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Abstract

Many large, freshwater floodplain wetlands occur on the north coast of NSW.  These expansive, low lying areas are important community assets for maintaining biodiversity and estuarine health.  The majority of floodplain wetlands are privately owned and used for agriculture.  

During the 1950s and ‘60s the floodplain was extensively drained for flood mitigation.  This government funded drainage has destroyed vast tracts of habitat and transports poor water quality into the estuary after heavy rain.  

Since the 1990’s there has been increasing interest in reducing floodplain drainage.  The challenge natural resource management programs face is how to facilitate the conservation of these community assets on private land.  

Landowners can decide to change their practices for different reasons, each situation is unique and landowners will have their own set of values, goals and aspirations.  Generally landowners will change practices if they believe: there is a problem, the changes will not adversely affect their property, there will be some benefit from changing, the changes are socially acceptable, they can financially afford the infrastructure or they can foresee the consequences of not changing.  Given this, facilitating conservation will not be a ‘one size fits all’ approach, and many different methods and programs are required.  

One approach has been to determine the nutritional value of wet pasture species.  Wet pasture species such as water couch (Paspalum distichum) were commonly found in floodplain wetlands.  After drainage, many of these species disappeared.  

NSW Department of Primary Industries has determined that wet pasture species are more nutritious and have a higher grazing potential than the dry-land species which colonised the wetlands after drainage.  This information now offers an economic incentive and lessens some of the risk and uncertainty associated with reducing drainage.  Ultimately this information could be an important step in securing the long-term conservation of freshwater floodplain wetlands.  
Coastal floodplain wetlands on the North Coast
The North Coast of New South Wales is dominated by a series of large coastal rivers.  Ten coastal rivers are located between Tweed Heads and Taree including the largest coastal river in New South Wales, the Clarence (Roy et al, 2001).  

Associated with these rivers are extensive alluvial floodplains, which developed over many thousands of years.  Large freshwater wetlands have formed in the lowest lying floodplain areas, which are close to or at sea level.  Everlasting Swamp is one of the largest wetlands on the Clarence floodplain.  The swamp is 2,857ha in size and ranges in elevation from 30cm above to just below sea level (Tulau, 1999).  
Many large coastal floodplain wetlands occur on the North Coast.  Their abundance is related to the series of large coastal rivers and floodplains that dominate the region.  

The environmental and agricultural importance of coastal floodplain wetlands
Coastal floodplain wetlands play an important role in determining downstream water quality, particularly after heavy rain or floods.  Artificial drainage of coastal floodplains has increased the occurrence of acid and de-oxygenated water events in adjacent estuaries (White et al, 1997; Sammut et al, 1996).  Fish kills often occur as floodwaters recede and water from coastal floodplain wetlands enters the estuary (Eyre et al, 2006; Slavich 2001).  

Coastal floodplain wetlands can provide habitat for birds and fish.  Many threatened waterbirds such as the jabiru (Ephippiorhynchus asiaticus), jacana (Irediparra gallinacea) and brolga (Grus rubicunda) use coastal floodplain wetlands (Auld, 1998).  They are also nursery areas for commercial and recreational fish species.  

Apart from their environmental significance, coastal floodplain wetlands are important agriculturally and were historic drought refuges for the coastal grazing industry.  Today they are still predominantly grazed and privately owned.  Very little sugar cane is grown in these areas because of the impact of floods and frosts.  

Why floodplains were historically drained
The majority of coastal floodplain wetlands have been historically drained, with the earliest drains constructed over a hundred years ago (White et al, 2006).  Drainage activity peaked on the North Coast after a series of large floods hit the region in the 1950’s and 60’s.  Most of this work was undertaken or funded by local and state governments (Tulau, 2000).  
Drainage was seen as a worthwhile investment with long lasting benefits.  Tulau (2000) notes that the Public Works Department Annual Report of 1906 described the perceived benefits of drainage “On the coastal rivers, there are thousands of acres of swamp lands of the richest character which only need proper drainage to make them very valuable”, and concluded that “the drainage of these lands appears to be one of the surest and most profitable investments on which money can be employed. It will undoubtedly be the means of inducing closer settlement of the coastal districts of the state.”
Floodplain drainage did have a range of positive outcomes and allowed significant investment to occur on the floodplain.  Flood mitigation allowed new settlements to establish, infrastructure such as roads and railways to be developed, agriculture to expand, minimised health risks such as those associated with mosquitoes and provided the community with a degree of security.

By the 1970’s North Coast floodplains were extensively drained and their hydrology completely altered (White et al, 1997).  Floodwaters were removed faster, tidal water was prevented from entering creeks and deep channels drained groundwater.  

