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Sustainable water management issues

Rural issues
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sediment, etc

Dairying expansion, landscape
transformation

Export opportunities —
exponentially rising food demand

Competition for water , inefficient
allocation

Demand for irrigation — water
abstraction and storage

Delayed effects of polluted
groundwater

Unsustainable land management
practices

Limited ethic of responsibility,
patchy responses

Costs of cleanup — $450M over
next 10-20 yr




Sustainable water management issues

Urban issues

® Urban development and intensification

¢ Sediment from earthworks

® NPS stormwater pollution — heavy metals, PAHs, pathog  ens, sediment etc

® Higher peak flows

® Wastewater contamination of stormwater, cross-conne ctions

¢ Expanding cities, sensitive aquatic environments, a mbitions for sustainability
® Gaining traction for low impact urban design and de velopment

¢ Patchy knowledge, lack of supportive environment fo r source controls

® Opportunities presented by regenerating cities



Land and Water Forum, 2010

Recommended a national

standards framework:

® National objectives and
timeframes to achieve

® Councils to implement at
regional to catchment (or
subcatchment) level

® Councils to engage
communities, including iwi:

® on valuing water bodies

® to set targets, standards,
and limits.




National Policy Statement on Freshwater Management

Councils to:

® establish objectives,
limits, and environmental
flows - all water bodies

® establish methods to avoid
over-allocation

® specify targets and
implement methods to
achieve in specified
timeframe

® ensure best practice
® take a holistic approach

® manage development in an
integrated and sustainable
way




Integrated catchment
management in NZ

What is it,
What does it deliver,

Does NZ experience
point to a way forward?




Integrated management — What is it?

MfE’'s RFP for review of status of ICM

“Integrated management of natural and physical reso urces requires
consideration of the complex relationships between natural and
physical resources (flora and fauna, geology and hy drology, soils
and the biosphere and the biosphere and the atmosph ere) and
social, cultural, economic and political matters. | t can be a
contentious and elusive task.”

Murray Darling Basin Commission, 2009

Integrated catchment management is “a process throu gh which
people can develop a vision, agree on shared values and
behaviours, make informed decisions and act togethe r to manage
the natural resources of their catchment.”



Integrated management — Why?

Outcome-related
® Fair and sustainable management of water resources
® Collective action underpins catchment outcomes

® Ambitious restoration, rehabilitation, and developm ent goals
become feasible, involving an entire drainage syste m and district



Integrated management — Why?

Outcome-related

Fair and sustainable management of water resources
Collective action underpins catchment outcomes

Ambitious restoration, rehabilitation, and developm ent goals
become feasible, involving entire drainage systems and districts

Process-related

Efficient and effective alignment of policies and p lans

Achieve management synergies

Create supportive environment for innovative land m anagers
Access funds available for projects with community- wide benefits
Tap into resources for research and investigations



Integrated management — agreed requirements

® Strong, capable, ethical leadership

® A clear water-related management goal

® Ability to work together to develop an agreed plan and strategy
® Systematic approach informed by science and consult ancy

® Long term support and involvement of a collaboratin g group of
stakeholders

® Long term involvement of iwi or hapu

® Ability and mandate to change the plan adaptively
® Access to funding that supports a long term plan
® Harmonisation of actions and policy settings

All of which represents a major challenge for gover nance



Integrated management has some serious challenges

® Authority and legitimacy
® Power imbalances
® Lack of reference points

® Securing commitment and accountabilities
that are there for the long haul.

® Vulnerability to unsustainable quick-fixes

® Changing communities and stakeholders



Integrated management — getting lift-off

Feeney et al ICM review for MfE noted two major
philosophies around ICM:

1. Resilient communities
approach
Build a resilient community
and they will deal with water
and other sustainability
challenges .



Integrated management — getting lift-off

Feeney et al ICM review for MfE noted two major
philosophies around ICM:

1. Resilient communities
approach
Build a resilient community
and they will deal with water
and other sustainability
challenges .

2. Standards and targets
approach
Get good, clear, science-
based standards and the
community and stakeholders
will just get on with it.



Why a risk-based approach?

1. Clear focus on the elements of risk:

» An event or process with potential for loss (includ ing a lost
opportunity)

» Uncertainty of occurrence and outcomes
» Consequences and time frames
* Risk controls used to manage risk
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* An event or process with potential for loss (includ ing a lost
opportunity)
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2. Resilience requires effective risk management



Why a risk-based approach?

