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Abstract

The south-east Queensland Healthy Waterways Ecosystem Health Monitoring Program (SEQ EHMP) measures changes in ecological health and provides feedback about the effectiveness of management actions taken to protect marine, estuarine and freshwater areas. Data collection and reporting are coordinated and provided for both the public and the EHMP’s investment partners, which include state government agencies; 18 local government bodies; catchment authorities; statutory bodies; and industry, research, indigenous and community groups. The characteristics of this model which make it effective include an agreed standard approach to data collection and a focus on producing reports in which scientific data is converted to useful information; coordination by one body on behalf of all the partners; and the use of an independent scientific advisory group.

At present there does not exist a coordinated and comparable approach to the monitoring and reporting of waterway condition within the Northern Rivers Catchment Management Authority (NRCMA) region. A scoping study commissioned by the NRCMA identifies the benefits for the region in such an approach; the likely technical design of a locally-relevant system; the management issues that it would address; likely costs and potential ways forward.
The SEQ Healthy Waterways Ecosystem Health Monitoring Program
The south east Queensland Healthy Waterways Ecosystem Health Monitoring Program (SEQ EHMP) is one of the most comprehensive marine, estuarine and freshwater monitoring programs in Australia. It delivers a regional assessment of the ambient ecosystem health for each of south east Queensland’s 18 major catchments and for Moreton Bay and provides feedback about the effectiveness of the management actions taken to protect these areas. Currently, 127 freshwater sites are monitored twice a year (in spring and autumn), and 248 estuarine and marine sites are monitored on a monthly basis.

The SEQ EHMP centralises and coordinates data collection, storage, interpretation and reporting. Results and interpreted information products are provided for both the public and the EHMP’s investment partners, which include state government agencies; 18 local government bodies; catchment authorities; statutory bodies; and industry, research, indigenous and community groups. The Program has access to expert scientific advisory groups and ensures that the EHMP is informed by relevant science. Results are communicated in annual Report Cards and Technical Reports and via the Program’s website (www.ehmp.org/).
The characteristics of the Program that make it effective include:

· Initial strong drivers for its creation, including a ‘visible’ crisis point and support by people who have authority.
· Receipt of start-up funds.
· An agreed standard approach to the data to be collected and a focus on producing reports in which scientific data are converted to a useful format.
· Agreement by the partners to a strategy that supports the model.
· Coordination by one body on behalf of all the partners.
· Use of an independent scientific advisory group.
The establishment of the SEQ EHMP was driven and funded by local councils, with financial support from state agencies and the Australian government. The involvement of local government in this program throughout its development has been critical to maintaining relevance to environmental managers and continues to provide stimulus for the program to reassess its priorities and remain focused on providing a monitoring program to inform environmental management decisions.

The Northern Rivers Scoping Study

In August 2005 the ‘Northern Rivers Coastal Partnership Forum’, attended by representatives of state and local government, Northern Rivers Catchment Management Authority, community and industry groups and research bodies, was held exchange information and address priority issues in the coastal zone. One area that was identified as requiring further investigation was the regional monitoring, interpretation and reporting procedures in place in for waterways. From this meeting an ‘Ecosystem Health Working Group’ was formed, which prepared a project brief for a scoping study on a regional approach to waterways ecosystem health monitoring. The scoping study, which was undertaken for the Northern Rivers Catchment Management Authority in 2006 and 2007, aimed to -
· Identify the need and benefit for the Northern Rivers in undertaking a regular ecosystem health monitoring program;

· Identify current (both estuarine and non tidal) water quality and ecosystem health monitoring undertaken by councils, government agencies, universities and others examining reporting methods and its usefulness to guiding resource management and investment of the players involved;

· Analyse the current NSW and national reporting frameworks that relate to both estuarine and tidal systems. Identify how the SEQ EHMP could be modified to meet needs; 

· Examine the process undertaken to set up the SEQ EHMP and identify how this process could operate in NSW, utilising/adapting the current monitoring programs and reporting frameworks;

· Assess the suitability of applying SEQ EHMP parameters/indicators to identified system types based on our current understanding of Northern NSW rivers/estuaries;

· Recommend how to apply the SEQ EHMP methodologies to set up an ecosystem health monitoring program that is appropriate for the Northern Rivers; 

· Identify cost sharing arrangements for the range of government and non government players for funding the monitoring program; and 

· Provide clear direction on the options available for the further development and implementation of an EHMP in the Northern Rivers region.

