runoff attenuation at $443,143, or 8% of
total quantified benefits, and Health — Physical Benefits at $348,431, or 7% of total quantified
benefits.
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4.4 City of Unley — Florence Street raingardens
This project undertook the monetisation of benefits of the following WSUD and Gl features

implemented as part of an upgrade to Florence Street, Fullarton:

e 3 raingardens

e 3 bio-retention filters.

600 m in length, Florence Street runs between Fullarton Road and Glen Osmond Road and
features residential properties, street trees, and road and footpath areas (Figure 5).

3 new raingardens and 3 new
bioretention filters

Figure 5: The study area and its surrounds, prior to implementation of WSUD and Gl
features. The

addition of bio-retention filters and raingardens in this project resulted in $64,100 of calculated

benefits, to be reached within the project’s first 30 years, as shown in Table 5.

As explained in Chapter 2, the benefit categories of Health — Medical Costs and Health —
Physical Benefits were not deemed relevant for this project, and their corresponding values in

Table 5 are therefore represented as ‘$-'.

Table 5 Summary of WSUD and Gl monetised benefits for the Florence Street raingardens

Value of quantified Proportion of total

benefits quantified benefit
Water Quality $11,791 18%
Runoff Attenuation $24,031 37%
Health - Medical Costs* $- -
Health - Physical Benefits* $- -
Neighbourhood Character $28,277 44%
Sum of quantified benefits $64,100 100%

*Although they have not been quantified during this analysis, these benefits may still be derived at this site (this
benefit category was not able to be assessed as it did not meet the criteria of the tool).
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The benefit category with the highest calculated value was Neighbourhood Character at
$28,277, or 44% of total quantified benefits for this project, with the second highest calculated
value being runoff attenuation at $24,031, or 37% of total monetised benefits.

4.5 City of Unley — Way Avenue tree inlets
This project undertook the monetisation of benefits of the following WSUD and Gl features,

implemented as part of an upgrade to Way Avenue, Myrtle Bank:
e tree inlets containing 31 new trees.

170 m in length, Way Avenue runs between Ridge Avenue and Riverdale Road and features
residential properties, as well as road and footpath areas (Figure 6).

31 new trees to be planted
using tree inlets

Figure 6: The study area and its surrounds, prior to implementation of WSUD and
Gl features.

Due to the project being situated in an already fairly green neighbourhood, the addition of new
trees and tree inlets was not deemed likely to give rise to additional health benefits. For the
same reason, the Neighbourhood Character benefit (the only one deemed relevant and
significant enough to be quantified, as shown in Table 6) was calculated using half the tool's
default rate (as further explained in Section 2.5 and as was also the case with the Bell Yett
Reserve carpark project). As the potential benefits to reef health and to flood risk were also
deemed negligible, no values were calculated for the Water Quality and Runoff Attenuation

benefit categories
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Table 6 Summary of WSUD and Gl monetised benefits for the Way Avenue tree inlets.

Value of quantified Proportion of total

benefits guantified benefit
Water Quality* $- =
Runoff Attenuation* $- -
Health - Medical Costs* $- =
Health - Physical Benefits* $- -
Neighbourhood Character $300,520 100%
Sum of quantified benefits $300,520 100%

*Although they have not been quantified during this analysis, these benefits may still be derived at this site (this
benefit category was not able to be assessed as it did not meet the criteria of the tool).

4.6 City of Tea Tree Gully — Smart Road Rain Gardens
This project undertook the monetisation of benefits of the following WSUD and Gl features,

implemented as part of the Smart Road Upgrade:

e 3rain gardens and bio retention swales

o Trees with tree water inlets: 156 mature and semi-mature trees and understory planting

The Smart Road project extended 700m in length adjacent the Tea Tree Plaza Shopping Centre
from Ramsay Avenue to Reservoir Road roundabout, Modbury. The approximate area that was
affected was 2,663m?. Before the implementation of raingardens, bioretention swales and trees,
the area was predominantly impervious surfaces (Figure 7). The road is situated within a
commercial area with the only close proximity residential housing being a soon-to-be developed
nursing home.

Reservoir Road

Ramsa
roundabout Smart Road y

Avenue

156 additional mature and 3 additional

semi-mature trees along the raingardens with
footpaths and median strip bioretention swales

Figure 7 Smart Road Upgrade - highlighted is the area of works
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The analyses at this site included two different benefit analysis tools:

- The Excel-based Monetised Benefits Tool developed by the Department for
Environment and Water (DEW).

- CRC Water Sensitive Cities INFFEWS (Investment Framework for Economics of
Water Sensitive Cities) cost-benefit analysis tool

The main difference between the two tools is that the INFFEWS tool analyses the costs
as well as the project benefits, whereas the Excel-based tool monetises a select few
benefits and does not allow the incorporation of project costs or further benefits.

It is important to note that using different tools means that the results will need to be
interpreted differently. The INFFEWS tool results include a Net Present Value (NPV)
and a Benefit-Cost Ratio (BCR). The Excel-based tool results in are based on a more
limited range of potential benefits and with different underlying assumptions. . The
Excel-based tool does not incorporate project costs and is solely a figure based on the
benefits to the surrounding community.

Project costs

For the purpose of analysing the benefits of WSUD features, below are the total project
costs as well as the total costs of WSUD features (the WSUD costs are included in the
total project cost, they are not in addition to the project costs).

Total project cost: $1.5 M
Segregated WSUD component cost $210,000:

- Rain gardens and swales: $100,000
- Tree water inlets and tree plantings: $110,000

Another cost associated with the implementation of WSUD features is the additional
maintenance/operations costs per year, which is $15,000 per annum.

Monetised Benefits Tool results

Using the Excel-based tool, the addition of WSUD features along the 700 m stretch of
road resulted in $108,050 of expected benefits within the projects first 30 years, as
shown in Table 7. The ‘neighbourhood character’ benefit category was not used in this
project as a nursing home does not meet the criteria of the tool and is therefore not
deemed eligible.
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Table 7: Summary of WSUD and GI monetised benefits for the Smart Road Rain Gardens

Value of quantified Proportion of total

benefits qguantified benefit
Water quality $7,340 7%
Runoff attenuation $832 1%
Health - Medical Costs $8,983 8%
Health - Physical Benefits $90,895 84%
Neighbourhood $- -
Character*
Sum of quantified $108,050 100%
benefits

*Although they have not been quantified during this analysis, these benefits may still be derived at this site (this
benefit category was not able to be assessed as it did not meet the criteria of the tool).

The parameter with the highest expected benefit was Health — Physical Benefits at
$90,895, or 84% of total quantified benefits. While this was by far the highest figure
calculated by the tool, it could still be seen as relatively conservative, as it only takes
into account the adult population (individuals aged 18 years and over).

The parameter with the lowest expected benefit was runoff attenuation, at $832, or 1%
of total quantified benefits.

As this tool does not have the ability to incorporate project costs, it is difficult to
comment on the sum of quantified benefits vs project costs relativity. However, it is
interesting to note that analysing only four benefits resulted in a sum of quantified
benefits of just over half of the projects WSUD components costs.

INFFEWS tool results

The Water Sensitive Cities INFFEWS (Investment Framework for Economics of Water
Sensitive Cities) Tool was used for further assessment the Smart Road project. Using
the INFFEWS tool, the WSUD features installed along the 700 m stretch of road
resulted in:

- Net Present Value (NPV): $737,259
- Benefit-cost ratio (BCR): 1.81

These results indicate that investing in WSUD features has a positive return on
investment. These results are indicative of the benefits received from implementing
WSUD features over the projects first 30 years. The benefits used in the analysis were:

Reduced recurring costs (e.g. energy for cooling)
Increased work productivity (e.g. from less extreme heat)
Improved aesthetics

Improved opportunities for recreation
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- Reduced mortality (e.g. from reduced extreme heat)

- Reduced morbidity, improved health (e.g. from reduced extreme heat)

- Reduced greenhouse gas emissions, increased CO sequestration

- Groundwater recharge (e.g. for potable extraction or wetland enhancement

- Enhancing water quality in a water body

- Reduced flood risk

- Improved security of water supply — Reduced irrigation demand for plants in
raingardens as they are supplemented by stormwater runoff.

