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Background 
The current Mainstreaming Integrated Water Cycle Management Project officially 
commenced in May 2006 and will conclude in May 2008.  It is supported by funds from the 
Hunter Central Rivers Catchment Management Authority (CMA), provided under a National 
Heritage Trust grant.  The program builds on previous capacity building work run by 
HCCREMS1 under a number of programs since 2001, engaging council planners, engineers, 
environmental professionals, the community and elected representatives in capacity building 
programs, seminars and campaigns as well as research and development to improve water 
management in the region.  The various programs are listed below: 

Policy Tools (2002-2004) � Water Smart Model Planning Provisions & a National Design Guide 
for Water Sensitive Urban Design for Council and Industry 
Practitioners (consisting of a series of 11 practice notes and 4 fact 
sheets) 

Australian Research Council Project - 
"Optimal Source Control in Urban Water 
Cycle Management" (2002-2006) 

� $1 million, 3.5 year research program involves Newcastle 
University, HCCREMS, Hunter Councils Inc, and Hunter Water and 
MidCoast Water, the Hunter Area Health Service and Brisbane City 
Council. 

� 5 PhD students completed this project in 2006-07 for which reports 
should be available in the near future 

Sustainable Stormwater and the 
Stormwater Extension Officer Program 
(2002-2004) 

� A joint initiative between Hunter Councils and the NSW Stormwater 
Trust. Focused on building the capacity of local councils to 
effectively manage stormwater by conducting a range of technical 
and management capacity building workshops, by brokering 
information, bringing together working groups to access funds and 
implementing regional campaigns, and by providing direct technical 
support to stormwater managers. 

Water Sensitive Urban Design Solutions 
for Catchments above Wetlands (2003-
2005) 

� A final workshop held  in March 2007 lead to publication of the 
Final Report  in June 2007.  The report documents procedures for 
classifying wetlands into hydrologic categories having similar flow 
and water quality management targets and provides planning 
guidelines to assist their implementation for particular sites. 

Urbanwater.Info toolkit (2003 – 2007) � Published via a unique, innovative and comprehensive website 
(www.urbanwater.info), the toolkit provides technical information, 
decision support tools, model planning instruments, catchment 
audit tools and organisational change modules and case studies to 
help water management professionals better understand and 
implement holistic and sustainable water management solutions 
and achieve multiple objectives. 

 

The status of activities under the current capacity building program are summarised in 
Appendix A in relation to the milestones documented in the Subsidiary Agreement with the 
CMA.  One such milestone requires that a capacity building program be developed and 

                                                      
1 Including those conducted as the Lower Hunter and Central Coast Regional Environmental 
Management Strategy (LHCCREMS) for seven of the current 14 councils. 
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implemented by 30 September 2007.  This leads on from the initial draft work plan developed 
in May 2006 and disseminated to the HCCREMS Steering Committee for comment, then 
finalised as the Urban Water Cycle Management Program: Needs Assessment & Draft 
Proposed Program Activities (HCCREMS July 2006).  This workplan has provided guidance 
for the program to date, although the CMA Subsidiary Agreement tasks and milestones 
remain the definitive basis. 

Objectives & Outcomes 
The program’s mission is “to ensure integrated water cycle management principles and 
practices are applied throughout the region”.  Specific program objectives are defined in the 
Subsidiary Agreement under the four headings in Table 1. 

Table 1: Program Objectives 

Research � Determine the current status of IWCM in each LGA 

� Research IWCM programs elsewhere in Australia 

� Identify/collect all relevant IWCM information for each LGA 

� Research & identify other potential partner organisations 

Consultation � Consult with stakeholders and workshop ways forward 

� Collaboratively develop a Project Plan and review quarterly 

Implementation � Undertake capacity building of council staff 

� Establish a demonstration sites database 

� Re-establish and develop a regional network and program partnerships 

� Disseminate information across all relevant disciplines 

� Provide research, specialist and technical support to member councils 

Reporting � Provide regular project reports to the CMA, councils and HCCREMS 

 

In addition to the above, the Agreement requires the following outcomes and outputs: 

� Develop a Register of IWCM demonstration sites 

� Provide linkages between councils, water supply authorities, State agencies and 
industry 

� Represent councils regarding IWCM matters to State agencies 

� Research investment opportunities & assist funding applications 

� Promote www.urbanwater.info website as a support tool 

� Facilitate councils to incorporate IWCM principles into planning instruments 

� Provide capacity building to council staff, including 24 events 

� Provide capacity building to developers and consultants in the region 

� Assist (through the above) reduced stormwater discharges and impacts 

Some, but not all of the above tasks and outputs are identified as milestones in the Project 
Timetable (Annexure D of the Subsidiary Agreement).  Specific milestones scheduled for the 
first 12 months include an initial benchmark survey, development of standard clauses for 
planning instruments and development of a demonstration site register.  Those for the second 
12 months include development and implementation of capacity building programs for local 
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government, active encouragement for councils and water authorities to adopt IWCM 
standard clauses and a final benchmark survey.  As indicated in the introduction, Appendix A 
summarises progress to date against each milestone. 

Regional Consultation 
In part, the current project was defined by consultation with member councils prior to the 
investment strategy being submitted by the HCR-CMA for funding under the NHT program.  
Hence the above mentioned Subsidiary Agreement to a greater or less extent incorporates the 
outcomes of that consultation.  One important consultation event was a workshop held in 
20052 where council representatives discussed issues that needed to be addressed to 
mainstream IWCM.  These were summarised under the following seven areas: 

� Community engagement 
� Council awareness 
� Staff skills 
� Accessing funds 
� Sharing information and resources 
� Integrating WSUD with other issues 
� Effective coordination 

It is evident that these have been well captured in the project brief as outlined in the previous 
section, as none would appear to be additional to the project brief. 