Current local government monitoring in Northern Rivers

Details of the current water monitoring activity conducted by local government are shown in Table 1. In general, the Study found -
· Water monitoring by local government in the Northern Rivers region is mainly estuarine based, there is very little sampling occurring in the freshwater regions.

· There are large differences in the number of monitoring sites between local government areas.
· Most of the sampling undertaken is ambient, rather than event-based. The frequency of ambient sampling varied between weekly, fortnight, monthly, bimonthly and quarterly, with monthly being the most common.

· Physical parameters (e.g. turbidity, temperature) are most commonly measured. Nutrients are the most common type of chemical parameters monitored. Bacteriological sampling, with occasional chlorophyll-a, blue/green algae and algal speciation assessments, are the most common biological parameters measured.
· Nearly every local government area (LGA) utilised a different laboratory for the analysis of their samples. Many of the laboratories are attached to the respective Council and are often National Association of Testing Authorities (NATA) certified.

· Many of the LGAs indicated that their sampling results were used to report to:

· DECC on discharge licence requirements for STPs;

· SoE reporting both comprehensive and supplementary reports (some web enabled); and

· State of the Beaches reporting (some web enabled).

The Scoping Study estimated that total local government expenditure on water monitoring in the Northern Rivers is around $1.4M/year. This estimate typically includes labour and analysis costs, but is unlikely to include interpretation and reporting costs and consumables, such as fuel, calibration fluids and courier costs. There are large differences in the expenditure on monitoring between local government areas.

A concern expressed by several local government natural resource managers during the course of the Study was that the information being presented in SoE reports lacks the level of detail and analysis that would make them useful for management decision making. This is likely to be a function of the expenditure of councils and the skills available to them to produce more detailed interpretation and reporting. Exceptions to this may include more detailed, longer-term programs being implemented by some individual councils.
During the Study, staff from (typically coastal) councils also indicated an interest in an integrated regional monitoring program and Tweed Shire Council has recently undertaken a scoping study for establishing an EHMP in their area.
Table 1. Current local government water monitoring programs
	LGA
	No.

of sites
	Parameters
Measured
	Sampling Frequency
	Use of Results
	Est. p.a. Cost

	Armidale


	8
	All sites for turbidity, temp, DO pH, blue green algal and algae species
	Weekly
	SoE reporting
	$4,000

	Ballina
	34

Beachwatch: 9 Condition: 25

	Beachwatch Program:

Physical - turbidity, temperature, DO, pH, conductivity at 9 sites

Bacteriological – faecal coliforms at 9 sites, enterococci at 9 sites

Biological - blue green algae at 7 sites

Regular Council Sampling:

Nutrient - TN, TKN, NOx, NH4 and TP at 10 sites

Bacteriological – Faecal coliforms at 17 sites
	Beachwatch Program:

5 physical and bacteriological samples per month (Nov to March).
Weekly biological sampling September to April

Regular Council Sampling:

monthly
	Council’s Management Plan, SoE reporting, press releases and educational material
	$100,000

	Bellingen
	4 regular sites

Special Program monitoring 7 sites
	Physical – TSS, pH at 4 sites

Bacteriological – faecal coliforms at 4 sites

Nutrients – TSS, TN, NH4, TP at 3 sites

Biological – BOD at 4 sites

Special program monitoring 7 sites for faecal coliforms (and sterol typing)
	3 sites monthly