Comparing the two tools
- Using the Excel-based tool, the addition of WSUD features resulted in $108,050
of expected benefits within the projects first 30 years.
- Using the INFFEWS tool, the addition of WSUD features resulted in a NPV of
$737,259 and a BCR of 1.81.

There is such a vast difference in the results of each tool because they analyse different
things and in somewhat different ways.

The Excel-based tool looked at 5 benefit parameters with no included costs (in this
analysis, only 4 benefit parameters met the requirements of the tool), whereas the
INFFEWS tool is a more holistic approach to monetising the benefits of WSUD feature
implementation as it includes as many benefits as deemed necessary for the project as
well as considering project costs.

It could be argued that because the entire streetscape upgrade cost $1.5 M, the
benefits of the implemented WSUD features do not outweigh the costs. However, they
outweigh the costs of the WSUD feature components. The total WSUD component
costs were $210,000 and the INFFEWS tool states that it is a positive return on
investment.

Furthermore, even though the Excel-based tool only resulted in a monetised benefit of
$108,050 (approximately half of the WSUD component cost), it is important to note that
this is only based on the 4 benefits of water quality, runoff attenuation, health — medical
costs and health — physical benefits.

While both tools link some of the better-documented social, environmental and
economic benefits of WSUD and Gl features to easily understandable monetary
benefits, they should not be used as the sole means of determining the relative merits of
any given infrastructure project. Rather, they should be considered by state and local
South Australian government bodies as a decision support aid through which the
potential benefits of WSUD and Gl features within any proposed, ongoing or completed
infrastructure project can be modelled and then presented, all the while keeping the
context of the project’s broader costs and benefits in mind.
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Excel-based tool findings and limitations

The DEW Excel-based tool is more suited to smaller projects as the tool requires
easily accessible data and can support business cases. The use of this tool could
be justified for smaller projects, where the time and expense of the more complex
INFFEWS Tool could not be justified.

The DEW Excel-based tool is extremely user-friendly as it only requires easily
accessible data and is a relatively quick process, in comparison to the INFFEWS
tool.

The DEW Excel-based tool incorporates up to (only) 5 WSUD feature benefits
and does not take into account project costs. It is simply a valuation of benefits,
mostly to understand the potential direct benefits for the neighbouring
community.

If a benefit parameter does not meet the tool requirements, it cannot be used in
the tool. The limitation of this is that it does not mean that the implementation of
WSUD features do not have those benefits, it simply cannot be measured using
this tool.

INFFEWS tool findings and limitations

The INFFEWS Tool is a more complex, time consuming tool that requires
training, access to all project costs (including ongoing maintenance) and an
understanding of environmental benefits and economics.

The INFFEWS Tool gives a more holistic view of a project as it takes into
account a broader array of WSUD feature implementation benefits, and
accommodates costs being included (documented) directly in the tool.

The INFFEWS tool is user-friendly, once the user has been sufficiently trained.
The INFFEWS tool has 20 benefits to choose from as well the ability to
incorporate further benefits if they are not already an option in the tool.
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5. Conclusion
While the Monetised Benefits tool links some of the better-documented social, environmental

and economic benefits of WSUD and Gl features to easily understandable dollar values, it
should not be used as the sole means of determining the relative merits of any given
infrastructure project. Rather, it should be considered by state and local South Australian
government bodies as a useful decision support aid through which the potential benefits of
WSUD and Gl features within any proposed, ongoing or completed infrastructure project can be
modelled and then presented, all the while keeping the context of the project’s broader costs

and benefits in mind.
Following are the total quantified benefits calculated by using the tool for each project:

e Gray Street upgrage: $98,283

e Bell Yett Reserve carpark: $57,949

e Felixstow Wetlands: $5,269,736

e Florence Street raingardens: $64,100
e Way Avenue tree inlets: $300,520.

e Smart Road rain gardens: $108,050

Overall, the most valuable benefit category across the projects investigated in this study was the
Neighbourhood Character category, suggesting that the link between neighbourhood greening

and property values within the Resilient East region merits further investigation.

The use of the Water Sensitive Cities INFFEWS (Investment Framework for Economics of
Water Sensitive Cities) Tool indicated the Smart Road project has a Net Present Value of
$737,259 and a Benefit-cost ratio (BCR) of 1.81. These results indicate that investing in the
WSUD features on Smart Road has had a positive return on investment. These results also
demonstrate that the Monetised Benefits tool does not capture all potential value of WSUD

projects.
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Appendix A: The tool’s strengths and factors to consider
Table 8 lists the tool’'s key strengths, as well as key factors to be aware of while interpreting the

results in each of the benefit areas. A key strength of the tool overall is that all default values
and assumptions used are clearly documented and explained (Appendix B). Additionally, all

default values can be modified by the tool’s users, thus facilitating sensitivity analyses.

It should also be recognised that:

e some potential benefit areas, such as urban cooling, increased social cohesion and
improved mental health outcomes, are not represented in the tool, as research findings
in these areas were deemed insufficiently robust to warrant monetisation

e the tool is intended to be used as a decision support aid, and never as the sole means of

determining the relative merits of any given infrastructure project proposal.
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Table 8 Key strengths and factors to consider for each of the tool’s benefit areas.

Water quality
Strengths | e«  Default values for pollutant concentrations are based on median values from the widely used Australian runoff quality guidelines.
Factorsto | ¢ The default dollar value for one tonne of total suspended solids (TSS) removal is based on a single research project. It also
consider assumes there is a direct link between community willingness to pay for coastal water quality improvement and TSS removal rates
sought by the Adelaide Coastal Waters Quality Improvement Plan.
e The default dollar value for a tonne of total nitrogen (TN) removed (used in the absence of relevant local evidence), may be
perceived as subjective. That value is much lower than the equivalent value used in Melbourne.
Runoff attenuation
Factorsto | ¢ The methodology is quite simplistic, since:
consider — itassumes WSUD elements within a project may aim to manage up to the 1 in 100 year flow (consistent with the South

Australian Government’'s WSUD policy’s aim), although in many instances these elements may be implemented to manage
higher frequency flows, such as 1 year Average Recurrence Interval

it does not have regard for the location of the project within a catchment, a factor which may impact on the likely magnitude of
the runoff attenuation benefit

in situations where, in the absence of WSUD features, new drainage infrastructure would be required downstream to cater for
increased runoff flows, it may significantly underestimate the features’ cost savings potential.

Due to the above factors, while this component of the tool might be useful for early project planning, the methodology and
assumptions would preferably be refined during the detailed planning and design stages.

Health — medical costs

Factorsto | ¢ Some default values may be perceived as conservative. For example, the methodology provides for an assessment of medical cost
consider savings only for the resident adult population, excluding young people under 18 years of age.

e Although considerable evidence exists which links the presence of Gl features to rates of obesity/overweight, it is not possible to
pinpoint the relative contribution of those features from the contributions of other potential influencers, such as other aesthetic
features, street connectivity, presence of walking destinations and the presence of safety features.

Health — physical benefits

Strengths | ¢  The monetary value of a life year used is that suggested by the Australian Government’s Office of Best Practice Regulation.
Factorsto | ¢ The methodology and default values may be perceived as conservative. For example, the methodology only provides for an
consider assessment of the adult population.