Consultation undertaken in 2006 at the commencement of the current program indicated a 
similar range of issues3.  Responses to the question of individual council capacity building 
needs included: 

� Disseminate experiences from more advanced Councils and generally assist councils 
share experiences 

� Develop model DCP provisions for WSUD 

� Conduct workshops, visits and seminars to learn about BMPs and demonstration sites 

� Workshops should use local venues to cut costs and time 

� Build the capacity of local consultants, developers and councillors 

� Provide training in hydrologic models and develop regionalise parameters for MUSIC 

� Need local demonstration sites and interpretation of how measures used in those sites 
could be used in each LGA 

� Involve councils in another “Water Cycle Games” event 

� Support compliance monitoring or and post DA auditing 

� Help develop a sound spatial data for streams and a WQ data base 

� Help confirm constructed wetland performance 

� Facilitate achievement of urban WQ goals 

� Facilitate synergies between Councils’ programs and data analysis 

                                                      
2 Regional Water Sensitive Urban Design Strategy Session.  A consultative workshop held August 
2005. HCCREMS 2005. 
3 Mainstreaming Water Cycle Management Project Initiation Benchmark Report. HCCREMS 2006. 
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� Develop grant applications for monitoring and performance assessment 

� Dissemination of Great Lakes Coastal Catchment Initiative (CCI) program findings 

� Link WSUD to biodiversity to highlight means of achieving win-win outcomes 

 

HCR-CMA Catchment Action Plan 
In its Catchment Action Plan (CAP), the Hunter and Central Rivers Catchment Management 
Authority identifies integrated water cycle management as a key mechanism by which town 
water supply, sewerage and stormwater services can provide better environmental and 
economic outcomes.  It establishes the following guiding principles: 

1. Local water managers should examine and use alternative ways of managing town, 
sewage and stormwater by managing them together in urban, industrial and 
commercial areas. 

2. The cumulative impacts of development on the water cycle should be considered in 
planning. 

3. Integrated Water Cycle Management systems should be custom designed for specific 
local conditions and local requirements. 

4. All sewage treatment plants should use current best practice to ensure that the design 
and capacity of sewage treatment plants is adequate. 

5. Sewerage systems may need to be expanded to areas that are not currently serviced 
(especially those areas where residences have town water which overloads septic 
systems). 

6. Current best practice should be used when treating and disposing effluent onsite. 
7. Improving knowledge within the community, through education programs, on the 

correct management of septic systems, should occur to ensure that septic systems do 
not pollute natural resources. 

Management Target MT23, addressing Urban Stormwater Management, establishes the 
following intent: 

To use current best practice urban stormwater management for the benefit of natural 
resources in existing developed urban, commercial and industrial areas. This includes 
stormwater management and on-site runoff management. This target should result in a 
significant reduction in nutrient and sediment export loads, and a more natural discharge 
regime for those catchments in which work is conducted. 

To this end, it has set a management target to encourage the retrofitting of 640 ha (0.6% of 
current developed areas) with current best practice urban stormwater management.  Actions 
include capacity building and education, largely delivered via this program.  Priority areas are 
identified as: 

� Central Coast: based on a combination of natural sensitivity, existing condition 
and recognised conservation value, as detailed in the Healthy Rivers Commission 
Inquiry into Coastal Lakes, the estuaries are prioritised from highest priority as: 
Tuggerah Lakes, Lake Macquarie, Brisbane Waters, Terrigal Lagoon, Wamberal 
Lagoon, Avoca Lagoon, and Cockrone Lagoon;  

� Lower North Coast: where urbanisation occurs, no increase in nutrient level for 
all rivers with the highest priority to the Myall and Wallamba Rivers; and 

� Hunter: where urban areas impact on high value river systems that include the 
Williams and the Hunter estuary and associated wetlands. 



 

Draft Strategic IWCM Program 2007-08 16/08/2007 5 of 23 

Sub-Regional Needs 
The proposed program attempts to address the needs identified in the previous section in a 
strategic manner, recognising the wide diversity between the region’s councils.  The 14 
Councils range in size from large populations with small land area, usually associated with 
coastal locations, to small populations with large land area associated with more rural 
environments.  These disparities lead to subsequent differences in resourcing, the amount of 
in-house technical expertise and capability as well as the level of influence of politics in each 
LGA. 

The larger councils have traditionally been able to lead the way in Water Cycle Management, 
and have an advanced level of knowledge.  This in turn benefits the smaller councils who do 
not have the resources to participate in the leading edge, but are able to utilise the results of 
the work undertaken by their colleagues.  Therefore, all the Councils are at various stages of 
knowledge and implementation of Urban Water Cycle Management, at the same time being 
influenced by a diversity of climate, geographic & institutional issues.  Most apparent within 
this diversity are the groupings outlined in Table 2 below. 

Table 2: Identified sub-regional council groups 
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Cessnock   Y    Y Y   Y 
Dungog2 Y     Y     Y 
Gloucester Y           Y 
Gosford1 Y  Y Y     Y Y   
Great Lakes   Y   Y   Y   Y 
Greater Taree   Y   Y   Y  Y Y 
Lake Macquarie   Y   Y     Y Y   
Maitland   Y    Y Y Y Y   
Muswellbrook Y     Y     Y 
Newcastle      Y Y   Y Y   
Port Stephens   Y   Y Y Y   Y 
Singleton Y     Y Y     
Upper Hunter Y  Y  Y     Y 
Wyong1 Y  Y Y   Y Y Y Y 

1 Gosford and Wyong jointly own the Gosford-Wyong Water Authority 
2 Water for all but one town in Dungog shire is supplied under an agreement with Hunter Water 

Whilst many councils are facing high growth in percentage terms, it is those with large 
existing populations are subject to the greatest actual increases in urban areas and densities.  
These include Gosford, Wyong, Lake Macquarie and Newcastle, as reflected in the number of 
DA applications (Figure 1).  Six councils are experiencing moderate growth, leaving four 
with relatively low levels. 

Councils facing high growth are faced with either of two situations;  rapid growth that can 
only be accommodated by infill and brownfield development, or rapid growth that largely can 
be addressed by further greenfield development.  Greenfield urban expansion in Gosford and 
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Newcastle has largely run its course, whilst Wyong and Lake Macquarie are well on the way 
to exhausting rural land not subject to natural constraints. 