The negative impacts of floodplain drainage

This historical, government funded drainage was undertaken with little knowledge of the impact it would have on the environment.  The extensive drainage networks oxidised thousands of hectares of acid sulfate soils (Sammut et al, 1996).  After heavy rain, acid, iron, aluminium and arsenic now enter nearby waterways degrading water quality and impacting aquatic life.  Reoccurring acid sulfate runoff can destroy aquatic environments by smothering vegetation and bottom sediments with flocculates, creating toxic conditions and killing aquatic animals (Sammut et al, 1995).  

Drainage also caused floodplain vegetation to change.  Wetlands that once took months to drain now drained in a matter of days (White et al, 2007).  This caused the dominant vegetation to change from inundation tolerant plants to dry-land species.  

Dry-land species quickly decompose when inundated, creating large reservoirs of de-oxygenated water after floods.  De-oxygenated water caused large fish kills in the Richmond, Clarence and Macleay Rivers after floods in early 2001, the last major flood on the North Coast (Slavich, 2001; Johnston et al, 2003; Eyre et al, 2006).  So severe was the fish kill in the Richmond River that the estuary was closed to all fishing for six months.  

Many also believe that drainage delivered questionable agricultural benefits.  Often only the higher floodplain areas benefited from the faster removal of floodwaters.  Many graziers believe that drainage of floodplain wetlands was too deep causing their drought refuges to disappear.  

Growing awareness of the negative impacts

As environmental awareness increased during the 1980’s and 90’s, the negative impacts of floodplain drainage were realised.  Local communities increasingly saw the need to modify floodplain drainage, particularly in low lying areas.  

An example of this growing awareness was the creation of the Clarence Floodplain Project in 1997.  The Clarence Floodplain Project brought all stakeholders together to discuss the issues surrounding floodplain drainage.  

With the cooperation of all stakeholders the project identified ways drainage could be modified to minimise any impact on the environment.  Initially the project encouraged landowners to open floodgates during non-flood periods to improve water quality.  As the project progressed and landowner confidence grew, drainage systems were modified further.  
By 2000, similar projects had commenced in all major river floodplains on the North Coast.  A major shift has occurred in how the community, including landowners, view floodplain drainage.  The many benefits of floodplain drainage are recognised, as is the need to manage these systems to minimise impacts on the environment.  

Changing the way floodplain drainage is managed

Today many floodplain drainage systems have been modified to improve water quality during non flood periods.  Floodgates are opened to allow tidal flushing, drains have been shallowed and widened and in-drain water control structures have been installed to reduce seepage of acidic groundwater.  

All changes were made acknowledging the benefits of flood mitigation, but identifying the need for change.  These changes have relied on the good will of landowners and their ownership of the issue.  

Despite the achievements to date, the community is still concerned about the management of coastal floodplain wetlands.  Many wetland systems are still extensively drained, discharging poor water quality into the estuary after floods.  The community expects that floodplain wetlands and their values be conserved into the future.

Changing the management of coastal floodplain wetlands presents a challenge.  Coastal floodplain wetlands are an important public, community asset for maintaining biodiversity and estuarine health.  However there are very few floodplain wetlands that aren’t privately owned and used for agriculture.  

What changes needs to occur?

To date, changes have generally occurred at a small scale and have not significantly reduced productivity or changed farm management practices.  The challenge remains to change the management of coastal floodplain wetlands, at a scale that can produce large-scale improvements.  This will require the large drainage systems that extend back in to the lowest lying areas of the floodplain to be re-designed, so that pre-drainage hydrology and vegetation are replicated.  

Reducing drainage at this scale will impact upon grazing practices, significantly altering pasture selection, grazing regimes and even change enterprises from breeding to opportunistic grazing with dry stock.  

Sociology of change

The process of change involves many different variables.  Whether or not someone decides to change a behaviour or action can depend on their: personal values, beliefs, goals, aspirations, experience and financial situation (Vanclay, 2004).  Change can also depend on the community’s attitude to the topic.  

This concept has been explored in agricultural extension literature (Vanclay,2004; Pannell et al, 2006; Woodhead, 2004).  A number of general principles have been identified as to why landowners will change management practices.  Generally landowners will change practices if they:

· believe there is a problem, 

· believe the changes will not adversely affect their property,
· can incrementally adopt changes evaluating the results as they progress,

· know there will be some benefit from changing, 
· feel confident about the change,

· have the knowledge and skill to undertake the change, 

· feel the changes are socially acceptable, 
· can financially afford the infrastructure, or

· can foresee the consequences of not changing.  