The factors to consider when interpreting the results for the Health — medical costs area are equally relevant for this area.

Neighbourhood character

Strengths | ¢  The research evidence generally shows a high level of consistency in relation to the influence of Gl features on property pricing,
which the tool uses as a surrogate for valuing neighbourhood character benefits.

Factorsto | ¢ The default value for the distance over which WSUD and Gl features influence property values may be conservative.

consider
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Appendix B: Basis of default parameters used in the WSUD/GI monetised

benefits tool

The parameters discussed below refer to those specified in the relevant spreadsheet/s in the MS
Excel WSUD/GI Monetised Benefits Tool.

WATER QUALITY

This component is largely restricted to consideration of reduced discharges of TSS and TN on
the health of near shore assets (such as sea grasses and reefs).

TSSr0ad TSSroor and TSSep (respectively: 250, 35 and 180 mg/L)

These concentration default values are based on mean values in runoff for ‘urban roads’, ‘all roofs’,
and ‘other urban’ surfaces in Figure 3.2, Chapter 3 of Australian Runoff Quality A guide to Water
Sensitive Urban Design (Engineers Australia 2003). The values in Figure 3.2 are based on
monitoring/research of TSS concentrations in various types of runoff.

TNroad TNroor and TN¢p (2.5 mg/L in each case)

These concentration default values are based on mean values in runoff for ‘all urban’ Figure 3.4,
Chapter 3 of Australian Runoff Quality A guide to Water Sensitive Urban Design (Engineers
Australia 2003). The values in Figure 3.4 are based on various monitoring/research of TN
concentrations in various types of runoff and indicate TM mean values for various urban surfaces
(e.g. residential, roads, industrial, commercial) are comparatively similar.

Vrss ($25,000 in $2016)

a) These $ valuation are partly based on a choice experiment survey undertaken in late Dec
2014 to late Jan 2015 (source: MacDonald D.H., Ardeshiri, A., Rose, J. M., Russell, B. D.,
Connell, S. D., “Valuing coastal water quality: Adelaide, South Australia metropolitan area”,
Marine Policy 52 (2015), p.120).

b) The choice experiment was undertaken by 505 people (excluding some involved in a pilot
survey before the full choice experiment).

c) The research inferred that a willingness to pay by Adelaide households of $67.1M
comprised of:

¢ Improved water clarity (reducing turbid days from 50 to 25) valued at $12.4 million
¢ Improvement in seagrass (10% increase) valued at $18.9 million
¢ Restored five additional reefs to good health valued at $35.8 million

d) The Adelaide Coastal Water Quality Improvement Plan (ACWQIP) sets a target to reduce
suspended solids from 6,180 tonnes/year (2008 levels) to 3,430 tonnes/year, a reduction
of 2,750 tonnes/year

e) Assuming the suspended solids target reduction in the ACWQIP will achieve the
environmental outcomes MacDonald et al estimated, it is possible to calculate the benefits
of implementing WSUD measures that will reduce the level of suspended solids in run-off
resulting from infrastructure and development project (i.e. the sum of the above $ values
divided by the required reduction of TSS)

f) Sum of above benefits is ~$24,400 per tonne TSS reduction ($67.1M/2750 tonnes)
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g) Assume willingness to pay in $2016 would be marginally greater at $25,000 (noting that

an assumption of an increase in willingness to pay based on the CPI would yield a
marginally higher value that this in $2016).

Vn ($1,000,000 in $2016)

a)

b)

d)

Adelaide Coastal Water Quality Improvement Plan (ACWQIP) indicates a target 50 tonnes
per year of nitrogen discharge to Adelaide’s coastal waters by 2028 from stormwater
inputs (ACQWIP, Table 12). ACWQIP indicates nitrogen discharged in stormwater in 2003
was 375 tonnes.

There is currently no market or other basis to value nitrogen load reductions in Adelaide
or elsewhere in SA. However there is clearly an implicit value in reducing nitrogen as
evidenced by environmental improvement projects, largely focussing on reducing nitrogen,
in respect of wastewater treatment plants owned by SA Water.

It is noted that a stormwater water quality offset scheme for nitrogen was introduced in
Melbourne more than 10 years ago, with the current value being $6,645 per kg of annual
nitrogen load ($6.645 million per tonne). (In Melbourne, new residential subdivisions are
required to meet on-site nitrogen reduction through on-site water quality measures or, in
lieu of on-site measures, to pay the offset based on deemed load of nitrogen discharge
from the property). Melbourne Water is required to justify the basis of the charge to its
economic regulator, with the economic regulator making a ruling decision.

In the absence of a specific value having been determined in Adelaide or elsewhere in
South Australia, it is assumed that a value of $1 million per tonne reduction is reasonable
for Adelaide’s coastal waters, given the ACWQIP’s expectation for a significant reduction
in nitrogen discharged from stormwater. This is conservative compared with the offset
value adopted in Melbourne which is based on costs for TN mitigation measures.
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RUNOFFE ATTENUATION

It is assumed that a potential runoff management benefit is derivable as a result of runoff being
directed through WSUD features that can help to mitigate average annual flood damage cost
within the catchment in which the project is located?. The calculation is based on the estimated
average annual flood damage cost (AAD) across the catchment multiplied by proportion of runoff
generated by the project compared to the runoff generated across the catchment area that was
used to determine AAD.

Although the methodology has some limitations, it should be quite simple to apply and reflects
the WSUD policy, and requirements for many developments, for managing stormwater within
certain bounds (e.g. no increase in flood risk for 100 year ARI event).

AF (in the absence of any site-determined value: 0.8 for road work projects and 0.6 for other built
projects)

These default values are based on runoff coefficients that are typical of these types of surfaces.
For example, Melbourne Water suggest values be used that are in the range 0.5 to 0.9 for major
road reserves, and 0.7 to 0.9 for commercial/industrial areas (i.e. sites with a high proportion of
coverage by roofs and other paved surfaces). Generally, roads, roofs and carparks with
connected drainage in built up urban areas are likely to have a high proportion of rainfall-runoff
discharge.

S. (default average annual runoff values for Adelaide catchments)

The default values are those determined by Wilkinson, J. (2005). “Reconstruction of historical
stormwater flows in the Adelaide metropolitan area.” ACWS Technical Report No. 10 prepared
for the Adelaide Coastal Waters Study Steering Committee, September 2005. Department of
Environmental Health, Flinders University of SA. (The values are taken from Table 1 of that report.)

% This assumption is based in part on the fact that the State-wide WSUD policy includes principles and targets
for managing runoff flows for flood management purposes. The targets provide that the capacity of the existing
drainage system should not be exceeded, and that there is no increase in the 5 year ARI peak flow and no
increase in flood risk for the 100 year ARI peak flow compared to existing conditions.
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HEALTH — MEDICAL COSTS
Evidence of association between physical activity and obesity with green infrastructure

Numerous investigations have found associations between proximity to accessible green space
with the likelihood of residents undertaking some physical exercise such as walking, with some
(but not all) also identifying a linkage between obesity levels and green space.

For example, Ellaway A., Macintyre S., Bonnefoy X. (2005) “Graffiti, greenery, and obesity in
adults: secondary analysis of European cross sectional survey” (British Medical Journal Vol. 331,
17 Sep 2005, p661-662) determined from a survey of 6,919 people that in residential areas with
high levels of greenery the likelihood of residents being more physically active was more than
three times higher and the chance of being overweight and obese was 37% lower than for similar
areas with low greenery. The study used a measure of greenspace that included the level of
vegetation and greenery visible on houses and the streets immediately surrounding it.

In Australia, Pereira G., Christian H., Foster S., Boruff B., Bull F., Knuiman M., and Giles-Corti B.