DA's Approved 2000-2001

0
500

1000
1500
2000
2500
3000
3500
4000
4500

G
os

fo
rd

W
yo

ng
La

ke
 M

ac
qu

ar
ie

N
ew

ca
st

le
Po

rt 
St

ep
he

ns
M

ai
tla

nd
C

es
sn

oc
k

G
re

at
 L

ak
es

G
re

at
er

 T
ar

ee
Si

ng
le

to
n

D
un

go
g

U
pp

er
 H

un
te

r
M

us
w

el
lb

ro
ok

G
lo

uc
es

te
r

12
 M

on
th

 T
ot

al

 

Figure 1: Number of Development Applications by LGA (2000-01) 
(Source: Gibbs, S. (January 2003). Hunter & Central Coast Stormwater Needs Analysis and Regional Report. A report prepared under the 
Stormwater Extension Officer Program for HECCREMS, funded by the Stormwater Trust). p11 

Rural residential development sits on the border line between urban and rural lands, creating 
new challenges in the provision of essential services and planning controls to ensure 
sustainable development.  In general, centralised water and sewerage services are not supplied 
to rural residential developments due to the high capital and maintenance costs relative to a 
small rateable income levels.  This provides a natural opportunity to advance beyond 
traditional non-centralised water and sewerage approaches, to both improve supply reliability 
and minimise wastewater impacts on the environment. 

Whilst all the rural (Shire) councils have substantial areas of rural residential development, 
the main pressure appears to be in Cessnock, Singleton, Muswellbrook, Gloucester, Greater 
Taree, Great Lakes and Dungog.  Capacity building for these councils needs to be strong in 
decentralised waste water treatment systems and the integration of those systems with 
rainwater harvesting and/or groundwater. 

The Region is replete with iconic coastal waterways from Greater Taree to Gosford.  Few 
other parts of the Australian coast can boast such a resource.  However, almost all those 
waterways are at threat of severe and essentially permanent degradation if current pollution 
levels are not reduced.  Without substantive action, projected urban growth will in itself lead 
to such changes, requiring both remedial and preventative UWCM actions.  What is poorly 
known are the “tipping points” of irreversible change and the timescale in which we need to 
act.  It is Greenhouse in microcosm. 

Recalling the balanced management approach outlined earlier, it is clear in many LGAs that 
there is inadequate information on the environmental health status of these iconic waterways 
and knowledge about urban impacting processes.  Capacity building needs to focus initially 
on raising an awareness that such information is needed and that a sense of urgency can not 
be dismissed without sure knowledge of their status and the collective effectiveness of our 
UWCM measures. 

Program Activities to Date 
Progress against program milestones is summarised in Appendix A for each of the three sets 
of deliverables identified in the Annexure A of the Subsidiary Agreement, whilst Appendix B 
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contains two tables recording progress against each of the required output areas as well as the 
specific outputs.  A brief discussion of each the key milestones is provided below. 

Re-establish a regional network 
Interviews with staff in all l4 councils were conducted in April to June 2006, involving up to 
8 staff from each council in the areas of infrastructure, planning, natural resource and 
environmental management and operations.  Since then 12 Regional Water Newsletters have 
provided regular communication of information relevant to IWCM/WSUD in the region.  A 
number of internet network groups were set up in the urbanwater.info ftp site, including 
networks for the WSUD in Catchments Above Wetlands Report (WAW report) and WSUD 
DCPs.   

Members can login via a secure site to view, upload and download files that only members of 
that particular group can access.  The first network allowed the WAW reports to be access by 
member councils, which would otherwise have been difficult given the file sizes.  Similarly, 
the second network was used to post draft DCP provisions prior to public exhibition to gain 
peer review. 

Extension of the regional network to the three water authorities has been greatly assisted by 
inclusion of representative from each on the program’s Steering Committee, as has the 
inclusion of an industry representative from the Urban Development Institute of Australia 
(UDIA). 

Other regional network activities have included participation in the Great Lakes Coastal 
Catchments Initiative (CCI) project and contacts made during the organisation and running of 
the capacity building events. 

Recently, HCCREMS has performed a central role in developing a National IWCM/WSUD 
Capacity Building Network, involving the major regional capacity building programs from 
across Australia.  A national one day workshop will be held in Sydney in late August 2007 to 
advance the concept via a coordinated national funding proposal to the Federal Government.  
HCCREMS developed a consultant brief and engaged the project facilitator. 

Capacity building events 
Of the 24 capacity building events that are required to be run over the two years, 8 have been 
conducted to date, placing a priority on delivering the other 16 events over the remainder of 
the program.  The events to date include: 

1. Wallarah Peninsula Field Day – presentations on the design and implementation 
issues, followed by field inspection of this holistic application of IWCM to a 
greenfield residential site 

2. Sandy Soils Field Day – on-site presentations of two greenfield residential 
developments, one retrofit residential stormwater system and a greenfield industrial 
development to showcase a range of WSUD approaches applied in sandy areas.  
Included preparation of detailed case study material for each site. 

3. WSUD Above Wetlands Workshop – presentations by the key authors explaining the 
background, technical rationale and planning approaches developed through the 
project, followed by a workshop session to work through any remaining issues prior 
to publishing the final report. 

4. Local Water Utilities Workshop No.1: IWCM Planning by Local Water Utilities – 
Sharing Regional Issues & Approaches 
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5. Local Water Utilities Workshop No 2: Developing Drinking Water Mgt Plans using 
the Community Water Planner Tool  

6. Water Forum Seminar – presentations on “Regional Re-use of Treated Sewage 
Effluent”, “Assessing Demand for Alternative Water Schemes and Landscape Water 
Savings for Parks, Ovals and Golf Courses”, and “WaterGuard Smart Water 
Metering” 

7. WSUD workshop for DA Assessors and Certified Checkers – a one day workshop 
conducted by University of Technology Sydney (UTS) in Newcastle for HCCREMS 
council staff 

8. WSUD Breakfast Seminar for Stormwater Engineers – an introduction to IWCM 

Standard clauses for inclusion in planning instruments 
The Water Smart Model Planning Provisions and the 11 Water Smart Practice Notes 
(National Design Guide) were revised earlier this year to reflect changes in legislation and 
more recently published guidelines and best management practices since they were initially 
published in 2002.  The four Fact Sheets that were included in the original design guide have 
been dropped as duplicating the Practice Notes.  The term National Design Guide has also 
been dropped to reflect the NSW and/or regional orientation of the revised Planning 
Provisions and Practice notes.  Five of the Practice Notes that are relevant to the HCCREMS 
“Rural Residential Education Program” are being included in the Rural Residential 
Landholders Kit..  The revised Model Planning Provisions and Practice Notes are available on 
the Hunter Councils Environment Division’s website4.  

