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Abstract

The Hastings District Water Supply Augmentation Scheme [HDWS] includes a 10GL off‑creek storage dam, which is currently under construction.  The Cowarra off-creek storage dam is required to meet predicted long term urban growth demands for water supply and to ensure protection of environmental flows in the Hastings River.

Since 1985 the Hastings Council has progressively developed a strategy for the augmentation of the water supply scheme.  A very successful ongoing consultation process with both the local community and key government agencies during the planning and implementation phases of this project has highlighted a number of key issues including:

“That the impact upon aquatic flora and fauna in the Hastings River should be minimised and appropriate safeguards developed by maintaining minimum river flows to ensure that the river habitat is not adversely affected”

The subsequent HDWS Environmental Impact Statement, 1995 was one of the first in NSW to recognise the importance of environmental river flows in the assessment of the aquatic ecological effects of water supply schemes.
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Introduction

The New South Wales North Coast Urban Planning Strategy prepared by the NSW Department of Urban Affairs and Planning (DUAP) identifies Port Macquarie as one of the four emerging regional centres on the North Coast.

Port Macquarie is located approximately 400 kilometres to the north of Sydney on the eastern sea border.  It is a rapidly expanding community and a tourist business centre.  The Hastings Council is responsible for the management of the water supply system within the Hastings River catchment area.

The capacity of Council’s existing water storage at Port Macquarie and a range of demand management initiatives promoted by Council, are insufficient to provide drought security for the predicted growth of the area.

Since 1985 Council has progressively developed a strategy for the augmentation of the Hastings District Water Supply Scheme.

The overall objective of the augmentation scheme is to provide a drought secure water supply for the Hastings District.  It is also an objective to provide a scheme, which will be responsive to the ongoing environmental, social and economical concerns of the community.

Following the adoption by Council in 1996 of an Environmental Impact Statement (EIS), the adopted strategy now includes; a 10GL off-river storage dam, increased abstraction from the Hastings River and a extensive demand management strategy.

The total cost of the proposed water supply scheme is approximately $65M.

Background

The scheme will continue to rely upon the normally high quality of raw water available directly from the Hastings River, thus avoiding the added expense of conventional water treatment processes.

Prior to commissioning the EIS, Council initiated direct consultation with potentially affected landowners and with other public and private stakeholders in the scheme including the key state government resource management agencies.

This consultation process has continued throughout the planning and implementation phases of this project and has highlighted a number of issues including:

“That the impact on aquatic flora and fauna in the Hastings River should be minimised and appropriate safeguards developed by maintaining minimum river flows to ensure that the river habitat is not adversely affected”.
The minimisation or avoidance of disturbance to wildlife habitat was a key feature in the various environmental assessments and studies undertaken for this scheme.

However, increased pumping of water from the Hastings River could pose a greater environmental threat, particularly as lower river levels would act as a barrier to fish migration.

The former Department of Water Resources (DWR) had already laid down a ground rule of limiting water extraction such that the river remained above the 80th percentile flow for each month in the year (ie. River level not to drop below the level equivalent to 20% of the monthly average level).

These requirements were a precursor to the NSW Governments 1995 “Water Reform - the need for change” package and the recently announced “Water Management Bill 2000”.

However, further detailed on-site specialist aquatic assessment indicated that the adoption of such a uniform pumping criteria would not guarantee the survival of several fish species based upon field research of their habitat and river passage requirements.

A revised pumping regime was then developed which minimised the impacts upon fish passage during critical months without comprising the water supply strategy. Thus providing better protection of the environment during the spring low river flows and improved performance of the water supply system through better access to the autumn high river flows.

In addition to protection of river flows, water quality is also a very important consideration in terms of both river health and drinking water quality.  The Hastings River provides Council with an excellent source of high quality water and will continue to be the primary source of water supply for this district.

There will however, be times when the abstraction of water from the river is not possible.  Government licensing conditions developed through Council’s environmental investigations strictly define the environmental flows required downstream of the pumping facilities, which during periods of less than average rainfall can attenuate the water abstraction process.

Alternatively, periods of heavy rainfall can result in river rises and corresponding increases in the suspended solids transported down the river, again there is a limit at which water abstraction is halted.

During the investigation stages of this scheme it was determined that accurate measurement of river levels, flows and water quality would be of paramount importance in the future operation and sustainable development of the water supply scheme and more importantly in the protection of the river environment.