(2013) “The association between neighbourhood greenness and weight status: an observational

study in Perth Western Australia” in Environmental Health 2013, 12:49 discuss a cross-sectional
study of 10,208 Perth residents of various ages between 16 and 64+ who completed the Western

Australian Health and Wellbeing Survey between 2004 and 2009. The paper concludes: “Greater

levels of neighbourhood greenness and variability in neighbourhood greenness are associated

with lower odds of obesity among adults.” The study found that the odds were 22% lower of being

obese and 16% lower of being overweight-or-obese, among people in high vs low greenness

neighbourhoods. The research found the associations held across all the studied age groups.

The authors state, "The lower prevalence of obesity among adults in greener areas might be

attributable to higher levels of physical activity, such as neighbourhood walking, with studies

indicating that adults with access to a large high-quality park within walking distance (also 1600
m) from home are more likely to walk, and tend to do so at recommended levels. Parks and tree-
lined streets are typically representative of green vegetation that might promote physical activity

in the neighbourhood, as neighbourhood attractiveness is consistently associated with increased

recreational walking... Overall, there was a 25% lower odds of obesity (and overweight-or-obesity)
for those in neighbourhoods with high variability in greenness... A high degree of variability in

neighbourhood greenness suggests mixed land use, that might, for example, be indicative of

neighbourhoods that have both a large presence of built destinations and well connected tree-
lined routes to these destinations.”

Astell-Burt T., Feng X., and Kolt G.S. (2014), Br J Sports Med. 2014 Mar;48(5):404-6, also found,
based on findings for more than 200,000 Australians in the 45 and Up Study, that (45 years of
age and older) residents of greener areas were significantly more likely to walk and participate in
moderate to vigorous physical activity (MVPA) at least once a week compared with residents in
less green areas.

In the South Australian context, Sugiyama T., Giles-Corti B., Summers J., Du Toit L., Leslie, E.,
and Owen N. (2013) “Initiating and maintaining recreational walking: A longitudinal study on the
influence of neighbourhood green space” in Preventive Medicine, 57, 178-182 found the presence
of and proximity to neighbourhood green spaces helps maintain recreational walking over time. It
also found aesthetics involving the presence of trees and attractive/interesting views and objects
to be associated with the likelihood of walking (44% greater likelihood of occasional walking vs
non-walking, and 13% greater likelihood of frequent walking vs non-walking, for areas with ‘better’
aesthetics and nearby public open space?).

3 Public open space “within 10-15 minute walk, within 5 minute drive, or on a frequently travelled route”
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The authors also reported, “positive perceptions of the presence of and proximity to green spaces
and the total and largest areas of green spaces were significantly associated with a higher
likelihood of walking maintenance over four years.”

A literature review of existent research investigating the influencers of neighbourhood walkability
was undertaken by Talen E. and Koschinsky K. (2013). “The Walkable Neighbourhood: A
Literature Review” Int. Journal of Sustainable Land Use and Urban Planning. Vol. 1. No. 1 pp. 42-
63. The paper references more than 160 published articles. Their conclusion states, “The testing
of assumptions has mostly supported the claims made by walkable neighbourhood proponents.
Walkable neighbourhoods have been shown to increase walking, physical activity and health,
increase property value and the value of place more generally, and there seems to be some
association with social goals like interaction... ” It also states: “Conventional wisdom has now
coalesced around the notion that neighbourhood context effects exercise, even independent of
an individual’'s background... In a typical example, one study found that “household heads of
single-family dwellings” in a new urbanist neighbourhood had lower BMI (body mass index) due,
in part, to “utilitarian trips made by walking or bicycling”. Another study compared a walkable
neighbourhood with a conventional suburb to find higher physical activity in the former.”

More recently, Richardson E. (2016) “Greenness/green spaces & health effects: The state of the
art (i.e., what do we know?)” and the World Health Organisation (2016) “Urban green spaces and
health - a review of evidence” (WHO Regional Office Europe) reviewed current evidence.
Richardson (powerpoint presentation) concludes that the evidence indicates a greater likelihood
of a person meeting the recommended level of physical activity in greener versus less green
areas. Richardson states, “greener places are often healthier places”, with a caveat that the
relationship varies by individual characteristics and context. WHO also cites studies in various
countries, including Australia, that found recreational walking, increased physical activity and
reduced sedentary time to be associated with access to, and use of, green spaces in working age
adults, children and senior citizens. WHO concludes, “The evidence shows that urban green
space has health benefits, particularly for economically deprived communities, children, pregnant
women and senior citizens”.

The WHO report cites studies in various countries that have demonstrated that recreational
walking, increased physical activity and reduced sedentary time to be associated with access to,
and use of, green spaces in working age adults, children and senior citizens, which include the
following (full references provided in the WHO document): Wendel-Vos et al., 2004; Epstein et al.,
2006; Kaczynski & Henderson, 2007; Kaczynski et al., 2008; Sugiyama & Ward Thompson, 2008;
Sugiyama et al., 2009; Cochrane et al., 2009; Astell-Burt et al., 2013; Schipperijn et al., 2013;
Sugiyama et al., 2014; Gardsjord et al., 2014; James et al., 2015; Lachowycz and Jones, 2014).
The latter of these, Lachowycz K. and Jones A.P. (2014) “Greenspace and obesity: a systematic
review of the evidence” Obesity Reviews, International Association for the Study of Obesity 12
€183-e189, reported that, “Overall, the majority of studies [those reviewed by the authors] found
some evidence of a relationship with BMI®, or report mixed results across subgroups and
according to the greenspace measure used.”

* Interestingly, the authors also state, ... in areas with pedestrian-friendly streets or trails, access to POS [public
open space] may not matter. It was originally considered that POS and local pedestrian environments have
“additive” or "cumulative” effects. But, in the case of walking infrastructure and walking trails, the relationship
may be complementary. A study in Colombia reported similar findings, where participants with less parks in their
local area tend to use Ciclovia [a local cycle and pedestrian path] more often than participants with greater park
availability”.

> Body mass index
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A very recent report which summarises findings from various research investigating the potential
association between quality open space and health, is work by Davern, M., Farrar, A., Kendal, D.,
and Billie Giles-Corti, B. (2017) “Quality Green Space Supporting Health, Wellbeing and
Biodiversity: A Literature Review” produced as a joint initiative of the National Heart Foundation
of Australia (SA Division), South Australian Government (Department for Health and Ageing,
Department of Environment, Water and Natural Resources, and Office for Recreation and Sport),
and South Australian Local Government Association. Among the report’s findings is that,
“Provision of POS® has health benefits including obesity reduction, lowered blood pressure,
extended life span and provides important places to engage in physical activity while evidence is
inconclusive if proximity to POS initiates or maintains physical activity.

While not all research has found evidence linking physical activity and obesity rates to green
space, and it is also somewhat uncertain if there may exist causal links (e.g. people more inclined
to be active decide to live in greener areas’), it can be inferred that attractive green space is more
conducive to supporting physical activity, through providing an environment that facilitates
commencement or additional physical activity and/or facilitating those already physically active to
remain active. An alternative expression of this inference would be that lack of green space, of an
appropriate quality, is likely to be a discouragement to some people becoming physically active
or maintaining physical activity — resulting in a dis-benefit.

HEALTH - PHYSICAL BENEFITS

Stringhini S. et al (2017) “Socioeconomic status and the 25 x 25 risk factors as determinants of
premature mortality: a multicohort study and meta-analysis of 1-7 million men and women” The
Lancet Vol 389, Issue 10075, 25-31 March 2017, pp1229-1237 undertook a multi-cohort study
and meta analysis utilising data from 48 cohort studies from seven high-income World Health
Organisation countries (including Australia). Their analysis indicated a 2.4 year reduction in life
expectancy for 40-85 year olds due to physical inactivity, and 0.7 years for obesity. (The study
also reported reduced life expectancy for 40-85 year olds for some other factors including:
diabetes (3.9 years), low socio-economic status (2.1 years) diabetes (3.9 years) and hypertension
(1.6 years)).