In mid-2007, draft natural resource management (NRM) clauses were prepared for inclusion 
in the “Standard Instrument—Principal Local Environmental Plan”, as part of a regional 
Department of Planning review process being coordinated by HCCREMS.  The clauses 
address various aspects of integrated water cycle management, providing example LEP 
objectives for IWCM and optional clauses for insertion for water quality, IWCM generally 
and development in flood prone land. 

Register of demonstration sites 
A structured MS Access database was developed to house data on a wide diversity of 
demonstration sites, drawing on examples from other regional programs in Victoria 
(Clearwater) and South East Queensland (Healthy Waterways).  The HCCREMS register has 
three input forms; Contact Details, Site Details and Case Study, to facilitate easy data entry, 
with corresponding output print forms.  Information for 25 sites have been entered, including 
sites used for demonstration field days over the past 12 months. 

The next phase of publishing the register on a HCCREMS website has been initiated.  
Negotiations are in progress with an IT consultancy to design the web interface and 
associated database server configuration, with a view to have internet access to the register 
available later this year. 

IWCM in Context 
Strategic capacity building requires clear program focus, conceptual framework, and a 
realistic assessment of the status of IWCM practice across the region.  The focus is provided 
by drawing the link to sustainable urban development – the overriding concern and eventual 

                                                      
4 http://www.huntercouncils.com.au/environment/products/publications.html  
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outcome.  Urban IWCM must achieve four key outcomes if sustainable urban development is 
to be realised, addressing economic viability, sustainable use of natural resources, 
environmental protection and quality of life (Table 3).  The principles corresponding to each 
objective provide the overall context for particular IWCM management objectives and 
actions. 

The conceptual IWCM framework presented in Figure 2 groups IWCM components under 
three main management objectives, mirroring the first of the three objectives listed in Table 3.  
The forth objective, to minimise life-cycle costs, must be addressed simultaneously across all 
three through environmentally sound, equitable and efficient financial management.  The 
“main game” for all 14 councils is in implementing the WSUD component, for which a 
detailed breakdown of considerations has been made under three main management 
objectives. 

Half of the councils also have water supply and sewerage responsibilities as authorised Local 
Water Utilities (LWU), broadening their concern to the whole scope of IWCM.  Those 
elements could be expanded on as the need arises.  In the past 12 months, quite a degree of 
attention as been focused on IWCM planning, through facilitation interactions between the 
five LWU councils, as well as between the three water authorities5 and the seven councils 
they supply. 

Table 3 Key IWCM objectives and principles 

Objective Principle 

Reduce potable water demand 

(& use of other finite resources) 

� Reduce 

� Reuse 

� Fit for purpose 

Protect the environment � Retain natural hydrology 

� Minimise pollution 

� Retain/restore habitat 

Improve urban amenity � Provide habitat, recreation & amenity 

� Integrated use of infrastructure 

� Use stormwater as a resource 

Minimise life-cycle costs 

(economic viability) 

� Integrated multiple use of infrastructure 

� Minimum standards 

� Staff awareness & training 

� Minimise need to repair environmental damage 

 

 

                                                      
5 For the purposes of this discussion, Gosford-Wyong Councils’ Water Authority is treated as a Water 
Authority, despite it still being jointly owned by the two councils, not State government. 
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Sustainable Urban Development

Integrated Water Cycle Management

HCCREMS 2007 Regional IWCM Program

Economic viability

Financial Efficiency Incoporating Equity & Environmental Valuation

Water Supply Security & 
Conservation

Water resources

Energy

Transport

Etc.

Water Sensitive Urban 
Design

Minimal Environmental 
Impacts             

Quality of life

Enhanced Urban Landscapes

Centralised Potable Water 
Supplies

Materials

Habitat & Biodiversity

Centralised Sewer Systems

1. Reduce Demand
- Minimise leaks

- Water efficient appliances

- Water efficient processes

- Water efficient landscaping

2. Retention & Reuse
- Rain & stormwater reuse to substitute 
potable supplies

- Prioritise centralised supplies for 
drought security

- Aquifer storage & recovery

3. Waste Water Recycling
- Grey water treatment & reuse

- Sewer mining

1. Water Supply
- Minimise infrastructure & water demand 
impacts on supplying streams & aquifers

2. Waste Water
- Minimise volumes, pollutant loads & 
wet weather surcharges

- Local treatment & reuse

3. Stormwater Discharge
- Match natural flow patterns

- Maintain & improve WQ

- Use treatment train approaches

- Integrate stormwater infrastructure into 
urban landscapes to achive multiple 
functions

- Balance groundwater recharge

1. Improved Urban Amenity
- Integrate water & stormwater 
infrastructure into urban form

- Integrate gravity fed irrigation

- Minimic natural forms & processes at 
all scales

2. Restore/Enhance Habitat & 
Biodiversity
- Use a diverse range of indigenous & 
native species

- Match plant water needs to location

- Provide habitat structure for 
indigenous fauna

- Retain & connect habitats & 
recreational facilities

- Minimise exotic species invasion

 
Figure 2: IWCM components in the context of sustainable urban development
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Proposed IWCM Capacity Building Program 

Support Areas – Outline of Content 

OVERVIEW 
An effective capacity building program to help mainstream IWCM as standard practice 
requires a multifaceted approach, concurrently addressing organisational factors, integrated 
planning, technical aspects, community engagement and funding.  It must also provide an 
entrée for councils and industry (and other stakeholders) regardless of their current level of 
capacity and implementation.  At the same time it must provide support and guidance to move 
forward on a continuous cycle of improvement, employing the plan-do-review cycle.  The 
previous IWCM capacity building programs run by LHCCREMS used such an approach and 
were highly successful. 

Their success depended not only on providing essential information about IWCM, but also 
opportunities for involvement.  Awareness and knowledge was built by providing information 
on best IWCM practices, whilst understanding, commitment and integrated IWCM teams 
were built largely via participation in the “Water Cycle Games”.  Personal practical 
experience is the best teacher when participants are equipped with the fundamental 
information and provided with support and mentoring. 

As for those previous programs, it is proposed to expose participants to the similar, but 
updated, materials and presentations, and to provide for a similar level of involvement.  Given 
the much larger region (double the number of councils and treble the area), actual program 
delivery will often require repetition of individual program events at up to three venues across 
the region.  This will ensure that participants can reach venues within realistic travel times, 
keep presenter – participant ratios reasonable and allow local application of IWCM principles 
to local circumstances. 