The completion of the Cowarra Dam will form part of a major regional water supply scheme aimed at achieving the principles of ecologically sustainable development.

This together with an adaptive environmental management system will ensure continuous improvement and benefits to the local community and environment.

Investigations

Water Supply Scheme

The Hastings area, like most of the North Coast region of NSW, continues to experience very rapid growth.  In 1985 the Hastings Council commenced investigations for a long-term water supply strategy which would supplement the existing water supply scheme.

The objectives of the initial investigations were to determine the most appropriate source and the works required to ensure a safe, long-term water supply and to establish an effective and flexible plan to guide Council in the future development of the water supply scheme.

A number of detailed studies and investigations were undertaken including: water supply demands, ongoing stakeholder consultation, population projections, river environmental flows, water quality, demand management, river flow utilisation, scheme sizing, dam site feasibility and a review of environmental factors.

Following the completion of a Concept Report and a Review of Environmental Factors (REF) in 1991, Council implemented an extensive public consultation process to provide the local community further opportunities to be involved in the decision making process.

The ongoing consultation process Council maintained during the investigation period resulted in strong community support for the selected preferred augmentation scheme.  This included support from both urban and rural communities.

The preferred scheme was based on increased abstraction from the Hastings River and transfer via trunk mains to a new 5GL off-creek storage dam.  This would supplement the existing 2.5GL off-creek storage dam in Port Macquarie at times when river abstraction is not possible.

Dam Site Selection & EIS

A total of 24 potential off-creek storage dam sites had been identified in the investigation studies.  Further detailed assessment and site investigations reduced this number to two sites; both ideally located between Port Macquarie & Wauchope.

In 1992 Council adopted “Site E” in the Cowarra State Forest as the preferred site of the proposed 5GL off-creek storage dam.

Council also determined that the proposed off-creek storage dam and increased abstraction from the Hastings River were deemed to be an “Activity” under Part V of the Environmental Planning & Assessment Act 1979 and required the preparation of an Environmental Impact Statement (EIS).

Detailed on-site investigations and negotiations to purchase the dam site commenced to ensure that it would be practical to proceed with the project and to assist with the preparation of the Environmental Impact Statement.

Concept Report Review

In addition, given the length of the investigation period (1985 to 1992), it was decided to undertake a detailed review of information and design assumptions used in the original concept strategy.  

This review included improved data on population projections, water supply demands, river environmental flows and other emerging issues.

The refined objectives for the water supply strategy included:

· Provision of water to meet anticipated increased demands in the foreseeable future.

· Maintenance of water supply during periods of drought.

· Be flexible to accommodate changes in the timing and location of development.

· Provide water quality of acceptable standard at all times.

· Be environmentally, socially and economically acceptable to the community: and

· Consideration of demand measurement measures as a long-term strategy to maintain a standard of service.

Environmental River Flows

During this review of the original concept strategy a number of matters affecting the proposed strategy were highlighted.

The most significant being the minimum environmental river flows, which needed to be, preserved for the downstream aquatic environment and other river users.

The concept of environmental flows had been considered in the original strategy with a minimum river flow of 60 ML/day being set by the DWR.

This minimum river flow figure was subsequently increased to 100 ML/day.  Following concerns raised by Council and other stakeholders in the REF, in relation to the annual migration of Australian Bass and other fish species in the Hastings River.

However, during 1993 the then DWR introduced a draft policy for the maintenance of environmental river flows based upon the principle of maintaining the 80th percentile river flow.

“Percentile flows” are statistically streamflow values which are exceeded on specified percentage of the time.

For example, 80th percentile flows are low flows, which are exceeded 80% of the time.  The highest flows are the maximum daily flows and they are represented as zero percentile flows, conversely the drought or lowest flows are 100th percentile flows as they are exceeded 100% of the time for the period of historical data.

This had a major impact on the proposed water supply scheme, firstly doubling the required size of the new off-creek storage dam, from five to 10GL and adding $15M to the cost of the scheme.

The introduction of these additional environmental flows also increased the size of various scheme components and changed the system configuration.

It was clear that the pumping capacity to extract water from the Hastings River would need to be increased and that there was going to be less flexibility on the amount and timing of water extraction from what is already a river under some stress.

Council initiated further investigations to determine whether meeting this ground rule would be sufficient to ensure the survival of migratory fish using this section of the river.

During the course of these investigations it became apparent that fish migration for key indicator species, such as the Australian Bass, was critical during the spring months when the river would typically also be low.