Moore, S.C., Patel A.V., Matthews C.E., de Gonzalez A.B., Par, Y., Katki H.A., Linet, M.S.,
Weiderpass, E., Visvanathan, K., Helzlsouer, K.J., Thun, M., Gapstur, S.M., Hartge, P., Lee, I.
(2012) “Leisure Time Physical Activity of Moderate to Vigorous Intensity and Mortality: A Large
Pooled Cohort Analysis” PLOS Medicine, Vol. 9, Issue 11, €1001335 (Nov 2012) examined the
association of leisure time physical activity with mortality during follow-up in pooled data from six
prospective cohort studies in the (US) National Cancer Institute Cohort Consortium, comprising
654,827 individuals between 21-90 years of age. The authors determined that, relative to no
leisure time activity, a physical activity level equivalent to brisk walking for up to 75 minutes per
week was associated with a gain of 1.8 (95% CI: 1.6—2.0) years in life expectancy, and a physical
activity equivalent to 7.5 hours or more of brisk walking per week was associated with 4.5 (95%
Cl: 4.3-4.7) years gain in life expectancy. Also, being both active (7.5 or more hours per week)

® Public open space

7 Albeit one research found an opposite effect, that is, evidence that residential selection bias under states the
relationship between neighbourhood walkability features and body mass index. Zick, D. Hanson, H. Fan, J. X, Smith,
K. R., Kowaleski-Jones, L., Brown, B. and Yamada, I. (2013) “Re-visiting the relationship between neighbourhood
environment and BMI: an instrumental variables approach to correcting for residential selection bias” Int. Journal of
Behavioral Nutrition and Physical Activity 2013, 10:27
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and normal weight (body mass index 18.5-24.9) was associated with a gain of 7.2 (95% CI: 6.5—
7.9) years of life compared to being inactive and obese (body mass index 35 or higher).

Evidence linking lower rates of greening with premature death

Some research directly links green space and mortality, which may include (but not limited to) the
consequence of physical activity opportunities provided by green space in lowering mortality risk.

These include Lachowycz and Jones (previously cited) who refer to three studies that identified
lower prevalence of heart disease, diabetes and premature mortality from circulatory diseases in
greener areas.

Gascon, M., Triguero-Mas, M., Martinez, D., Dadvand, P., Rojas-Rueda, D., Plasencia, A.
andNieuwenhuijsen, M.J. (2016) “Residential green spaces and mortality: a systematic review”
Environment International, 86, 60-67 in a systematic review of evidence for a possible association
between green space presence and mortality rates, reviewed evidence from twelve studies
conducted in North America, Europe and Oceania with study populations that ranged between
1645 to 43 million individuals. These particular studies were considered by the authors to be
heterogeneous in respect of key factors including design, green space assessment and covariate
data. The authors concluded from their meta-analysis that the evidence supports the hypothesis
that living in areas with higher amounts of green spaces reduces mortality, mainly cardiovascular
disease.

James P., Hart, J.E., Banay, R. F. and Laden, F. (2016). “Exposure to Greenness and Mortality
in a Nationwide Prospective Cohort Study of Women” Environmental Health Perspectives volume
124 number 9, September 2016 examined the prospective association between residential
greenness and mortality. Based on a U.S.-based Nurses’ Health Study prospective cohort of
108,630 women and observed 8,604 deaths between 2000 and 2008, they concluded after
accounting for age, race/ethnicity, smoking, individual and area-level socioeconomic status, that
women living in the highest quintile of cumulative average greenness (Normalized Difference
Vegetation Index, NDVI, of 0.62) in a 250 metre area around their home had a 12% lower rate of
all-cause nonaccidental mortality than those living in the lowest quintile (NDVI of 0.29). Their
findings suggest that the association between greenness and mortality may be at least partly
mediated by physical activity opportunity (as well as to other factors such as particulate matter <
2.5 um, social engagement, and depression).

Default values for health
P2qo (residential population aged 18 y.o. within 200 metres of green infrastructure)

Various literature suggests that a measure of a convenient walking distance to a destination as
about 5 minutes. Assuming an average walking speed of about 4.8 km per hour (typically stated
as 3 miles per hour) suggests people may be prepared to walk 400 metres. Some studies suggest
that walking preparedness will depend on the purpose of a trip and attributes of the destination,
and that convenient walking distance may be up 1,600 metres (1 mile) assuming a preparedness
to walk for about 20 minutes each way to/from a destination.

The popular Walk Score methodology, which relates a neighbourhood’s walking score out of one
hundred based on distance to local amenities, assigns maximum points to amenities that are
within 5 minutes walk (400 metres) of a location, and assigns a decay function to amenities
located further away, with no pints for destinations beyond 30 minutes walking time.

For the purpose of designating a distance where a potential health benefit may arise, it is assumed
that the main effect of greenness infrastructure would be experienced close to the locality of the
green infrastructure. Given that there may be other green infrastructure within the vicinity of a
public work project (for example, local streets with green infrastructure and local parks) it is

32



assumed that there will be a limited additional potential for new green infrastructure, that
associated with the public work, leading to an increased level of physical exercise or any
associated reduction in obesity or overweight. For the purpose of this tool it is assumed that only
adults within 22 minutes walking distance (equating to 200 metres) of new green infrastructure
established by a public work project will experience potential capacity to benefit.

This may be conservative for some public works projects such as those which incorporate
significant amounts of and/or high quality green infrastructure, particularly if they are designed to
provide a high local aesthetic outcome or act as local hubs (such as public transport facility).

PA, (% reduction in the rate of obesity and overweight residential adult population anticipated as
an outcome of implementing WSUD-related green infrastructure)

As per above, there is an existing body of literature indicating a likely association between
proximity to greenness and obesity. Although research typically finds relationships hold across
both the adult and child population, in relation to monetising reduced medical costs, documented
Australian evidence has been identified for the adult population only. Consequently, PA, only
considers the adult population rather than the entire population.

Shay E, Spoon S, Khattak A, “Walkable Environments and Walking Activity” Carolina
Transportation Program, University of North Carolina at Chapel Hill (2003), reviewed the then
existent literature on neighbourhood walkability and concluded walkability (n.b. not obesity per se)
to be related to a number of variables that included aesthetic factors including street trees and
local parks, but also other factors such as density, presence or absence of pedestrian facilities,
other aesthetic variables such as attractive architecture, and access to transit. Although it is not
possible to access the likely contribution of each of these and other variables on the likelihood of
walking activity, the report deemed that the evidence was that aesthetics including street trees
and presence of parks and open space act as encouragement factors for walking.

In the absence of strong data, it is assumed that proximity to additional green infrastructure (within
the distance defined by P20) may facilitate a 1 per cent reduction in the likelihood of obese and
overweight adult residents within that proximity who are already overweight or obese®.

Po» and Pow (respectively, the per cent of residential adult population within the area used to derive
the value of P2oo which is obese (body mass index, BMI of 30.00 or more) or overweight (BMI of
25.00 to less than 30.00)).

In the absence of local evidence, or a value from a more recent relevant survey if available, a
default value of 30.0 may be used for obese, and 35.6 for overweight (these are the values
indicated in the National Health Survey: First Results 2014-15 — South Australia®).

HCob and HCow (respectively, the estimated cost savings relating to being of normal weight
compared to being either obese or overweight).