Where possible it is proposed to deliver each event at a venue within the geographic range of 
the three council groups in Table 4.  Participants will, in general, be able to attend events in 
other sub-regions should they wish to.  For instance, Maitland and Cessnock may well join 
the South-East Group for reasons of venue proximity or the nature of the event being peri-
metropolitan. 

Table 4: Proposed council groups for strategic delivery of IWCM capacity building 

Inland North East South East 
� Upper Hunter � Greater Taree � Lake Macquarie  
� Singleton � Great Lakes  � Gosford 
� Muswellbrook � Gloucester � Newcastle  
� Dungog  � Wyong 
� Cessnock  � Port Stephens 
� Maitland   

 

ORGANISATIONAL CHANGE 

Awareness 
The capacity building program needs to establish, rather than assume, a base level of 
awareness of issues surrounding urban water management and the need for change – personal 
and organisational awareness that there is an issue comes before commitment.  This 
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component seeks to build common footing from which people can recognise for themselves 
the current situation needs changing, then supply them with the tools by which they can assist 
their organisation implement the necessary actions.  Accordingly, this component will address 
the key drivers for change, including, but not limited to: 

� The status and trends in environmental health 

� Community expectations for better environmental management 

� Infrastructure, social and environmental costs 

� Sustainability principles, such as inter-generational equity, valuing natural 
resources, stewardship, etc 

Structural & Process Review 
Delivery of traditional council services have traditionally been supported by direct 
administrative divisions, Planning, Roads and Infrastructure, Water and Sewerage, Waste 
Services, and more recently Environment and Natural Resources.  However, many, or at 
times, all of these sections need to be involved at various stages to effectively integrate water 
cycle management.  Some councils have instituted special coordinating groups to achieve the 
necessary coordination, such as Newcastle Council’s Water Task Force, but many have not. 

To support consistent implementation of IWCM at the planning, engineering and operational 
stages, councils need the capacity to review the efficacy of their existing administrative 
structures and management processes with respect to: 

� Development of local planning provisions in LEPs, DCPs and associated 
guidelines 

� Strategic planning decisions 

� Re-zonings requests 

� Lot and subdivision level DA assessments 

� Implementation of specific IWCM-related regulatory requirements 

Performance Monitoring 
Multi-level monitoring and review is required to assess implementation mechanisms, system 
performance and outcomes.  This part of the program will provide councils with guidance on: 

� Hydrologic and water quality performance monitoring 

� Assessing social and environmental outcomes 

� Monitoring IWCM BMP performance 

� Reviewing compliance with development conditions 

Staff skills 
Skills relevant to achieving necessary organisational changes include: 

� Overcoming organisational barriers – education, participation, shared achievable 
goals, political commitment 

� Guiding principles – solve the right problem, scientific understanding, manage 
risks & liabilities, focus on outcomes not positions, identify relevant information, 
monitor progress, build consensus through participation 
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Accessing funds 
Many of the actions required to effect IWCM don’t necessarily require additional funds, but 
rather a reallocation of funds or priorities.  That said, there will remain in some instances, the 
need for additional funds for new capital works, expanded operational programs and/or 
renewal of existing infrastructure.  Capacity building will focus primarily on identifying 
opportunities within existing budgets through IWCM. 

NETWORKING & RESEARCH 

IWCM Team Building 
Application of multi-disciplinary skills within a team environment is one of the most essential 
components of success for IWCM.  The necessary skills lie in different council departments, 
developers and other stakeholders.  Capacity building activities are needed that help provide 
direct personal experience of working in such a team environment, to build networks, trust 
and procedures.  The strategy below proposes to use a similar concept to the Water Cycle 
Games that LHCCREMS ran in 2002-03. 

Regulatory framework & guidelines 
The revised Water Smart Model Planning Provisions and Practice Notes will be used as a 
foundation for introducing participants to the regulatory framework and available guidelines 
(available from www.huntercouncils.com.au/environment/products/publications.html).  These reference the 
relevant National and State guidelines and legislation, and have been prepared specifically for 
the Hunter Central Coast region.  Course material will need to address the specific issues 
relating to stormwater, water supply, waste water reuse, strategic and regional planning, etc. 

Research & Industry Links 
Program staff will continue to develop links with research institutions and industry.  Many of 
these organisations will be invited to provide material and presenters to deliver particular 
capacity building events addressing the particular technical areas outlined in the next section.  
To date links have been established with: 

� Universities – Newcastle, UTS, South Australia 

� Great Lakes Coastal Catchments Initiative 

� Water Authorities – Hunter Water, MidCoast Water and Gosford-Wyong Water 
Authority 

� The Urban Development Institute Australia (UDIA) 

� Residential Developers – various land development companies, including Winten 
Property Group, Stockland, etc. 

� WSUD consultants – including SKM, URS, etc. 

� NSW Government agencies –  Department of Environment and Climate Change 
(DECC) Stormwater Unit, Department of Planning, Department of Water and 
Energy, Department of Education and Training (DET), etc. 

� Other regional IWCM capacity building programs – WSUD in Sydney, 
Clearwater, Healthy Waterways, etc. 

In the future links could be extended to the CSIRO, Engineers Australia, the Housing Industry 
Association (HIA), other universities and research organisations. 
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TECHNICAL SUPPORT 
At a practical implementation level, technical support is needed in two broad areas; best 
planning practices (BPPs) and best management practices (BMPs), as indicated by the process 
diagram in Figure 3.  Capacity building support for each of these is outlined in the following 
sections, recognising that there is a high level of interaction and blurring of boundaries in 
practice. 

Identify & Agree on 
WSUD Objectives

Identify & Agree on 
WSUD Objectives Stakeholder

Engagement
Stakeholder
Engagement

Best Planning Practices Best Management  Practices

Regional Site 
Analysis

Regional Site 
Analysis

Select BMP 
Treatment Train

Select BMP 
Treatment Train

Land Capability
Analysis

Land Capability
Analysis

Assess BMP
Feasibility & Refine

Assess BMP
Feasibility & Refine

Site LayoutSite Layout
 

Figure 3: Generic WSUS implementation process 
(After: Wong et al., ed. 20066) 

Best Planning Practices 
Best planning practices for IWCM include the following areas: 

� Policy Framework – to provide consistent and equitable application of IWCM 

� Strategic IWCM planning –land capability assessment, protection of waterways 
and other environmental assets such as remnant vegetation, integrated use of land 
for open space, infrastructure, etc., streetscape layouts, etc. 

