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Institute of Public Works Engineering Australasia

* Peak association for public
works professionals and asset
managers

Membership Communities Education & Events Resources

* Educational programs and
courses, technical

publications, tools, advocacy,
networking, conferences

* 30,000+ stakeholders
worldwide
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IPWEA — Key resources

* The International Infrastructure Manual (IIMM).
e Australian Infrastructure Financial Management Manual (AIFMM).
* NAMS+ Asset Management resources

 AUS-SPEC National specification system.

- st
#  Management Manual

e Qver 20 Practice Notes.

e
* Print and e-books.
e Educational pathways.

* In person and on-line training including:
- Foundational program = et
- - Elected Member course. 1 SR



The Green Infrastructure Management Manual

* Enables integration of Gl into AM B
Planning

* Provides detailed glossary and
definitions

* |dentifies Gl for land, water, coasts

* |dentifies services, benefits and values

e Details costs, risks and financial
reporting

* Uses an asset life cycle approach

* Provides a simple framework and
instructions on how to write a G| AMP




Defining Green Infrastructure

A “managed and interconnected nature-based network for the provision of services”

Green Infrastructure (Gl)

Engineered Gl assets that
support nature-based
assets

Woodlands and forests

Old growth forestry,
managed natural forests

Plantation forestry, urban
forest, street and park trees

Street trees with pits

Permeable paving

Buildings, footpaths and
cycle-ways

Unmanaged remnant

Managed remnant

Formal parks and gardens,

Green roofs and walls

Kerb inlet

Roads — sealed and

vegetation vegetation green wind / fire breaks unsealed
Unmanaged waterways | Managed natural Managed modified Rain gardens, bio-swales Irrigation systems Storm-water assets
waterways waterways

Lakes, ponds and
wetlands

Managed natural lakes

Recreational lakes

Constructed wetlands,
Infiltration ponds

Gravel infiltration trenches

Water and wastewater
assets

Grasslands

Managed natural
grasslands, road verges

Managed modified
grasslands, rain-fed lawns

Irrigated lawns and open
spaces

Water tanks

Carparks

Coasts and estuaries

Managed natural beaches

Nourished beaches, restored
/ rehabilitated mangroves

Living shorelines, mangroves
with concrete planters,
hybrid sills

Fencing and structural wind
breaks

Seawalls and riprap

Marine ecosystems

Fisheries

Restored / remediated oyster
reefs, seagrasses

Mangroves with concrete
planters, hybrid oyster reefs

Seawalls with bio-niches

Jetties

Scope of the Green Infrastructure Management Manual
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Gl assets,

ecosystem services and co-benefits

Roadside Vegetated coastal
Urban Verges banks and dunes
Human Carbon
health and e Managed sequestration
i beaches
wellbeing (street
and park) Slope Coast Sahtmarsh /
— stabilisation Protection tidal marsh N:aterlals
Dune or use
Cultural
b:nefr-:s i) Fire stabilisation Mangroves
protection
Formal .
Sense of parks and Enhanced :;;: Cll.mate“
de resilignce
place = Shade § % fisheries
Green eagrass
N R e
o i e sediment Tourism
Food gardens Cooling services, capture Kelp
assets and co- e
ol Noise benefits Water quality
roofs improvement Hybrid / Fishery
Aesthetics reduction biogenic i
Green shellfish nurseries
walls / reefs
facades Water WATER Flood
Recreation storage mitigation Coral reefs
Managed Irrigation Water quality Plant ar:d
Watenuays improvement animal
Cooling Sediment Tree pits habitats
Air quality Constructed capture and basins
improvement wetlands
Rain Vegetated Enhanced
Pollination " > ! wales biodiversity | AR AT —

detention basins

Naswe Tees/
Sruts

S stone surface rins, marsh toe revetments, marshy
sans tc. matchad 0 wave, cimate & shoreine
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. Lifecycle Approach:

. Long-term Financial Planning

Asset Management for Green Infrastructure

Providing Levels of Service
Future Demand Management

oA . Acquisition
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* Acquisition

e Operation i e

. . Recycling” 4 Management
* Maintenance Lifecyle
e Renewal ! fiPproach

* Recycling / Disposal
Managing Risks




Integrating Gl into AM Planning

AM Pollicy. Principles, Requirements and Responsibilities
for AM, linked to Organisational Strategic Objectives.