Colagiuri S., Lee C, Colagiuri R., Magliano D., Shaw J., Zimmet P., and Caterson I|. “The cost of
overweight and obesity in Australia” in The Medical Journal of Australia (2010; 192 (5): 260-264)
analysed 5-year follow up data from the Australian Diabetes, Obesity and Lifestyle study,
collected in 2004-2005. Data were available for 6,140 participants aged at least 25 years at

8 This should not be taken to imply that the presence of additional green infrastructure is necessarily solely
responsible for facilitating a 1% reduction in overweight and obesity, but that it could also act in conjunction
with other change initiatives for promoting and maintaining a healthy weight.

? See Table 8.3, within Table 23 of:
http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/4364.0.55.0012014-15?0OpenDocument Obese is
taken to indicate a Body Mass Index of 30.00 or higher
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baseline. The authors measured: direct health care costs (included: ambulatory services,
hospitalisation, prescription medication and, some medically related consumables); direct non-
health care costs (included transport to hospitals, supported accommodation, home service and
day centres, and purchase of special food); and, government subsidies (included payments for
the aged pension, disability pension, veteran pension, mobility allowance, sickness allowance
and unemployment benefit) associated with normal, overweight and obesity, defined by both body
mass index (BMI) and waist circumference. $ values were determined from 2004-05 cost data.

The authors found that the annual total direct cost per person was $1,710 (95% CI $1,464-$1,956)
per person of normal weight, $2,110 (95% CI $1,877-$2,334) for overweight and $2,540 (95% ClI
$2,275-$2,805) for obese — i.e. direct cost increases per person of $400 for overweight and $830
for obese.

In addition, annual Government subsidies were determined as $2,948 (95% CI $2,696—$3,199)
for people of normal weight to $3,737 (95% CI $3,496-$3,978) for overweight and $4,153 (95%
Cl $3,840-%4,466) for obese. This suggests annual government subsidies in the range $789 for
overweight and $1,205 for obese, compared to normal weight (or, by conservative consideration
of the 95% CI, a very high likelihood of Government subsidies being at least $297 more for
overweight and at least $641 more for overweight, than for persons of normal weight*°.

Conservatively, excluding any potential benefit to Governments that may arise from reduced
Government subsidies, the additional annual cost per person may be considered, from the above,
as $400 for overweight and $830 for obese in 2004-2005 (assume $ June 2005).

Health related costs have increased at a disproportionately higher rate over a number of years
compared to weighted CPI increases. Assuming that the Adelaide Health CPI is more
representative of cost increases (rather than the weighted CPI) the relevant values may be costs
for overweight and obese may be calculated from ABS data 6401.0 - Consumer Price Index,
Australial'. The June 2005 Adelaide Health CPI value is 76.7. If a greening project is undertaken
in 2015-16, use of the June 2016 Adelaide Health CPI value of 126.5 infers an annual cost of
$1,370 for obese and $660 for overweight, above the annual cost for being normal weight. For
projects undertaken in other financial years, these values should be adjusted according to the
appropriate Health CPI. (For areas outside of Adelaide, unless known locally the Adelaide Health
CPI may be assumed as an approximation.)

Although the analysis is reliant on limited cost data, it should be noted that the calculation does
not reflect all potential costs associated with obesity or overweight. In addition to the absence of
allowance for higher Government subsidies for obese and overweight, it does not reflect
associated cost impacts, such as productivity losses, which various research suggests may be a
significant cost factor. There is also research suggesting that the various additional costs
associated with obesity might be significantly greater than the direct health-related cost*?. Also,
as discussed above, the calculation is limited to consideration of adult-related costs and does not
reflect health costs associated with children. Consequently, the described approach may

194297 calculated as the 95% Cl lower limit of $3,496 for overweight less the 95% upper limit of $3,199 for
normal weight; $641 calculated as the 95% Cl lower limit of $3,840 for obese less the 95% upper limit of $3,199
for normal weight.

""Data may be downloaded from the ABS. Table 9 - CPI: Group, Sub-group and Expenditure Class, Index
Numbers by Capital City, includes Health CPI data for Adelaide (under: series ID A2231086L)

2 For example, Medibank research (2010) “Obesity in Australia: financial impacts and cost benefits of
intervention” reports that KPMG Econtech toolling provided an estimate of the potential cost of obesity to
Australia as $37.7 billion for 2008-09 of which it estimated the direct cost as $1.3 billion, against indirect costs
(absenteeism and lower productivity) of $6.4 billion, and burden of disease costs of $30 billion.
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represent a relatively conservative assessment of potential health-associated benefits that might
be encouraged or facilitated by local greening.

NPV, (calculated net present value of reduced obesity and overweight)

The NPV calculation should be undertaken using an appropriate discount rate*®. The methodology
provides for consideration of a timeframe for realising the full effect of the benefit. For example,
green infrastructure anticipated to give rise to the benefit may take a number of years to mature
to a state where the benefit (capacity to facilitate a potential reduction in rate of obesity and
overweight) is fully realised. No research has been identified that provides information on the
likely timeframe, the methodology default assumes (general default position) that the benefit will
be zero at the time of project completion (i.e. negligible impact from new ‘green infrastructure’)
and will increase linearly each year thereafter until full realisation of the benefit ten years after the
expected project completion (relatively mature ‘green infrastructure’).

For projects with long time frames that may be several decades or more, consideration should be
given to the anticipated staging to estimate the NPV, from each stage.

PAa (per cent increase in physical activity facilitation anticipated as an outcome of implementing
WSUD-related green infrastructure)

As discussed above, research literature generally supports the premise of a relationship between
physical activity and local green infrastructure. Although itis not possible to isolate the contribution
of green infrastructure (acting alone) from other variables that may influence walking activity,
information discussed previously suggests that aesthetics (which include but are not limited to the
presence of street trees, parks and other green infrastructure) acts as an encouragement factor
for physical exercise.

In the absence of data specific to green infrastructure acting in isolation of other factors, it is
assumed that proximity to additional green infrastructure (within the distance defined by P2q0) may
encourage physical activity equivalent to that of 1 per cent of adult residents who are not currently
physically active or who are insufficiently physically active becoming sufficiently physically active.
It is not necessary that green infrastructure itself is solely responsible but may work with other
initiatives that aim to encourage the community to become more physically active (e.g. health
promotion/education, other urban improvement, etc).

While various research associates higher levels of physical activity to greater levels of green
space (e.g. comparing physical activity rates in areas with the lowest vs highest quintile of green
cover), research is not definitive about what amount of green infrastructure is required to
encourage increased physical activity. In the absence of appropriate evidence it is premised that
in order to facilitate the 1 per cent increase in physical activity, at least 5 per cent green
infrastructure cover that is must accessible by the public, must be planned/provided for in the
project site. The per cent of green infrastructure should presume fully mature cover (e.g. for trees,
canopy cover when fully mature).

Pac (per cent of the residential adult population (persons aged 18 years and over) within the area
used to derive the value of P2g which is already sufficiently physically active.)

B For SA state projects, guidance on discount rate determination is provided in the Department of Treasury
and Finance publication “Guidelines for the evaluation of public sector initiatives Part B: Investment Evaluation
Process.” pp. 20-22. (Based on the methodology recommended in the guidelines the nominal discount rate is
calculated to be 4.38% and the real discount rate is calculated to be 1.83% on 28/4/17. The guidelines
recommend valuing benefits using the real discount rate).

35



In the absence of local data, a default value of 42.2 may be used based on the National Health
Survey: First Results 2014-15 — South Australia (per cent of South Australian adults who are
sufficiently active'?), or a value from a more recent relevant survey.

VLSY (value of a statistical life year)

In the absence of other information, a default value of $187,000 ($2016) may be used. This is
based on the Best Practice Regulation Guidance Note: Value of statistical life (Department of the
Prime Minister and Cabinet, Office for Best Practice Regulation, Dec 2014) recommended value
of $182,000 ($2014).