1. Clear focus on the elements of risk:

* An event or process with potential for loss (includ ing a lost

opportunity)
« Uncertainty of occurrence and outcomes
» Consequences and time frames
* Risk controls used to manage risk

2. Resilience requires effective risk management

3. Resource management is risk management
« Options for land-water use and management are
assessed against a framework of risks, in order to
demonstrate sustainability
* Risk management is all-embracing
* Imprecise, poorly understood risks are systematical
transformed into definite risks, through research



Elements of traditional scientific risk management
- good for highly structured, slowly changing systems

Evaluate risks
Compare against criteria

Establish the context Establish priorities
Monitor Analyse risks with existing
& review Assess the risks controls (likelihood,

consequences, level of risk)

Communicate
& consult

Implement Establish risk-event portfolio
updated controls

Identify and assess control options
Accept, avoid, share, reduce consequences, reduce |  ikelihood



Risk governance of evolving, collaborative networks , Sharing values and culture

Monitor &
Evaluate risks review
Compare against
Establish the context criteria
Establish priorities
Communicate
Monitor Analyse risks with existing & consult
& Assess the contrals (likelihood,
review risks consequences, level of risk) Implement
Communic updated controls
ate
Implement & consult Establish risk-event
updated portfolio
controls
Identify and assess control options
Identify and assess control options Accept, avoid, share, reduce
Accept, avoid, share, reduce Al
consequences, reduce likelihood consequences, reduce likelihood
Evaluate risks
Compare against criteria
Establish the context Establish priorities
Monitor & Analyse risks with existing
review Assess the risks controls (likelihood,
consequences, level of risk)
Communicate
& consult
Implement Establish risk-event portfolio

updated controls

Identify and assess control options
Accept, avoid, share, reduce
consequences, reduce likelihood

Establish the context

Assess the risks

Shared values and culture

Evaluate risks
Compare against criteria
Establish priorities

Analyse risks with existing
controls (likelihood,
consequences, level of risk)

Establish risk-event portfolio Evaluate risks
Compare against criteria
Establish the context Establish priorities
Monitor & Analyse risks with existing
review Assess the controls (likelihood,
risks consequences, level of risk)
Communicate
& consult
Im, ment Establish risk-event portfolio

updated controls

Identify and assess control options
Accept, avoid, share, reduce
consequences, reduce likelihood

Evaluate risks
Compare against criteria

Establish the context Establish priorities
Monitor & Analyse risks with existing
review Assess the controls (likelihood,
risks consequences, level of risk)
Communicate
& consult
Implement Establish risk-event portfolio

updated controls

Identify and assess control options
Accept, avoid, share, reduce
consequences, reduce likelihood



Where does the risk portfolio come from?

Traditional scientific risk management approach
® From brainstorms, data, and reflecting on the
nature of the system and its components



Where does the risk portfolio come from?

Values-driven management approach

® From brainstorms, data, and reflecting on the natur e
of the system and its components

® From establishing the consequences of behaviours
that are inconsistent with sustainability or resili ence.



But what is sustainable behaviour?

® Sustainable behaviour is behaviour that is consiste nt
with the axioms of healthy, sustainable, systems

® A sustainable system maintains its internal systems
and processes and is resilient under external chang e,
disturbance, and shocks.

® Aresilient system continues to deliver, over a lon g
period of time, the functions and services that are
needed by society, the economy, and the
environment.

So, what are these axioms of a healthy, resilient system?



Axioms of a healthy, sustainable ecosystem, or “doing the right thing”

Requirements:
Nurturing
Supportive
Stable
Contributing
Responsive
Directed

Adaptive

Easy to understand, and interpret
Generic

Describe healthy behaviour
Support risk interpretation
Intuitive, common-sense
Practical (measurable)

Basis for sharply focused governance

Creative Decisions Ltd, 2004




Axioms of a healthy, sustainable ecosystem, or “doing the right thing”

Requirements: Underlying themes

Nurturing Regenerating, safe, caring

S . Respectful of roles of components, non-inhibiting,
upportive fulfilling, maximising potential, equitable

Strong, not fragile, continuing, protective, respectful /

Stable honouring of traditions, not capricious
Contributin Providing goods and services, not wasteful or draining,
g or a source of harmful constituents or activities
Responsive Reactive and resourceful, having a strong capital base
Directed Energetic, inspired, m_ot_lvated, self-sustaining, confident,
purposeful, self-organising
Adaptive Resilient to change, accommodates change, innovative