Strategic AM Plan. AM Objectives, AM System Scope, AM
Approach to Delivering Objectives, AM Improvement Plan.

AM Plan, Asset/Service Description, Levels of Service, Demand

Forecasts, Managing Risk, Lifecycle Activities, Cashflow forecasts.

Operatlonal Plans. Guide day to day activities of staff and
contractors, including operations and capital work programmes.

et

Performance Measure Example

The crganisation is committed to good
asset management practice for its grean
infrastructure assets

The AM Policy adopted by the elected officials includes references to green
infrastructure assets and is reviewad every three years.

The AM plans include green infrastructure and is approved by senior
management.

The AM Plans provide the basis for inputting the costs associated with
managing green infrastructure into the long-term financial plan

are ively engaged in

keholder communication is carried out in accordance with the

how green infrastructure is managed

organisation's communication plan.
The communications plan is reviewed every three years.

Decision making is based on reliable
information

The organisation has a reliable asset register for its green infrastructure
assets, with the required condition and performance data to support
infermed decision making.

Green infrastructure is resilient and risks
are mitigated to appropriate levels

A tisk register is in place and monitored in accordance with the Risk Policy.

Green infrastructure is man~pad.in 2

Th Ana e

P

finanially sustainable and
manner
A continual improvement a
taken

Case Study: City of Ballarat Yarrowee River and Tributaries River Corridor Masterplan (2020)
This masterplan supports existing City of Ballarat and greater catchment strategic documents to
propose the new strategic foundation to improve, develop, manage and maintain the Yarrowee
River and tributaries. The plan covers 38 km of the Yarrowee River — from the Gong Gong Reservoir
to the City of Ballarat’s southern boundary (near Garibaldi) — and over 35 km of tributary creeks that
flow into the Yarrowee. The plan provides detailed drawings and recommendations for both the
waterways and adjacent reserve land.

https://www.ballarat.vic.gov.au/about-us/vision-plans-and-strategies/plans-strategies-and-

frameworks

Tool: AUS-SPEC Urban and open spaces

AUS-SPEC is the Australian National Specification System for the design, construction, maintenance
and operation of local government assets. AUS-SPEC Urban and Open Spaces guidance covers
planning and design, tendering and contract preliminaries, construction, maintenance and
operations of urban and open spaces. It also includes the NATSPEC Building Landscape package.
https://www.aus-spec.com.au/aus-spec-urban-and-open-spaces/

To learn more about how IPWEA and NATSPEC work together to support end-to-end asset
management planning download the joint pamphlet:

Brochure.pdf




Writing a Green Infrastructure AM Plan

Framework for including Green Infrastructure in an Asset

Management Plan Corporate Planning KnOW your assets

CORPORATE PLANNING - People make it happen
= Gain leadership and stakeholder commitment to include Green CORPORATE

— SR, |7y Ensure support and ownership Identify & Know your
- Dumemplemariaton b ans ety so that people will make it Green Infrastructure
happen

-

- Enable the system to capture Gl assets / provide Lraining.

: :
KNOW YOUR

KNOW YOUR ASSETS — Understanding the first step ASSETS
<:> Step 1 — Acquire / |dentify and record Gl assets.

Step 2 — Assess asset performance and value.

Step 3 — Define the levels of service (LOS).

{

PLAN THE LIFECYCLE — Manage the entire lifecycle PLANTHE

Step 4 — Forecast services demand. LIFECYCLE
Step s — Develop lifecycle management strategies. /@

i}

P

Step 6 — Plan scenarios and manage risk

{

SECURE THE FUTURE - Ensure long-term funding, SECURETHE
sustainability, services and benefits FUTURE . . .

Step 7 — Quantify costs of GI (CAPEX and 0 PEX) A |y L f y I M g k & f

<:> Step8— Incorporate into long te rm financial plan pp a | eC C e ana e rIS S Inances
Step9— Monitor and measure G| performance and

improve A . Approach to your Green for Long-Term success
/\ -

i f 2

| IS THE AMP ALIGNED TO THE LTFP?