� Establishing IWCM objectives – to address water supply, environmental 
protection, urban amenity, low life-cycle costs, etc. 

� Tailored LEP and DCP provisions – taking account of particular local factors 

� Planning overlays – to assist application of LEP provisions to areas with 
particular geographic circumstances 

� Nutrient trading and other mechanisms – that can assist meet IWCM objectives 

Best Management Practices 
A wide range of non-structural and structural vest management practices can be used to assist 
implementation of IWCM.  Major areas to be addressed in the capacity building program 
include: 

                                                      
6 Mouritz M., Evangelisti M. & McAlister T. Water Sensitive Urban Design. In; Wong T.H.F., 
Australian Runoff Quality – A guide to Water Sensitive  Urban Design. Engineers Australia. 2006.  
p4-3. 
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� The hierarchical treatment train approach, using source, conveyance and end of 
system controls 

� Foundation concepts in water quality treatment – physical, chemical and 
biological processes 

� Benefits and limitations of particular devices – technical performance, 
implementation and operational requirements, maintenance and costs 

� Technical standards and guidelines – set down by governments, industry bodies 
and capacity building organisations 

� Integration of lot, precinct and regional IWCM measures 

ASSESSMENT TOOLS 
In recent years a wide range of tools have been developed to assist the design and/or 
assessment of various aspects of IWCM. 

Government Tools 
Some of the most notable on-line tools include the BASIX and NABERS energy and water 
efficiency tools.  There are also the various models provided by DECC (formerly DEUS) for 
local water utilities to assist preparation of IWCM plans.  Awareness can be raised of the 
various tools available and how they are best used. 

Hydrologic, WQ & Catchment Modelling 
The most significant set of tools for IWCM in Australia are those in the Catchment Modelling 
Toolkit provided by e-Water (formerly the Cooperative Research Centre for Catchment 
Hydrology).  The most commonly used of these computer models is MUSIC.  However, other 
water quality and hydraulic modelling tools are used, including AQUAM, DRAINS, SWMM, 
etc.  The program will provide guidance on best practice in using these models, including the 
selection of regionally valid parameters for soils, climate, etc. 

GIS Spatial Analysis 
The preparation of planning overlays for Local Environmental Plans (LEPs) and other 
planning documents can be significantly assisted via the use of GIS, as can many of the 
modern hydrologic modelling tools which accept input data via specially defined GIS layers.  
Capacity building support can be provided to councils on appropriate spatial data, analytical 
methods and data sources. 

DA Assessment 
At the local government level, assessment of development applications (DAs) is where the 
much of BPP and BMPs for IWCM are implemented on a day to day level.  As many other 
issues are being considered at the same time, it is critical that efficient processes are available 
for DAs to be assessed within the timeframes permitted by the legislation, i.e. generally 40 
days for councils, unless extended by the 21 day ‘stop the clock’ provision for integrated 
developments (i.e. those requiring concurrent State agency approval).   

Further, as it is not possible for DA assessment staff have detailed expertise in all relevant 
areas of IWCM, capacity building may also address institutional arrangements to bring the 
necessary expertise to bear on particular matters where necessary.  In some cases that 
expertise will be available within council, whilst in others consultants may be used for peer 
review. 
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Other Tool Kits & Resources 
A wide range of other tools and resources are now available, much of them via the internet.  
These include websites developed by HCCREMS (www.huntercouncils.com.au, 
www.urbanwater.info and www.hccrems.com.au) as well as other similar sites for other 
regional IWCM capacity building programs.   

 

Capacity Building Strategy 
Delivery of the capacity building component will be via two main components; “Building 
Knowledge and Skills” and “IWCM Team Building”. 

BUILDING KNOWLEDGE & SKILLS 

Water Smart Elements Series 
This component consists of a structured series of seminars, workshops and field days, to raise 
the level of knowledge of council staff, senior managers, councillors, as well as private sector 
staff in the development and consulting industry.  Effectively these events form an IWCM 
“course”, under the banner of the “Water Smart Elements”.  Eventually it may be possible to 
have the events and/or whole course recognised by professional bodies as accruing 
“Continuing Professional Development” (CPD) points.  In the meantime, HCCREMS could 
offer an ‘accreditation of completion’ for participants, particularly if this series is 
accompanied by course notes and simple exercises for completion by participants 
summarising the key learnings. 

The heads of consideration areas for each major skills area are outlined below, however, the 
full scope of the Water Smart Elements event series is described in the section above (Support 
Areas – Outline of Content): 

Organisational Change � Raising awareness – reasons to change 
� Processes – agreeing to change 
� Integrated solutions – what to change 
� Implementation – how to change (using multi-

disciplinary teams; iterative planning) 
Best Planning Practices 

(BPP) 
(Integrated Planning) 

� Strategic IWCM planning 
� Setting IWCM objectives 
� Tailored LEP and DCP provisions 
� Nutrient trading and other mechanisms 

Best Management 
Practicies (BMPs) 

� Hierarchical treatment train approach; source, 
conveyance and end of system controls 

� Integrating lot, precinct and regional IWCM 
measures 

� Measurement, review and continuous improvement 
Assessment Tools � Hydrologic, WQ and catchment modelling 

� GIS spatial analysis 
� DA assessment 
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Water Smart Regional Issues Series 
Supporting the structured learning provided by the Water Smart Elements series will be set of 
ad hoc events, many of them workshops, providing scope for councils to present and discuss 
their own progress, implementation issues, outcomes and any other IWCM matters.  Events 
may include for example, an annual stormwater review, or a workshop on regional waste 
water reuse.  Where possible some of these regional issues will be incorporated into events 
run under the Water Smart Elements series to ensure local relevance and participation. 

 

IWCM TEAM BUILDING 
With a solid grounding in IWCM theory and existing examples, this second part of the 
capacity building strategy provides participants with an opportunity to apply IWCM concepts 
to hypothetical and real-life examples.  These team building events continue the structured 
learning environment, but via participation in multi-disciplinary teams from each council.  
The main delivery vehicle is the “Water Smart Games” – an updated version of the “Water 
Cycle Games”, conducted in a previous LHHCREMS capacity building program. 