However, river levels were not generally critical during higher flow autumn months.  On this basis the study team determined that the adoption of uniform pumping criteria, would not guarantee the survival of several fish species based on field research of their habitat and passage requirements.

To overcome this problem, a working party of aquatic specialists and hydrologists devised a pumping regime, which minimised the impacts on fish passage during critical months without compromising the water supply strategy.
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Figure 1 – Water Abstraction Regimes

The resulting pumping regime shown above in Table No. 1 provides better protection to the river environment during the spring low flows and better performance of the water supply system through increased access to autumn high flows.

Revised water sharing arrangements during periods of drought were subsequently negotiated with the DWR. The DWR would reduce environmental flow conditions to the 95th percentile during periods of prolonged low flow when the off-creek storage is depleted to nominated levels corresponding to the introduction of water restrictions.

Consequently, these adopted environmental flow conditions were used to assess the minimum storage requirements for the Cowarra off-creek storage dam.

The achievement of such an approach was considered an innovative and significant advance on the historic reliance of adopting uniform monthly flow criteria in controlling river water abstraction for a water supply system.

The studies also identified information gaps in the ecology of the Hastings River system and set in place biological monitoring programmes to provide information on changes in the aquatic environment over time.

The resulting environmental management plan will advise Council on how best to respond and adapt to change in the environment over time on the basis of ongoing monitoring.

Based upon the results of the revised river pumping regime and the identified need to monitor low river flows, a decision was made in 1993 to investigate a system to accurately monitor both river flows and water quality on a continuous basis.

A programme to develop further knowledge of the ecology of the Hastings River was also implemented as a precursor to the preparation of construction and operational environmental management plans for river abstraction activities.

Environmental Approval Process

Environmental Impact Statement

The Water Supply Concept Report was finalised and adopted by Council in 1994 and preparation of the EIS commenced.

The scope of the EIS included assessment of:

The 10GL Cowarra dam construction and operation.

The headworks associated with the provision of increased water uptake capacity to supply the proposed dam, including a new intake works and pump station on the Hastings River at Koree Island.

The completed EIS document and information brochures were distributed to stakeholders and placed on public exhibition for a ten-week period during August, September and October in 1995.

A number of public workshops, interest group presentations and open days were conducted prior to and during this exhibition period to promote comment and submissions on the EIS.

A total of 23 submissions were received during the exhibition period.  The various workshops, presentations and open days were well attended by local residents, interest groups, media and government agencies.

The cumulative outcome of this EIS assessment and approval process is a scheme, which is consistent with the principles of ecologically sustainable development and can be summarised as follows:

The Precautionary Principle
Scientific data has been gathered to sufficiently demonstrate the likelihood and potential impacts of the proposal.  This information has been used to modify the project.

Lack of certainty in areas, including the effects of habitat removal and the impact of the dam on stream ecology, has lead to a conservative evaluation of the impact of the proposal and scrutiny of alternative means to achieve the project objectives.

Inter-Generational Equity
Issues of equity between generations arise with respect to the use and impact of the project on water resource, forest timber, hard rock, and energy resources and on wildlife.

A system for the allocation of these resources is outlined in the EIS through the adoption of a rational decision making process based on the assessment of need, justification and alternative means (including demand management) of achieving the project objectives.

Measures for forest and habitat compensation are provided in EIS, while use of water is controlled by an adopted pumping regime, which will minimise the long-term aquatic impacts of the proposal.

Conservation of Biological Diversity & Ecological Integrity
Measures to conserve the natural environment include: control of construction and operational impacts through the implementation of EMPs, modifications to the river pumping regime, habitat compensation measures including the maintenance of stream flow below the Cowarra Dam and elimination of logging from the dam catchment.

A larger area of land to that proposed for the dam has been acquired for regeneration and forestry management on the edge of the Bellangry State Forest.

The provision of additional habitat compensation area has also been provided in closer proximity to the Cowarra Dam.

Improved Valuation & Pricing of Environmental Resources
Council’s adoption of water pricing and the ongoing promotion of the WaterWise demand management programme are clear examples of an effort to reinforce the perception of water as a valuable resource.

The pricing of other effects of the proposal includes an estimate of forest timber production value of the dam site and compensatory forest area as well as the value of the commercial and recreational fishery potentially affected by water extraction from the Hastings River.