NO
YES

Reconsider LOS, funding, consult with stakeholders
(elected membe rs, manage rs, community)

Plan the lifecycle Secure the future

€,

AMP REVIEW AND AUDIT/ IMPLEMENT IMPROVEMENT STRATEGY
CONSULT [ INFORMATION MANAGEMENT / DATA IMPROVEMENT

LONG-TERM FINANCIAL PLAR
ANNUALPLAN AND BUDGET
BUSINESS / OF ERATIONALPLANS

() IPWEA



Writing an Asset Management Plan for Gl

Corporate Planning - People make it happen

Betors Munkcpat Netrsl Asset Management | Alte Muricipa Nonral Aset Mansgament

Strategjic. policy. financial and
decisions

* Gain commitment

Town had & very incomplete view of which o [ s e o e W v e e
assets

i i i S | purpose. i
‘Bylows cid not reflect o Easy 10 understand process for a wide range of ‘specialzed ates.
Bk Nt S el ct ot | B | ke, nchding anginges, polcy makers, ard the
) assets e -

Development permitting focussed on clearing | Developme i EFTey o
and then designing and buiing dew ) | twcbvemont ncluding govermert, sarvce provers, communty and | stakehaiders champlon - Appandie 3 provides guidance aing
in slos according to
: function that
pertorm.

tracitionsl owress. otscafor confbets n decsion maing Kot changs model and application of

 Determine AMP maturity el = = e

Exernal s ot recevved (or apphed Heoyde costng
o) for the murvcoa servce ¢ & = e
. . ele. o — benettsof wpeowed
oo . o b delyed | eSS i 0 o e nd

 Define roles and responsibilities - -

natral

Development charges were applied only o | Deveiop othe rescurt commmritiesof pictice ad cass

engmeered Eaoyto e G mappen, b aceousting det bases ues

BVSAIE | s, and dificuy integratig into asset
eath all provide Iceive far continued changs. v
ai-based assassment,case stucies, and witing templates

* Enable systems and o semc D E—

of what willno emerge and energy Council Members Inform Quarterly, ‘Quarterly report at Coundil
. . . longer be returns Motivate - i Update i
° P rovi d e trainin g = odkate st et s, sign | WY | ouig Teaeder
w Senior with state and meeting
jr} sustainability goals, reporting requirements. Regular reports
é g Solve problem - Biodiversity and climate.
o Neutral: Lost between old o change objectives.
= and new, psychological E Guiding Team Coordinating activities Weekly Project plan, community of
realignment starts to take £ seek data practice (IPWEA Ask your
place = Solve problem Mates)
‘Motivate maintain passion for managing Regular meeting,
i i email as proj i
TIME Government Inform e.g. Building a sustainable State —one | Annually Annual reports of planting
Departments plant at atime Asset development
Reports to EPA and other national / indicators
BRIDGES’ TRANSITION M e o
Asset managers Inform Weekly Report
Motivate Monitoring Project Plan
Seek data
Solve problem
Engineers/ Planners | Motivate Asrequired Critical stage reporting
E; seek data
Solve broblem

() IPWEA



Writing an Asset Management Plan for Gl

Know your assets — Understanding is the key

* Identify, record assets S

e Define levels of service =
e Assess asset

performance

[Wind and fire breaks

|Urban forests
|Green roofs

= [Trees (street & park)

5

Guidelines for the
Management of Roadside
Native Vegetation and

By rowth Vegetation
Managing sl
grassland
road verg

A best pragtice guide

n
Macdium to lasge
snbs p fo 2 m tall



Writing an Asset Management Plan for Gl

Asset
Management
Lifecyle

* Forecast service demand %\ - EW
* Develop lifecycle
management strategies
* Plan scenarios and manage

risk




Writing an Asset Management Plan

Climate
change
adaptation &

Secure the future — secure long term funding

Flood
alleviation &
management

e Quantify financial value
and costs

* Incorporate into LTFP

* Improve asset maturity

K|

Tree value (Australian §)

$140,000

$120,000

$100,000

80,000

60,000

540,000

£20,000

11
16

Tool: TheA = I Capital A a1
Data in the Natural Capital Ac can be d via the Envit | E
Accounting (EEA) Dashboard. Currently the dashboard allows the user to explore, visualis
customise content from the current Australian Bureau of Statistics National Land Accoun
Land Cover A and | Ocean A t release. Content is presented in multipl
including account tables, charts, customisable stories and underlying maps of spatial dat
https://www.eeadashboard.dcceew.gov.a

n —a ing |

Case Study:  City of Melk Tree Valuatic hod (2013) Financial value
The City of Melt Tree Valuation method calcul; the value of tre{ reporting

factors: removal costs; amenity value (derived from the Maurer-Hoffmar| optiens

(i-Tree a
astablish
:can be

= Asset register #
i set register

Green Infrastructure (GI)