The key objective is to sow the seeds for on-going integrated teamwork, developed through 
participants’ personal experiences as part of multi-disciplinary teams drawn from different 
departments within each council and associated water authorities.  By the end of the program 
participants will have personal experience of applying IWCM in a multi-disciplinary team 
environment to locally relevant examples, be they hypothetical or actual projects. 

Water Smart Games 
These “games” will be run along similar lines to the previous “Water Cycle Games”.  Multi-
disciplinary Council teams will design urban development projects of their choice using the 
IWCM principles that they have learnt from the earlier skills and knowledge building events. 
The Games must be preceded by a firm commitment by each council to allocate adequate 
time for staff to participate. 

Mentored IWCM Council Projects 
Each council will have the opportunity for an external specialist in IWCM to spend a period 
of time working (say 3 days) in their office on a project of their choice.  They can select from 
a planning, engineering or other specialist, as appropriate to their particular needs. 

Accessing Funds 
The program will assist councils review internal budgets, align with CAP priorities, and 
access State and Federal grants.  The above mentoring program will provided additional 
funding in-kind, as will a prize, or prizes, offered to the best Water Smart Games submission 
for HCCREMS to fund additional specialist services in the area of their choice. 
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Program Schedule 

CAPACITY BUILDING EVENTS 
The program schedule is provided below for the three strategy delivery areas; Water Smart Elements Series, Water Smart Regional Issues Series and the Water 
Smart Games. 

�
������
���������
���� Elements Issues Games 

������ �����
���
��� �����
�����
����� 	� ����� �

9   R1   Pasha June Storm Review – WSUD Performance Workshop 25 September Lake Macquarie Specialists & Council stormwater & environmental staff 

10,11,12 E1     Introduction to IWCM – summary of current best practice – 
delivered by sub-region 

October Taree, Wyong, Muswellbrook HCCREMS staff and specialists 

13,14,15 E2     Organisational Change – proceses and skills November Taree, Wyong, Muswellbrook HCCREMS staff and specialists 

16   R2   Annual WSUD review December Newcastle HCCREMS and Council staff 
17,18,19 E3     IWCM Best Planning Practices Jan (late) Taree, Wyong, Muswellbrook HCCREMS staff and specialists 

20,21,22 E4     IWCM Best Management Practices – Introduction Feb  Taree, Wyong, Muswellbrook HCCREMS staff and specialists 

23   R3   IWCM Planning – Solving the Nutrient Equation in Coastal 
Lakes 

March Raymond Terrace Great Lakes staff & specialists, other coastal council 
staff 

24     W1 Water Cycle Games Launch March Newcastle HCCREMS, specialists & Council staff 
25,26,27 E5   W2 IWCM BMPs – source controls & reuse seminars, followed by 

Water Cycle Games workshop sessions 
April Taree, Wyong, Muswellbrook HCCREMS staff and specialists 

28,29,30 E6   W3 IWCM BMPs – conveyance & end of system controls seminars, 
followed by Water Cycle Games workshop sessions 

May Taree, Wyong, Muswellbrook HCCREMS staff, specialists, & Council staff 

31,32,33 E7   W4 Assessment Tools – Hydrologic Model Tools seminars, followed 
by Water Cycle Games workshop sessions 

June Taree, Wyong, Muswellbrook HCCREMS staff and specialists 

34,35,36 E8   W5 Assessment Tools – Spatial Analysis (GIS) Tools seminars, 
followed by Water Cycle Games workshop sessions 

July Taree, Wyong, Muswellbrook HCCREMS staff and specialists 

37,38,39 E9   W6 Assessment Tools – DA Assessment made easy seminars, 
followed by Water Cycle Games workshop sessions 

August Taree, Wyong, Muswellbrook HCCREMS staff and specialists 

40   W7 Water Cycle Games Presentations November Newcastle HCCREMS & Council staff, & councillors 
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PLANNING PROVISIONS 
HCCREMS will continue to support the development of optional natural resource management 
provisions addressing integrated water cycle management as part of the current Department of Planning 
consultation process.  The program will also provide direct planning support to individual councils in 
adopting such provisions and in interpreting the recently revised Water Smart Model Planning 
Provisions for application to their LEPs and DCPs. 

RESEARCH & DEVELOPMENT 
Research into current best planning practices (BPPs) and best management practices (BMPs) will 
continue through liaison with relevant State and Federal agencies and research organisations, as well as 
via internet and literature based research.  In-house research will be conducted via questionnaires and 
other means to assess regional progress in implementing IWCM. 

The program will develop regionalised information to support better hydrologic modelling of 
development impacts, such as the parameters used by MUSIC models.  Relevant spatial layers will be 
built in GIS to support both modelling and planning overlays. 

COMMUNICATION & NETWORKING 
Regular publication of the Regional Water Newsletter will be maintained, as will the networks that have 
been developed for planning and technical issues.  It is planned to strengthen inter-council networks in 
parallel with the Water Cycle Games. 

Support will continue to be provided to develop the National WSUD/IWCM Network so that synergies 
of the multiple regional programs can be realised.  This investment will be well paid if the current 
Federal funding application is successful. 

WSUD / IWCM DEMONSTRATION SITES REGISTER 
Priority is being given to publishing the IWCM Demonstration Sites Register on the internet within the 
next few months.  This will enable councils, developers and others to upload data on their sites directly, 
ensuring that all relevant sites can be easily added and viewed.  The published register will use 
GoogleMap technology to provide searches based site attribute and geographic based searches. 

As part of a long-term strategy of providing regional spatial information, either the register or a sister 
facility will publish other information, such as stream networks and their catchments, displaying the 
proportion of urbanisation in each. 

SUSTAINABILITY EDUCATION PROGRAM 
The recently initiated Sustainability Education Program amongst other things has major focus on 
sustainable water management.  The water component of that program will be run in parallel with the 
current program to achieve the maximum benefit.  The additional funding will allow an expansion of 
activities.  Financial resources for the Water Cycle Games, newsletter and websites (HCCREMS and 
Hunter Councils) are proposed to be sources from the Sustainability Education Program. 