1 site fortnightly

special program (monthly)


	Meet STP licence
Special program aiming at getting oyster leases reopened to harvest
	$4,000

	Byron
	28 total

21 regular sites

7 sites in Belongil Creek
	Regular sites

Physical – turbidity, TSS, DO, pH, Cond, Sal, BOD

Nutrients – TN, TKN, NOx, NH4, TP, PO4, Org P

Bacteriological – Faecal coliforms and enterococci

Biological – Chl a

Belongil Creek:
As for regular sites but excluding PO4 and Org P, and including Total Fe and Total Al when open
	Regular sites monthly

Belongil Creek monthly and before/after entrance opening


	SoE reporting

DECC reporting for STP Licence
	$112,000

	Clarence Valley


	10 Beachwatch Sites


	Beachwatch Program:

Bacteriological - enterococci at all sites
	Beachwatch Program:

5 bacteriological samples per month (Nov to March)
	State of Beaches Reporting and public notifications
	$30,000

	Coffs Harbour
	13 Beachwatch and regular monitoring sites
	Beachwatch Program:

Bacteriological - enterococci and faecal coliform at all sites

Regular monitoring:

Physical – Turbidity, temperature, DO, pH, conductivity, salinity
	Fortnightly
	State of Environment and State of Beaches reporting
	$19,000

	Kempsey
	28 sites total

5 Beachwatch

20 Kempsey Shire

3 Macleay Water


	Beachwatch Program:

Bacteriological - enterococci and faecal coliform at all sites

Kempsey Shire program:

11 estuarine sampling sites for temp, DO, pH, Cond, FC, Strep

9 telemetry sites for temp, DO, pH, Cond, FC and strep

Macleay Water:

2 sites for WWTP monitoring at Kemspey for TSS, TN, NH4, TP, BOD, FC (Metals taken

every 3 months)

1 site Korogoro Ck for Temp, DO, pH, Cond, TN, Org N, NO3, NO2, NH4, TP, Org N, TKN, FC, Enterococci, Zn, Pb, Al, Hg, Mn, Cu, B, Cd, Total Coliforms.
	Beachwatch Program:

5 bacteriological samples per month (Nov to March)

Kempsey Shire program:

11 estuarine sampling sites

Macleay Water:

2 sites fortnightly at WWTP

1 sites biannually at Korogoro Ck
	Kempsey Shire Council uses data for SoE and public education /information by placing on the website

Macleay Water uses the information to produce annual reports to DECC
	$70,000

	Kyogle
	7 sites total
	TSS, pH, TN, TP, BOD, FC, e coli, oils and grease
	Monthly
	Inflow monitoring for comparison & information Sewerage System

Licence Requirements
	$5,000

	Lismore
	26 sites total
	1 Freshwater: Temp, DP, pH, Sal, TN, TP and FC

15 Estuarine: turbidity, TSS, temp, DO, pH, Cond, Sal, TN and TP
	Freshwater sections are

monitored monthly for a period of one year on a four year cycle

Estuarine sections are monitored monthly
	SoE reports


	$15,000

	Nambucca
	14 sites total
	Turb, TSS, Temp, DO, pH, Cond, TN, NOx, NO2, TP, BOD, Chloride, Chl-a, FC, Enterococci [note not all samples taken at all sites]
	Monthly
	Assess impact of Sewerage Effluent Discharge and report to DECC on licence conditions
	$24,000

	Port Macquarie Hastings


	75 sites total
	23 drinking water quality samples for Temp, DO, pH, Cond, TN, TP and FC

6 sites (Dunbogan and Bonny Hills STPs) for Temp, DO, pH, Cond, TP, NOx, NH4, TP, PO4 and FC

2 sites Lake Cathie Opening Strategy for turbidity, temp, DO, pH, conductivity, salinity, FC and water level