NPV,a (calculated net present value of increased physical activity potential)

The NPV calculation should be undertaken using an appropriate discount rate!®. Account must
also be taken of the likely timeframe for realising the full effect of the benefit. In the absence of
local data, the default position is to assume a life year saved benefit is accrued in each of years
21 and 22 following the completion of the project (i.e. 2 years increased life expectancy benefit
accrues after 20 years of establishment of the green infrastructure).

However, for projects with long time frames that may be several decades or more (such as large
staged projects) consideration should be given to the anticipated staging to estimate the NPV pa
from each stage.

NEIGHBOURHOOD CHARACTER

There is a considerable amount of research evidence that associates proximity to green
infrastructure/WSUD with property values, including various hedonic research that isolates out
other possible causes of differential property values between more/less green areas. Although
property value is useful for estimating the benefit in $ value, it is the not the benefit per se but
reflects a ‘willingness to pay’ to live in green neighbourhoods.

Many hedonic research studies have determined an association between proximity of green
infrastructure / water sensitive design features and property values?®. The following table
summarises findings from a number of investigations using hedonic methodology.

| Identified benefit equivalent ($) | Notes

Trees

Donovan, G. H. and D. | US$7,130 average for each | Portland, USA; sample size
Butry (2010). "Trees in | household fronted by the street tree. | 2,608 homes. Average 0.558
the city: Valuing street | ys$g 870 average for  each | Street trees per home, with the
trees in  Portland, | household (including both fronting | @Verage canopy being 29 m2. In
Oregon.”  Landscape | gtreet trees and effect of nearby street | MOst cases street trees were
and Urban Planning | yrees up to 30.5 metres from the | between the road and footpath
94: 77-83 centre of the property boundary - | however the study also included

equating to 3% for homes within a | trees in road centre medians.
distance of 100 feet (30.5 metres)).

' See Table 13.3, within Table 23 of:
http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/4364.0.55.0012014-15?0OpenDocument. Sufficiently
active is considered 150 minutes of physical activity per week from five or more sessions including walking for
fitness/transport, moderate and/or vigorous physical activity.

' See previous note for NPV,
16 Hedonic price toolling (econometric analysis of property price determinants) is generally recognised as useful for
guantifying externality benefits.
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US$19,958 benefit per additional one
tree being the combined effect (home
fronting the street tree plus effect on
other homes within 30.5 metres of the
tree).

30.5 metres was the distance
used by researchers to observe
an effect, but does not indicate
that benefit may extend beyond

that distance (although no
observation/analysis was
undertaken).

Donovan, G. H., &
Butry, D.T. (2011).
“The effect of urban
trees on the rental price
of single-family homes
in Portland, Oregon”.
Urban Forestry and
Urban Greening,

10(3), 163-168.

US$5.62 per week for renters of
single family homes for an additional
on-lot tree, and US$21.00 per week
for renters of single family homes for
an additional street tree fronting the
house.

Portland, USA; sample size 985
homes.

If it is assumed that the duration
of benefit is 52 weeks per year
(i.e. fully rented) the annual
benefit of an additional street tree
fronting a property is US$1092;
assuming a 30 year evaluation
period this equates to an NPV of
US$10,300 (10% discount rate),
US$13,550 (7% discount rate)
and US$21,400 (3% discount
rate).

Pandit, R, Polyakov, M.
Tapsuwan, S, &
Moran, T. (2013). “The
effect of street trees on
property value in Perth,

Western Australia.”
Landscape and Urban
Planning 110: 134-
142

AUS$16,889 average for a median-
valued household per adjacent broad-
leafed street tree, equating to 4.27%
marginal implicit price for a broad-
leafed street tree.

Perth; sample size 2,149 homes.
Average 0.558 street trees per
home, with the average canopy
being 29 m?. In most cases street
trees were between the road and
footpath however the study also
included trees in road centre
medians.

Sander, H. Polasky, S.
& Haight, R.G. (2010).
“The value of urban
tree cover: A hedonic
property price tool in
Ramsey and Dakota
Counties, Minnesota,
USA. Ecological
Economics 69 (2010)
1646-1656

US$1,371 average (0.477% of mean-
valued home price) for a 10 percent
increase in tree cover (from 14.55% to
24.55%) within 100 metres of a
residential property.

US$836 average (0.291% of mean
home price) for a 10 percent increase
in tree cover (from 14.55% to 25.44%)
within 250 metres of a residential
property.

Tree cover beyond 250 metres did not
contribute significantly.

Toolling suggested benefit applies for
tree covers of up to 40-60%, beyond
which increased tree cover resulted in
a negative benefit.

Minnesota; base sample size
9,992 single-family residential
homes.

Authors conclude that, “In sum,
home owners value trees in their
local neighbourhoods, at
distances that roughly
correspond to the length of a city
block. This value may reflect a
preference for tree-lined streets
and the shading and aesthetic
environment they offer. Home
owners appear to place less
value on tree cover beyond their
immediate local neighbourhood
and on tree cover over 40% in
their immediate local
neighbourhood.”

Plant, L (2016).
“‘Making the case for
planning and
investment in green

infrastructure - a case
study of street trees
and property value

5.05% higher median sale price for
houses with greater than 50% tree
cover on the footpath within 100
metres  (median  house  price
$530,000)

AU$17,490 (3.3 per cent) above
median house sale price, for houses

Brisbane: base sample 2,299
houses sold in 52 residential
Brisbane suburbs between 2008
and 2010.
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impacts in Brisbane,
Australia”. PhD thesis,
University of
Queensland, School of
Geography, Planning
and Environmental
Management

with nearby mature-aged street trees
compared to houses near trees of
other age groups.

Raingardens

Polyakov, M., Iftekhar,
S., Zhang, F. and
Fogarty, J. (2015).
“The amenity value of
water sensitive urban
infrastructures:

A case study on rain
gardens.” 59th Annual
Conference of the
Australian Agricultural
& Resource
Economics  Society,
Rotorua, NZ, 10-13
February 2015

Raingardens at street intersections:

e 6% increase in median-value
within 50 metres of a raingarden
($54,000)

e 4% increase in median-value
within 100 metres of a raingarden
($36,000)

e aggregate for all single family
homes within 100 metres of a
raingarden of $1.5 million

The authors indicate that compared to
Pandit, R., Polyakov, M. Tapsuwan,
S., T. Moran (2013) (see above) effect
of a raingarden within 50 metres of a
house was comparable to the benefit
of an additional 1.5 trees on the street
verge adjacent to the house; and a
raingarden within 50 to 100 metres
from a house was comparable to the
effect of an additional one tree
adjacent to the house.

Sydney; 4,437 single family
homes within  proximity of
raingardens at street

intersections (41 raingardens in
Sydney constructed between
2008 and 2013).

Hedonic tool utilising spatial and
temporal fixed effects to control
spatial heterogeneity, spatial
autocorrelation, and general
house price trend.

Large-scale urban green space

Hatton
Crossman,
Mahmoudi, Taylor,
Summers, & Boxall
(2010). “The value of
public and private
green spaces under
water restrictions.”
Landscape and Urban
Planning 95 (2010)
192-200

MacDonald,

Property price effect increase by $24
and $18 per metre closer to
watercourse and  golf  course
respectively  “demonstrating their
amenity value”.

Property price effect increase of $11
per metre more distant from a large
reserve (in ‘natural state’ i.e. dry and
brown in summer).

Adelaide
suburbs).

(‘leafy’ eastern

Increased value of on-property
greenness was identified up to
42% green cover, where after
increased on-property
greenness had a negative effect
on property value.