Creative Decisions Ltd, 2004



A Universal Ecosystem Health Model
- the NZ2100 public domain standard for governance a  nd sustainability reporting

Creative Decisions Ltd, 2004



A Universal Ecosystem Health Moc
- the NZ2100 public domain standard for gc

Applications:

Wetlands
Catchments
Forests
Estuaries

Lakes

Rivers & streams
Farms

lity reporting

Teams
Groups
Organisations
Businesses
Schools
Industries &

28 ways
of improving the
sustainability of
your group,
organisation,

ecosystem, catchment,
region, ....

sectors
Households
Neighbourhoods
Cities & regions

Nations, ....
creatuve Decisions Ltd, 2004



Application - Waitakere City, 2005



Complementary views of accountability of collaborat iIng catchment networks

Subcatchment

Restoration group

Iwi / hapu Council

Subcatchment

Govt Dept
Water services provider

1. Entities need help to identify what they candot o contribute to overall outcomes
® What can the school do to improve the local culture of water quality management?

2. Entities need to be managed collaboratively to en  sure actions are implemented
®  What monitoring and reporting is required to ensure everyone plays their part?



Governance of organisations, companies, and catchme nts can be approached similarly
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All entities share the same risk vocabulary and NZ2100 health model.

The overall response to a system-wide risk is the aggregate of the contributions
from the component entities.

Root-cause interactions and accountabilities are identified.



Governance of organisations, companies, and catchme nts can be approached similarly
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Whole system (catchment) risks

Ways that the catchment as a whole can fail to exhi  bit

healthy resilient behaviour (according to NZ2100)

Algal blooms in lower catchment

Reduced whitebait and eel catches

Local salmon fishing competition no longer viable
Swimming spots no longer healthy, most of the time
High profile sustainability centre lost to
neighbouring catchment

® Fonterra drops bottom 5% of suppliers, in terms of
sustainability performance measures

Local dairying boom busts

District omitted from sustainable tourism route




Governance of organisations, companies, and catchme

nts can be approached similarly

/ System functional components

For organisations
Departments, teams, programmes, groups, external

partners and collaborators

For catchments:
Farms, native bush remnants, road systems,

streams, rivers, constructed drainage systems,
riparian margins, towns & villages, businesses,

organisations, iwi & hapu, functions of central and

local government, NGOs, schools, etc.. etc.
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Governance of organisations, companies, and catchme nts can be approached similarly

Functional component risks \
(causes of catchment-level risks )
$ [ P% [$&
NZ2100 gives 28 ways, or ideas, for improving
sustainability
% for a farm (e.qg.)

Riparian plantings not planned or maintained
I ' appropriately

Nutrient budgeting techniques not employed
Stock not excluded from streams

Stock stream crossings not culverted
Streams contain elevated N, P, or suspended
sediment

- ® Workers not trained in safe use of chemicals

| L Y,

9%




Governance of organisations, companies, and catchme nts can be approached similarly
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Basis for managing risk R2 collaboratively

¢ Significant causes of risk R2 identified
® Potential control strategies identified

® Control strategy determined in relation to the

=

vision and goals for the catchment, and for
its components




Accountability is enhanced if all entities sign up to NZ2100

® Entities all have “28 ways” to improve the their heal th & sustainability
® They may produce their own NZ2100 sustainability re  ports



Outline for a potential collaborative project

Title

Operationalising integrated catchment management for sustainable
management of water

Goal

Develop and test a comprehensive toolkit to support a streamlined,
standardised approach to urban and rural integrated catchment

management, which:

® provides for high levels of local customisation, an d

® supports delivery of the standards and targets requ ired under the NPS for
Management of Freshwater

® underpins sustainable development and addresses dai rying development issues

Suggested focus

® Urban development and intensification in Auckland
® Agricultural catchments in Canterbury, and potentia lly also Waikato



A “Periodic Table” of Landscape Elements
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An array of unique landscape ecosystems — each with a customisable set of NZ2100

health/ sustainability indicators, and standards.
indicators databases, to be created.