6 sites Duchess Creek for TN, NOx, NH4, TP, PO4 and FC

6 oyster sites for FC

19 sites (Port McQ and Wauchope STPs) for turbidity, temp, DO, pH, conductivity, salinity, TN, NOx, NH4, TP, PO4 and FC

12 wet weather sites (Port McQ STP and Wrights Creek) for FC
	Drinking water sampling: quarterly

Dunbogan and Bonny Hills STPs: fortnightly

Lake Cathie Opening Strategy: monthly

Duchess Creek: weekly

Oyster sites: fortnightly

Port McQ and Wauchope STPs: fortnightly

Wet weather sites: event based
	Council database, SoE reporting, Coast & Estuary Committee, plus DECC reporting against STP licence conditions
	$370,000

	Tenterfield
	2 sites
	TSS, pH, conductivity, TN, NH4, TP, BOD, FC, Oil and grease
	Monthly
	Meet STP licence requirements
	Not available

	Tweed
	67 sites total
	23 estuarine sites for TSS, temp, DO, pH, Sal, Secchi disk, TKN, NO3, NH4, PO4, BOD, FC and enterococci

16 estuarine sites for TSS, Temp, DO, pH, Sal, Secchi, TKN, NO3, NH4, PO4, BOD, TC and enterococci

3 coastal creek sites for turbidity, temperature, DO, pH, salinity, NOx, NO3 and TP

12 coastal creek sites for turbidity, TSS, temperature, DO, pH, salinity, TN, TP, sulfur, chloride, Chl-a, FC, Fe and Al.

14 freshwater sites for turbidity, TSS, temperature, DO, pH, conductivity, blue green algae, algae speciation, FC, Fe and Mn.
	23 estuarine sites monthly

16 estuarine sites monthly

3 coastal creek sites after events > 50mm

12 coastal creek sites 2 monthly plus 3 Events

14 freshwater sites quarterly
	Monitoring used for reporting to DECC as part of licensing for STPs, check on raw water quality for potable water supply, some reporting to community through SoE.
	$600,000

	Walcha
	1
	TSS, pH, TN, Org N, TKN, NOx, NO3, NO2, NH4, TP, PO4, BOD, Chl-a and FC
	Monthly
	Meet STP licence requirements
	$2,000


Suggested Northern Rivers Monitoring Program
A regional waterways monitoring program for the Northern Rivers should deliver information that:
· Provides natural / social resource managers (in local and state government), commercial fishermen, oyster farmers and the general community with a good indication of the health of their local waterways and an ability to begin to identify sources of pollution and other issues;

· Provides a spatially based assessment of ecosystem health between different river systems in the NRCMA. This will assist the CMA in apportioning funding to best meet regional priorities;

· Meets statutory local government reporting requirements for discharges to waterways e.g., for sewage treatment plants and for other regulated activities;

· Enables local government, state agencies and the CMA to meet their SoE reporting and other reporting requirements; and

· Provides a temporally based assessment that will assist in addressing/meeting the NSW Statewide Targets for Natural Resource Management, which are the basis for the Resource Condition Targets in the Northern Rivers Catchment Action Plan.
The Study suggests a monitoring program similar to that conducted within the estuarine portions of south east Queensland would be appropriate for the Northern Rivers area. An indicative sampling regime for such as program would be:

· Estuarine sampling – 12 monthly sampling runs per year;

· ICOLLS/coastal lakes – 12 monthly sampling runs per year; and

· Freshwater – 8 samples per year, with sampling stratified according to river flow with three low flow, three medium flow and two high flow (i.e. event samples) per year.

Provision of information from each system within the coastal zone (i.e. ICOLL, coastal lake and estuary) is highly desirable. The number of samples within ICOLLS and coastal lakes has initially been based loosely on the catchment size, typically larger catchments result in larger water systems. For estuaries, the number of sample sites has been based on the approximate length of tidal waterway present within each estuary. Those systems with greater lengths of tidal waterways would require a greater number of samples.