REGIONAL WATER PROGRAM FOR SCHOOLS 
Funds to expand the current Central Coast Integrated Water Program for Schools are being sought from 
the Department of Education and Training (DET), Hunter Water, MidCoast Water and the Gosford-
Wyong Water Authority.  If successful, the program will be rolled out over a 3 year period with the 
support of two new coordination staff based in HCCREMS.  The Regional IWCM program would 
provide inkind support. 
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Appendix A - Progress against Project Milestones 

(Annexure D of Subsidiary Contract) 

 

���� !��� ����� 
��"��  ����#$�
%����&$$'�

������� �

(��)��%����&$$*�

1.1 Employment of project officer Employed Hugh Cross employed pre 1st May using other funds.  
Expenditure against NHT funds commended 1st May 2006 

&��)��#$�%����&$$*�

2.1 Develop Project Work Plan Completed Despatched for comment and amended following receipt of 
comments by member councils 

2.2 Re-establish regional network Completed Contact made with relevant staff in all 14 councils and details 
entered into MS Outlook contact groups 

2.3 Undertake initial Benchmark 
survey 

Completed Initial non-quantitative survey completed. 

2.4 Quarterly Report Submitted  

#��)��#$�������+���&$$*�

3.1 Prepare draft standard clauses 
for inclusion in planning 
instruments 

Completed 
March 2007 

Delivery delayed due to work on demonstration site fact sheets, 
funding submissions, and network activities.  The task involved 
an extensive revision of the ������������	
����
��������

�
����
��  and the associated 11 ������������
���������
��� . 

3.2  Quarterly Report Submitted  

,��)��#(������+���&$$*�

4.1 Finalise Standard Clauses Finalised by 30 
June 2007 

Delay commensurate with delayed finalisation of Draft Planning 
Clauses to allow sufficient time for circulation and receipt of 
comments.  

4.2 Quarterly Report Submitted  

-��)��#(�!
����&$$'�

5.1 Develop register of demonstration 
sites 

Completed An MS Access database was developed and populated with an 
initial set of 25 WSUD demonstration sites, including those used 
in the first 12 months as demonstration sites for field days. 

5.2 Quarterly Report Submitted  

*��)��#$�%����&$$'�

6.2 Quarterly Report Submitted ��

'��)��#$������&$$'�

7.1 Develop & implement capacity 
building programs for local 
government 

Draft program 
submitted to 
Steering Cttee  

Eight of the 24 required capacity building events have been held. 

.��)��#(�����&$$'�

8.1 Councils & Water Supply  Councils adopting IWCM clauses are to be listed 
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���� !��� ����� 
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Authorities actively encouraged to 
adopt IWCM standard clauses 

8.2 Quarterly Report   

/��)��(�!
��&$$.�

9.1 Final Report, including final 
Benchmark survey 
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Appendix B - Progress against Required Output Areas  
& Specific Tasks 

Progress against Required Output Areas 

Required Output Area Status 

Research  

� Determine the current status of IWCM in each LGA � Identified via the Project Initiation Benchmark 
Report 

� Research IWCM programs elsewhere in Australia � Research and liaison conducted with other 
Australia programs – may lead to a national 
IWCM capacity building forum 

� Identify/collect all relevant IWCM information for 
each LGA 

� Compiled list of DCP provisions relevant to 
IWCM 

� Research & identify other potential partner 
organisations 

� Have been working with: 

o  Dept of Education & Training’s three 
Environmental Education Centres 

o Hunter Water, MidCoast Water & Gosford-
Wyong Councils Water Authority 

o Watersave Australia 

o UDIA 

o Property developers in relation to 
demonstration sites 

Consultation  

� Consult with stakeholders and workshop ways 
forward 

� Via initial council consultation meetings and 
Steering Committee meetings 

� Collaboratively develop a Project Plan and review 
quarterly 

� Via Steering Committee meetings 

Implementation  

� Undertake capacity building of council staff � Six capacity building events 

� Establish a demonstration sites database � IWCM Register developed May 2007 

� Re-establish and develop a regional network and 
program partnerships 

� Various networks established and recorded 
using MS Outlook categories for WSUD above 
Wetlands, Planning Provisions, sewerage 
management, education and a newsletter 

� Disseminate information across all relevant 
disciplines 

� Done via emails, events, e-newsletters and 
visits 

� Provide research, specialist and technical support 
to member councils 

� Reviewed DCPs and stormwater management 
plans, researched particular issues and held 
technical workshops on IWCM planning 

Reporting  

� Provide regular project reports to the CMA, councils 
and HCCREMS 

� Prepared quarterly financial and progress 
reports, and presentations 
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Progress against specific contractual outputs 

Task Status 

� Develop a Register of IWCM 
demonstration sites 

� Database developed in MS Access & data entered for 
25 sites.  Progressing to internet publishing. 

� Provide linkages between councils, 
water supply authorities, State 
agencies and industry 

� Program Steering Committee provides some linkage 
through representation by all three water authorities & 
key State government agencies 

� Supported an integrated team approach within those 
councils with a water utility role via a series of 
workshops 

� Represent councils regarding IWCM 
matters to State agencies 

� Discussions with the Stormwater Unit of DEC (now 
DECC) regarding “BASIX Stormwater” 

� Research investment opportunities & 
assist funding applications 

� Submitted four major funding proposals and four EOI 
to State and Federal grant bodies 

� Implementation of a successful $113,070 grant 

� Promote www.urbanwater.info 
website as a support tool 

� Updated internal and external links, added Regional 
Newsletter page, updated information on tools, events, 
useful websites, etc.  Visitation and page usage 
continuing to increase 

� Facilitate councils to incorporate 
IWCM principles into planning 
instruments 

� Review of Gosford Council’s draft IWCM DCP 
provisions 

� Revision of the Water Smart Model Planning 
Provisions and Practice Notes  

� Technical advice to the Great Lakes CCI project 

� Provide capacity building to council 
staff, including 24 events 

� Six events held to date:  Wallarah Peninsula Field 
Day, Sandy Soils Field Day, WSUD Above Wetlands 
Workshop, Local Water Utilities Workshops No.1 and 
2, Waste Water Reuse seminar, a one day WSUD 
workshop for DA Assessors and Certified Checkers, 
and a breakfast WSUD seminar for stormwater 
engineers. 

� Provide capacity building to 
developers and consultants in the 
region 

� Inclusion in e-newsletter distribution list and invitations 
to field days and workshops 

� Development of funding submissions to produce tools 
that support more consistent hydrological modelling 

 

 

 

 