If the process of change is complicated and variable, with each individual’s decision to change dependant on many different motivations, it would seem reasonable to suggest that a ‘one-size fits all’ approach to facilitating conservation will not work.  Some landowners may change based on knowledge of the negative impacts their practices create; while others may need a financial incentive or may be put off by the risk and uncertainty involved.  

Coastal floodplain wetlands have unrealised grazing potential 

The grazing potential of floodplain wetlands has changed dramatically over time.  Before they were extensively drained, floodplain wetlands supported a range of native wet pasture species (Pressey and Middleton, 1982).  Drainage changed the hydrology of the wetlands and the wet pasture species disappeared or became very seasonal.  

Dry-land pasture species such as common couch (Cynodon dactylon) and carpet grass (Axonopus fissifolius) colonised the wetlands.  For many years landowners tried to run wetlands as they would their higher country and encouraged the growth of dry-land species.  Until very recently the majority of graziers were unconvinced of the advantages of reducing drainage and returning to a wet pasture system.  
Quantifying the grazing potential of coastal floodplain wetlands
NSW Department of Primary Industries commenced investigating the nutritional quality of wet pasture species in 2003.  Investigations focussed on a grazing property, at Clybucca on the Macleay River floodplain, where a large acid sulfate scald was being remediated (Rose and Henderson, 2003).  The scald was located on a drained coastal floodplain wetland and was remediated by reducing drainage so that surface water ponded across the area.  

A thick matt of vegetation grew in the shallow ponded water, which helped to remediate the scald.  The vegetation was a mix of native wet pasture species: water couch (Paspalum distichum), soft rush (Eleocharis sp) and mudgrass (Pseudoraphis sp).  The vegetation grew rapidly in the shallow fresh water, quickly colonising the area.  Observations suggested the plants had a high grazing potential and samples were collected over a two year period to quantify their nutritional quality.  
Initially water couch was compared to common couch.  The growth rate of water couch either exceeded or equalled that of common couch in every measurement period, peaking at 150kg/ha/day (Rose and Rose, 2005).  The growth rates of common couch never exceeded 80kg/ha/day (Rose and Rose, 2005).  
The leaf and stem of water couch was generally high in digestibility, crude protein and metabolisable energy (Rose and Rose, 2005).  In contrast, common couch was of lower quality, digestibility, crude protein and metabolisable energy in every measurement period (Rose and Rose, 2005).  
So encouraging were the results that the investigation was continued.  In 2006-2007 the grazing potential of water couch and soft rush was investigated, once again at Clybucca on the Macleay River floodplain and at a new site near Glenugie on the Clarence River floodplain.  Again the wet pasture species recorded a higher growth rate and had a higher nutritional value than the dry-land species sampled. 
The results confirm that wet pasture species can be more nutritious and have a higher growth rate than dry-land species.  Therefore reducing the drainage of coastal floodplain wetlands may substantially increase their grazing potential.  This information may prove to be a very effective incentive for graziers to reduce drainage of coastal floodplain wetlands.  
Information on wet pasture species provides an incentive to change

Information on the nutritional quality of wet pasture species has been very influential in changing graziers opinions about drainage.  Landowners that were once opposed to reducing drainage, can now see the benefit in doing so.  
The results of the Department of Primary Industries trials have been extended through the Floodplain Grazing Project.  The Floodplain Grazing Project is an extension program, specifically designed for landowners grazing low lying floodplain areas.  The program assisted landowners to identify priority issues for their properties and a range of potential management options.  

Field days, farm walks and workshops were held to discuss the benefits of establishing wet pasture systems on low lying floodplain areas.  Reducing drainage and establishing wet pasture systems could offer economic advantages.  Strategically used, coastal floodplain wetlands could provide vital nutritious feed for cattle.  
Landowner surveys indicated that information on the nutritional quality of wet pasture species has reduced the risk and uncertainty involved with reducing drainage, as well as, providing an economic incentive to do so.  All participating landowners could see the benefit in returning low lying areas to a wetter regime.  
Together with a number of demonstration sites the published data is providing written and physical evidence of the benefit.  As a result graziers are increasingly interested in reducing drainage.  Demonstration sites have now been established on the Hastings, Macleay, Clarence and Richmond River floodplains.  Reducing drainage is now becoming socially acceptable amongst rural floodplain communities.  

Significant environment benefits can be achieved by reducing drainage of coastal floodplain wetlands.  Returning coastal floodplain wetlands to a wetter regime will improve downstream water quality and reinstate habitat for birds and fish.  Reducing drainage will conserve wetlands, reinstating their natural values and public benefits.  Managing coastal floodplain wetlands in this manner may also result in significant private benefits, making them assets in an un-drained state.  Ultimately this will be an important step in securing the long-term conservation of freshwater floodplain wetlands.  
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