Provision of freshwater system data is desirable, but there is not the need for the same level of data as is currently collected in south east Queensland. One sample point has been allowed within each freshwater subcatchment developed as part of the NSW Stressed Rivers Assessment. The size and number of these subcatchments (~150 freshwater subcatchments) was considered to provide an appropriate number of sites for the CMA region. The advantage of using the Stressed Rivers Assessment subcatchments was that they are relatively well known to all levels of government. The actual siting of samples sites within the subcatchment is subject to more detailed analysis; however, it is likely that a review of stream orders within the subcatchment would quickly identify the major from the minor streams. The focus of the program would be to monitor the major streams, as this will provide information for all the contributing smaller waterways and associated catchments. Sample sites may also be chosen to coordinate with gauging station sites where these exist within the subcatchment.
The EHMP would aim to measure against a number of indicators of ecosystem health. Typically these indicators would be grouped as ‘physical’, ‘chemical’ or ‘biological’ indicators. Current monitoring within the NRCMA region tends to focus mainly on physical and chemical parameters.
There are literally hundreds of indicators available from which to choose, with each providing a slightly different measure of system health. Indicators recommended for the EHMP have been chosen to address the range of existing issues that are present within local systems. Some additional indicators have been included where their collection can be integrated as part of other data collection, at little additional cost. For example, most water quality probes can measure several different physical/chemical parameters; the additional time in monitoring the full range of parameters available is minor in comparison to the travel time taken to get to each sample site. The selection of indicators is also a function of the time and cost available to collect them as well as the skill level required to actually obtain the result. There are indicators available, which can provide a high level of information about a particular aspect of the ecosystem, but may be too expensive, time consuming and/or difficult for most people to accurately sample. For the most part, these types of indicators have been avoided. A preliminary list of recommended monitoring parameters; based on those used in south east Queensland, but modified based on waterway differences, management needs and likely resource availability; is shown in Table 2. 
Table 2. Preliminary list of recommended monitoring parameters
	Parameter
	Estuarine
	ICOLL/Lake
	Freshwater
	Sampler
	Comments

	Physical

	pH
	(
	(
	(
	Probe
	Profile in ICOLLs/Lakes

	Dissolved Oxygen 
	(
Spot & continuous
	(
24hr continuous
	(
24hr continuous
	Probe
	Profile in ICOLLs/Lakes

	Salinity/Conductivity 
	(
	(
	(
	Probe
	Profile in ICOLLs/Lakes

	Turbidity
	(
	(
	(
	Probe
	Profile in ICOLLs/Lakes

	Temperature
	(
	(
	(
	Probe
	Profile in ICOLLs/Lakes

	Secchi disk depth
	(
	(
	
	Disk
	Not suitable for freshwater

	Benthic Light (Light loggers)
	(
	(
	
	Light Logger
	

	Total Suspended Solids
	?
	?
	?
	Hand collect
	May be suitable in some locations, particularly for calculation of loads and as input to models

	Nutrient

	Total Nitrogen and Phosphorus
	(
	(
	(
	Hand collect
	If required to satisfy existing statutory monitoring requirements, useful load calculations and as inputs to models

	Dissolved Nitrogen and Phosphorus
	(
	(
	(
	Hand collect
	As above

	(15N sewage plume mapping using oyster meat or aquatic plants
	(
(oysters)
	(
(oysters or algae)
	(
(aquatic plants)
	Hand collect
	To detect anthropogenic N loads

	Biological

	Chl a (water column; artificial benthic substrate)
	(
	(
	
	Hand collect
	

	Habitat assessment  (Health and presence of riparian, intertidal and subtidal habitats)
	(
	(
	(
	
	Riparian shading as part of habitat assessment for freshwater systems

	Benthic Light (Seagrass depth range)
	(
	(
	
	Visual inspection
	

	Waterwatch and/or Bugwatch
	(
	(
	(
	Visual inspection
	Wherever these programs can be initiated, probably a focus on freshwater streams


The Study recommends that a separate project office be established and funded to run the Program, with six staff members:

· 1 EHMP Coordinator. The program coordinator’s main responsibility would be management and running of the program including internal management of the office, (e.g. day-to-day staff management). The coordinator would be responsible for marketing of the program to attract further industry involvement, liaising with heads of local government, state government and the CMA and would be responsible for undertaking all internal review of material (e.g. annual technical reports and report card) before documents are released.