Monitoring of Environmental Performance

The Hastings River will continue to be the primary source of water supply for this district.  The proposed pumping regime has been designed to maintain critical downstream flows during periods of low flow (drought) and for the migration of significant fish species, particularly the Australian Bass.

The proposed pumping regime also complies with the environment river flows and water quality objectives of the NSW Government’s Water Reforms Package.

The “Water Licence” granted by the Department of Land & Water Conservation (DLWC) for the construction of the Cowarra Dam and increased water abstraction form the Hastings River includes extensive requirements for ongoing monitoring of the aquatic environment.

Under the “Water Licence”, when the off-creek storage dam volume is low (less than 60%) and water restrictions have been implemented, river pumping is permitted so as to maintained environmental flows to the 95th percentile (ie. flows which are exceeded 95% of the time).

When the off-creek storage dam volume is above 60%, and then river pumping would be restricted to when the river has flows that are exceeded 80% of the time.

The detailed river flow studies and aquatic biota investigations undertaken as part of this EIS have been refined and updated on a regular basis to support the development of a long term and adaptive environmental management plan.

In 1994, Council in close co-operation with Mace Instruments, Greenspan Technology, Manly Hydraulics Laboratory and NSW Department of Public Works & Services (DPWS) successfully developed and installed a “real-time” river flow gauging station in the Hastings River downstream of the Koree Island pumping stations.

This “Doppler” based sensing system is capable of measuring real-time mean stream velocity, together with river gauge heights and a detailed stream bed cross-section, provides accurate [+/- 5%] low river flow readings.

This “real-time” river flow information is critical to the proposed future operation of the water supply scheme, monitoring of the aquatic habitat and long term protection of environmental flows.

A number of “AquaLab” water quality analyser units have been installed at the Koree Island site to monitor and record a variety of physical, chemical and nutrient parameters.

This water quality data is required to firstly ensure the quality of drinking water pumped from the river, provide base-line data to support environmental monitoring programmes and identify any significant changes in water quality parameters.

The “AquaLab” units include an independent water sampling system, which will on an alarm condition or by command, obtain “event” samples for further detailed laboratory analysis.

In order to establish an adaptive stream management strategy, a generic-form biological monitoring programme has been undertaken at Koree Island.  

One of the primary functions of this monitoring is to verify that the adopted minimum environmental flows are effective, and where appropriate, to provide predictive information to refine them in the longer term.

This programme includes regular monitoring of the riverine habitat including; riparian vegetation, platypuses, macro-invertebrates, fish, algae, diatoms, microorganisms and macrophytes.

Conclusion

The Cowarra Dam will provide an off-creek storage to cater for long term future urban water demands while protecting the aquatic environmental and river flows in the Hastings River during periods of drought.

The development of the Hastings District Water Supply Augmentation Scheme, which will collimate in the completion of the Cowarra Dam, has been designed to achieve a range of water supply and environmental objectives over the design life of the scheme.

References

Binnie & Partners, (1981) “Hastings District Water Supply Augmentation. Review of Environmental Factors”.

Bishop, K., (1995) “Hastings District Water Supply Augmentation EIS. Aquatic Ecology Study for Intake Pump Station Upgrading at Koree Island”.

Conlon, F., (1985) “Hastings District Water Supply Augmentation - River Flow Investigation”.

Connell Wagner, (1985) “Hastings District Water Supply Augmentation - Environmental Impact Statement”.

Connell Wagner, (1985) “Hastings District Water Supply Augmentation EIS - RAPI Award Submission”.

Connell Wagner, (2000) “Koree Island Operational Management Plan – Draft Report”.

Author Biography

 MACROBUTTON emptymacro [ Click & paste photo ] 

Murray Thompson has been employed with Hastings Council for the last 20 years in a variety of positions associated with the investigation, design, operation and construction of water supply and sewerage projects.  Currently, Water Supply Manager and has been responsible for the development and implementation of the Hastings District Water Supply Augmentation Scheme. 

Postal Address: Hastings Council, PO Box 84, PORT MACQUARIE, NSW 2444

E-mail: murrayt@hastings.nsw.gov.au





[image: image2.jpg]



� EMBED Word.Picture.8  ���








_1033493496.doc
[image: image1.png]40

Average Monthly Flow
Flow MLUd

200

100

70 80 0
% of Month Flow Exceeded

Natural Flow Regime
Existing Pumping Regime

Proposed Mantenance of 80th/95th Percentile Flows

Modified Approach No.1 (Inoreased pumping during high flow months)

100