Can include

Can include

Inchude

Include

Include

Risk register if

Can include

Include

Inchide

Include

Include

Internal decision
F2%2Fmy making / damage
compensation #

Can include

Can include

Include

Include

Include

Asset
management
plan #

N/A

Can include

Can include

Include

Include

Operational
plans #

[

Can include

Can include

Include

Include

1AS General
Purpose
Financial

W/

N/A

Can include * #

Can include* ~

Include * »

IAS Special
Purpose
Financial

Can include #

Can include #

Can include #

Can include #

Can include #

76

Long-term
= financial plan #

21
26
31
36
a1
a6
51
56
61
66
71
81
86
a1
96
101
106
1m
116
121
126
11
136
141

N/A&

Can include

Can include

Include

Include

Tree age (years)
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Supporting Resources

Detailed appendices on
24 Gl assets classes

Summary tables

Lengthy case studies
from around the world

Images and charts

Live links to further
information and
references

Stand alone online
training module

APPENDIX 8 - Checklist for including green infrastructure into

asset management planning

This igns with the
plan {Figure 1)

for includ inanassetm

Corporate Planning - People make it happen

Gain leadership and stakeholder commitment

Confirm Gl Am policies, objectives, strategies and plans

Determine levels of maturity and detail for the GI AMP
. o

Enable the AM system to capture Gl assets and provide training
Know your assets — Understanding is the key

Identify and record Gl assets
O Compile an inventory of all existing green assets in an asset register

O Describe the types, locations, sizes, functions of the assets

Define the levels of service (LOS)
O Establish technical and community LOS measures and targets and align with org
objectives and regulatory requirements
Use experts to provide metrics for the measurement of technical LOS
i Los

Use LOS to guide decisions
Refer to when

lifecycle

Assess asset performance against LOS
O Identify key criteria to assess asset performance

Figure 1: From left - Panmure Green Roof eco pillows; Diorella Drive roof with solar panels (Images courtesy
of Auckland Transport); and Sempergreen Click’n go trays (Image courtesy of Greenroofs Ltd).

O Eveluate the performance (condition, heaith, functionality and capacity) of the Gl assets

Provide references to tools and templates

Plan the lifecycle — Take a whole of life approach

The use of CAPEX funds for early tree planting and establishment opened up alternate funding
sources, and made the approach and the related savings potentially realisable.

Cumuiative plartings] - |

Annual PEW cost) 8 135

Cumulative plantings| -~ |
Annual PAW cos| S 76140

tpne fmen Ok fowgve fone Snto SwoSne Gt Soey WePare
Tt Foer Wooded Vaeind Wetbnd  Wetrd Vegtand
. i of total

Figure 1. unit > ge of [: Portiand

Oregon extroct from written report of assessment results}

Canopy cover model 2025 - 2055 Canopy cover model 2025 - 2055

s o
m Cumulative cost oo Cumulative cost
ok =$4,050,000 o =$2,899,453

| oy coues 4 Pt Canc VeI

Figure 1: A 30 year modelled canopy projection for a SA LGA showing a tree canopy increase from ~14.5% in
2025 to ~17% in 2055, with cumulative tree numbers and costs for {Left) constant annual planting rates;
(Right) high early-year planting rates (Source: S. Strauss)

() IPWEA



GIMM Project Partners

* Landscape Foundation of Australia  * Institute of Asset Management UK (IAM)

 Arboriculture Australia * Kingston District Council

e Water Sensitive SA * City of Mitcham Q IPWEA lg L

* SA Coastal Councils * (City of Geelong

« Living Shorelines Australia * Adelaide Plains Council &9 ;ﬁfgﬁs _ﬁiﬁf;t;t
e Green Adelaide * Alexandrina Council )

* Australian Gl Network (AGIN) * City of Charles Sturt horiclure ASEEENE LFA Do
«  Water Sensitive Cities Australia * District Council of Grant W WATER

« AU?2100 * District Council of Elliston SR SENSITIVE SR

» City of Adelaide * District Council of Streaky Bay

«  City of Marion * District Council of Tumby Bay

* Yorke Peninsula Council * City of Victor Harbour



Download your free copy now!

...or search “Green Infrastructure” on the IPWEA or LGA of
SA websites
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