· 2 Regional Coordinators (e.g. Tweed to Coffs and Coffs/Hastings). The two coordinators would be responsible for ensuring that data is collected and provided by council staff at the required times. The coordinators will be responsible for training of staff in correct field procedures and ensuring that sufficient resources are available to allow routine sampling to occur. The coordinators would engage the public through Waterwatch/Bugwatch type programs. The coordinators would be responsible for ensuring correct Quality Assurance and Quality Control (QA/QC) procedures are being applied, starting from sample collection to end product.

· 1 Database Manager. The Database Manager would be responsible for data storage and security, as well as for developing fast and efficient means of extracting data for use by councils and others. They would ensure that all data is entered appropriately into a centralised database and would undertake QA/QC checks on the data before it is verified.
· 2 Scientific Support Staff. Two staff to evaluate and interpret data and prepare text, maps, graphs, tables, etc for input to annual reports.
The estimated costs for such a Program are shown in Table 3, based on the following assumptions:
· Costs have been calculated by multiplying the expected number of freshwater, estuarine and ICOLL/lakes sample sites by a laboratory analysis cost estimate. Indicative prices have been obtained from a Queensland analytical laboratory.

· It is most likely that EHMP-trained council technical officers would complete sampling. Additional labour hours have been included for seagrass/habitat mapping, and checking/cleaning of light loggers and 24hr probes as required. Additional labour hours have also been included for compiling and sending data and calibrating equipment as part of each sample run; and

· Additional out of pocket costs in relation to fuel, calibration fluids and courier costs have been allowed.

· It has been assumed that there are no additional costs for the purchase of probes, boats, cars etc as these are expected to already be owned/maintained by the respective councils.

· EHMP Office Contribution Costs have been apportioned based on the respective populations of each LGA.
Table 3. Indicative EHMP costs
	LGA
	Freshwater sites
	Estuarine sites
	ICOLL
sites
	Sampling Labour Costs/yr
	Laboratory Analysis Costs/yr
	EHMP Office Costs/yr
	Total Cost/yr