Concludes, “The present study
provides a further argument for
planners to incorporate small
parks and playgrounds into
urban developments.
Households value these areas
and they are willing to pay more
to live in loser proximity... Open
spaces such as large natural
reserves in this dry
Mediterranean climate are not
necessarily considered to be
substitutes for private green
space.
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Tapsuwan, Ingram,
Burton, & Brennan,
(2009). “Capitalized
amenity value of urban
wetlands: a hedonic
property price
approach to urban
wetlands in  Perth,
Western Australia”.

The Australian Journal
of  Agricultural and
Resource Economics,
53, pp. 527-545

For a property 943 metres from
nearest wetland (the average
distance to the wetland in the study),
reducing the wetland distance by 1
metre increases property price by
AU$42.40.

Existence of an additional wetland
within 1.5 km of the property
increases sale price by AU$6,976.
(Mean property sale price $794,922,
implying an av. property price
increase for an additional wetland
within 1.5 km of the property of
0.877% of property value for homes
cited within that distance.)

Perth. Sample size 1,741 free-
standing homes.

Mix of wetland types from
relatively natural to extensively
modified or man-made.

No significant relationship was
found between wetland size and
property price.

Drake-McLaughlin, N.

Toolled that the influence of increased

Portland, USA. Based on 21,869

Crossman, N. D,
Summers D.M. and
van der Hoek, J. (2013)
“Space matters: the
importance of amenity

facilities, or coast, to be in the order
$0.54, $1.58, and $4.99 per metre
closer (when evaluated at the median
respectively).

& Netusil, N.R. (2011) | walkability o (additional | properties.
“Valuing  Walkability | services/facilities within  proximal | Includes trees and other
and Vegetation in | distance) is about $US10,000 more 8 | vegetation.
Portland, Oregon” | in areas with 75 percentile green
Reed College, | vegetation (tall and low trees, shrubs
Department of | and grass) compared to areas with 50
Economics.” percentile green vegetation. This

equates to approximately 3.4%

increased property price.

Increasing tree coverage in the 400

metre buffer surrounding properties

was predicted to always increase a

property’s sale price, while effects of

trees at further distance (400 to 800

metres) showed a diminishing benefit

effect.
Rosalind H. Bark, | US$17,860 av. per property with | Tuscon. 6,676 single family
Daniel E. Osgood, | highest (52%) green cover compared | homes.
Bonnie G. Colby, and | to av. (20%) green cover. (Equates to
Eve B. Halper (2011). | 8.35% on a median property price of
“How Do Homebuyers | $213,892).
Xf IueGrl?aléfr(]a rentsp';ycp;%? US$12,446_ av. (5.81% on the median
Journal of Agricultural property price per property) adjace_nt
and Resource | €Phemeral riparian corridors  with
Economics 36(2):395— highest greenness (26%) compared
415 to av. (21%) greenness.
Mahmoudi, P., | Private benefit of proximity to golf | Adelaide.
MacDonald, D., | courses, green space, sporting

" One standard deviation increase in Walk Score (refer paper). Table 6 of the paper suggests a predicted effect
of a 75 percentile green cover vs 50 percentile (average) green cover is about a US$10,000 increase.
'8 Refer Table 6 of cited reference
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in planning | Adelaide Parklands add $1.55 to a
metropolitan  growth” | property’s value for each additional
Aust. Journal of | metre closer.

Agricultural and
Resource Economics,
57, 38-59

Polyakov, M., Fogarty, | Increase in average property price of | Perth. Findings are for
J., Zhang, F., Pandit, | 4.7% for homes within 200 metres of | restoration of a 320 metre

R., and Pannell, D. J. | urban drain restoration. section of Bannister Creek within
(2016) “The value of the Swan River catchment,
restoring urban drains replacing an urbanised
to living  streams” creek/drain by a more natural
Water Resources and creek  design  incorporating
Economics, Vol.17, meanders, riffles, gentle sloping
Jan 2017, 42-55 banks, fringing sedges, and

dense bank vegetation.

Benefits may extend beyond 200
metres however that distance
was chosen to define the
boundary for evaluation in the
study.

AECOM'’s report, “Green infrastructure: a vital step to brilliant Australian cities” (2017) also
suggests, based on AECOM'’s analysis of the impact of tree canopies on property prices in the
Sydney suburbs of Annandale, Blacktown, and Willoughby, that street trees have significantly
increased property prices in some Sydney suburbs: “... we conservatively estimate that a 10
percent increase in the leaf canopy of street trees could increase the value of properties by an
average of $50,000.” The findings for the individual suburbs analysed were Annandale ($60,761),
Blacktown ($55,000) and Willoughby ($33,152).

Various research (see above table) infers a potential benefit to home owners that could equate to
a several percent increase of property prices in close proximity to green infrastructure/WSUD
assets?®, where such infrastructure is within the following distances of presidential properties:

Type of green infrastructure/WSUD Minimum distances from urban residential
properties where a benefit was reported
(based on above research)

Individual trees metres to tens of metres
Street raingardens within about 100 metres
‘Re-naturalised’ urban waterway within about 200 metres

Increased neighbourhood-scale tree cover | within about 250 metres (diminishing effect
reported in one study up to about 400-800
metres)

1% e.g. Trees: 3% Donnovan & Butry (2010); 4.27% Pandit et al (2013); 0.291%-0.477% (for a 10% increase in tree
cover) Sander et al (2010); WSUD technologies: 4% to 6% for raingardens located at street intersections Polyakov et
al (2015); large-scale green space/green infrastructure: 0.877% for an additional wetland within 1.5 kilometres; 8.35%
for property with 52% green cover compared to 20% green cover Rosalind et al (2011) (equates to about 2.6% for a
10% increase in green cover).
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http://www.sciencedirect.com/science/journal/22124284/17/supp/C
http://horticultureaustralialimited.cmail20.com/t/d-l-krljydy-jjfdrdjl-i/

GB (measure of potential amenity benefit (assessed as an expected differential in residential
property value for projects with compared to those without WSUD-green infrastructure elements)
for each percentage point increase in WSUD-related green infrastructure provided by the project).

In the absence of a detailed economic assessment for the project by an economist or other
appropriate person/s, assuming plan/s are available (e.g. concept plan/s, or more detailed
concept or design plan/s or drawings) which indicate how green infrastructure/ WSUD could,
potentially, be integrated into the project, an assumed default is to estimate a potential benefit
(capitalised value) to local residents as 0.4% of the net residential property value (within 20 metres
of the project boundary®) per each 1% increase in the net area of green infrastructure/WSUD
(large trees?, raingardens, wetlands or more naturalised watercourses) that will be publicly
accessible. Given some research (above table) indicates that there may be a limit on the quantum
of green infrastructure that generates a benefit, it is assumed that no additional marginal benefit
will result if the amount of green infrastructure within combined area of the project and the area
of residential properties within 20 metres of the project boundary exceeds 50% (for urban areas).

It should be noted that there is some likelihood of the default assumptions being conservative in
relation to both distance effects and % benefit. A conservative approach reflects that there is
relatively limited overall hedonic research particularly in relation to some specific WSUD
techniques (e.g. raingardens) and that research has utilised diverse range of measures of
greening, for example: different buffer distances from green infrastructure for statistical analyses;
assessing different types of green infrastructure; measuring greenness via different measures
such as NDVI or others.

V2o (capital value of all residential detached and semi-detached homes within 20 metres of the
project boundary)

See above discussion for GB. The approach is conservative in that it does not account for
potential benefits that may be experienced by others within the neighbourhood or beyond who
may use or derive some intangible benefit from the presence of WSUD/green infrastructure
established in the project.

%0 Value of properties with one or more boundary that is wholly or partly within 20 metres of the project.
I Trees with a potential canopy cover of at least 25 square metres at maturity.
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