Can link to and expand with existing land and river

Data held in ecosystem and

classifications




ICM Process

Scene-setting

Define system Define measures 'SSQ‘F',Zrﬁ‘ Agree preferred
group & network and wellbeing of wellbeing, risk " i strategy, targets and
establishment pump priming portfolio & standards alternative

} responsibilities
strategles P

1 2

4

{}

[

oA,

Modelllng decision Monitoring, learning,

Deflne component wellbeing,

measures, standards, & risks

National Policy commitment
Learning imperatives

support, research & adaptation

R
>




Catchment 1:
Catchment 2:
Catchment 3:
Catchment 4:

Rural (no irrigation)

Rural (potential for irrigation)
Urban development

Urban intensification




Catchment 1: Rural (no irrigation)
Catchment 2: Rural (potential for irrigation)
Catchment 3: Urban development
Catchment 4: Urban intensification
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Catchment 2:
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Rural (potential for irrigation)
Urban development

Urban intensification




Catchment 1: Rural (no irrigation)
Catchment 2: Rural (potential for irrigation)
Catchment 3: Urban development
Catchment 4: Urban intensification




® Sustainability trademark of Creative Decisions Ltd
® Formal New Zealand registration achieved in 2007

® A potential national sustainability brand



Network infrastructure for strong communities and
sustainable development

Spatially-enabled social networking website for New Zealand
To link groups that sign up to NZ2100

Innovation infrastructure — links people with needs
with others who have potential solutions

KiwiGrow-branded, potential for certification
Link up the entire country, and overseas collaborat ors
Establish separately or as part of action research programme, to support ICM groups

NZ2100

NZ2100
NZ2100



Many collaborative research opportunities

- creatively developing the potential of the NZ2100

Health and sustainability of NZ lakes and rivers

Axiom-based ethical management of coastal land and
marine ecosystems

Managing sustainability of public and privately-own ed
indigenous land ecosystems

Managing sustainability of infrastructure for water
Managing sustainability of infrastructure for energ y
Managing sustainability of infrastructure for trans port

Sustainability-based decision-making for large
infrastructure projects

Managing sustainability of primary sector industrie S
Revitalising urban transformation projects

Governance for fast-track urban development and
recovery

Explicit accounting for shocks in assessments of lo ng
term health and sustainability

Innovative measures of sustainable development for
national and regional scales

Managing regional development through a sustainabil ity-
based capital investment model

Investing in sustainable development of Pacific Isl and
nations

Web-based support for collaborative, ecologically-b ased
governance

Innovative databases to support assessment and
prediction of ecosystem sustainability

model

Sustainability certification of emissions reduction
enterprises

New perspectives on free trade and ethical commerce

Aligning organisational improvement and governance with
ecological axioms

Ethically-based financial reporting for NZ companie S

Community-based ethical assessment to assist financ ial
investment decisions

Market impacts of certification for ecologically-ba sed
governance and management

Behavioural foundations of well-being and sustaina ble
development

Transcultural measures of health and well-being

Innovative health and well-being strategies for
disadvantaged households and communities

Integrating sustainable development with spirituali
religious faiths

Aligning kaitiakitanga and science-based ethical
governance of natural resources

Jurisprudence and axiom-based governance for a
multicultural society

Performance management for a sustainable health sec  tor

Performance management for a sustainable education
sector

ty and



Axiom-based model gives shape to ICM

Supports both views of how to approach ICM:
resilient communities and performance-based

Basis for a nationwide approach - supported by an in novative
social networking website

Common language used to assess perfomance and compar e
options - locally and nationally, urban and rural

Sharpens direction of science for land and water ma  nagement
— many new areas for collaborative research

New accountability model potentially seamless with kaitiakitanga

Action research programme needed to kick-start

Creative Decisions Ltd, Auckland



Auckland-based company established in 2004 as plat  form for developing the potential of the
NZ2100 sustainability model

Directors and principal consultants

Paul Luckman (PhD, Engineering Science, University of California, Berkeley)

Urban and rural sustainable land management and dev  elopment, sustainability reporting,
spatial decision support systems for catchments und ergoing change, urban water services
infrastructure, asset management and investments, r esearch management.

Formerly Landcare Research (1992-2002), and Metrowat er (2008-2010)
Maree Luckman (BA, Statistics, Massey University).
Statistical consulting for agricultural R&D; market research, and market-led consumer

product development; sensory statistics for new pr oduct development; current focus on
Fonterra & New Zealand dairy sector.

Formerly MAF, Dairy Research Institute, NZ Dairy Bo  ard, The Neilsen
Company, and Fonterra.

Paul Luckman
paul@creativedecisions.co.nz

Creative Decisions Ltd, Auckland