	Armidale
	11
	 
	 
	$9,300
	$24,840
	$27,303
	$61,443

	Ballina
	1
	8
	1
	$17,692
	$35,303
	$48,776
	$101,771

	Bellingen
	9
	7
	1
	$24,321
	$48,411
	$15,689
	$88,421

	Byron
	7
	10
	 
	$15,810
	$46,140
	$37,895
	$99,845

	Clarence
	13
	37
	4
	$44,515
	$144,806
	$60,957
	$250,278

	Coffs Harbour
	4
	17
	6
	$32,188
	$88,500
	$82,057
	$202,745

	Glenn Innes
	7
	 
	 
	$6,900
	$16,680
	$3,666
	$27,246

	Guyra
	3
	 
	 
	$4,500
	$8,520
	$2,739
	$15,759

	Kempsey
	12
	11
	 
	$21,964
	$57,394
	$34,676
	$114,034

	Kyogle
	13
	 
	 
	$10,500
	$28,920
	$11,875
	$51,295

	Lismore
	3
	8
	 
	$13,193
	$29,663
	$53,319
	$96,175

	Nambucca
	7
	11
	1
	$24,510
	$53,820
	$22,849
	$101,179

	PM Hastings
	10
	18
	5
	$35,584
	$86,134
	$86,013
	$207,731

	Richmond
	3
	21
	 
	$17,873
	$61,643
	$25,702
	$105,218

	Tenterfield
	11
	 
	 
	$9,300
	$24,840
	$5,021
	$39,161

	Tweed
	28
	12
	5
	$41,121
	$107,391
	$98,561
	$247,073

	Uralla
	1
	 
	 
	$3,300
	$6,480
	$1,490
	$11,270

	Walcha
	6
	 
	 
	$6,300
	$14,640
	$2,413
	$23,353

	Total
	149
	160
	23
	$338,871
	$884,125
	$621,001
	$1,843,997


Where to from here?
In the coming year, the Northern Rivers CMA will be engaging with councils, state agencies, industry and community groups to communicate the Study results and ascertain their interest in a regional waterways Ecosystem Health Monitoring Program. The potential benefits of such a Program that will be highlighted include:
· It’s potential to engage communities in environmental health issues;

· It will alleviate the need for councils to obtain receiving water quality data for licensed discharges, such as STPs, etc;

· The program is scalable and flexible and there are opportunities to get the program to address specific needs in specific locations;

· The program can be adapted to address council’s SoE reporting requirements, and can be used to improve its strategic planning function, budget allocations and decision making;

· The program is third-party managed and aims to provide accurate, independent, up-to-date and objective information at a range of information scales (i.e. report cards, technical reports);

· Program presents a regional approach, without significant bias; and

· Can address community perceptions in relation to environmental health issues and this may have significant spin-offs for tourism and aquaculture related ventures.
If initial interest is positive, the CMA will also be examining the need for and scope of a Design and Implementation of Baseline Monitoring (DIBM) study to underpin the EHMP.
To develop a scientifically robust, cost-effective and coordinated monitoring program, the marine and freshwater components of the current SEQ EHMP program were underpinned by a detailed DIBM study. Similar studies should ideally be performed to support a Northern Rivers EHMP, particularly if scientifically robust reporting is a desired outcome. Key elements of a DIBM (applied at a catchment or CMA regional level) include:
· Finalising a list of indicators to form the basis of the DIBM and future monitoring program. While the Study provided a preliminary list, further consultation with local government and state agencies may identify additional indicators for consideration or provide reasons why some of the proposed indicators are not appropriate;

· Prove the suitability of the indicators selected. This will require pilot studies in select areas of the CMA to ensure that the indicators provide the desired information and sensitivity to impacts;

· Quantify spatial and temporal variability in results. This will aid in determining sampling locations, sampling frequencies and reporting regions.

· Determine levels of power or significance for indicators (based on sampling frequencies). This will aid in managing expectation of what the program can deliver and it will also aid in identifying appropriate trigger levels for management responses;

· Obtain results from near pristine sites as reference sites to develop appropriate benchmark data or decide on acceptable levels of “ecosystem health” based on community environmental values;

· Develop systems of data evaluation and reporting, as well as data storage and retrieval; and

· Develop framework model, which may be used by others to develop their own EHMPs.
The DIBM process would probably take at least one year to complete. During this period the following would also be undertaken:
· Clarification of the management needs of stakeholders from the EHMP, as this will influence program design and cost.
· Identification of management concerns that would be likely to trigger a response and the type of management response that would be appropriate.
· Identification of further program linkages (such as to the developing NSW Monitoring, Evaluation and Reporting System for Natural Resource Management) and funding sources.
· Monitor changes in state and local government monitoring requirements, i.e. the SoE reporting role of local government, proposed State of Catchment reporting, etc.
· Undertake trials of a suite of indicators (in a restricted area before trying to cover the entire CMA region) and investigate temporal and spatial variability of indicators.
At the end of this period, the aim is to have the design of a scientifically valid and management-relevant regional EHMP determined and agreed to by potential partners. If successful in this task, the next step will be to develop a comprehensive business plan for the EHMP, as a basis for partner investment.
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