Water Quality and Water Yield Issues

Speaker : Kim Eastman, Dorset Waterwatch

Kim Eastman has been a resident of Scottsdale for 24 years. She and her husband Peter have raised their three boys on their property on the Great Forester River. The devastating pyrethrum spill into that river and the wave of community concern sparked by that event brought her into awareness of local water issues.  As a founding member and spokeperson for Dorset Waterwatch she remains committed to that group and it's goals of heightening community  understanding in regards to our waterways. She has recently been involved in the campaign to bring about changes in the forest practices system through highlighting the importance of better upper catchment management at Diddleum Plains.
In more than five years of operation as a community group Dorset Waterwatch has fielded many questions and expressions of concerns from the local community over land management practices which may have an adverse impact on watercourses throughout the municipality. The following areas of concern relate to current  forestry practices and their effect on our waterways in the clearfelling of native forest for plantation establishment.

LACK OF ADEQUATE RIPARIAN RESERVES – The Forest Practices Code has designated set buffer zones of 20 mts for class 3 waterways, 30 mts for class 2 waterways and 40 mts for class 1 waterways. These classes relate to catchment size and the associated buffer zones ostensibly offer protection of the water values by the provision of shade and filtration of site runoff. Class 4 streams, those with a catchment area of 50 hectares or less, are found throughout the river systems from our upper catchments, where streams rise in the form of springs and water can bubble out of the ground through natural rock conduits, to lower catchments where they may appear as soaks or small wetlands. These class 4 streams are not afforded the same buffer zone protection under the code as the other stream classes, instead having only a partial machinery exclusion zone of 10 mts, allowing harvesting of trees up to the banks of these streams. Under the new FPC released in January of this year, excavator type feller bunchers may enter into these “machinery exclusion zones” to within 5 mts. of a Class 4 stream as long as certain slope and soil conditions are met. 

The practice of harvesting so close to waterways, often combined with the burning of any remaining riparian vegetation, greatly affects these small, low flow streams. The removal of this covering vegetation introduces sunlight which allows water temperature to increase with a resultant decrease in dissolved oxygen which can affect aquatic life, in particular, our more vulnerable species, including Astacopsis gouldi, the Tasmanian Giant Freshwater Lobster which relies on cool temperature water with high oxygen content. 

At designated crossings set out on the timber harvesting plan or at the discretion of the site manager, logging equipment has been permitted to drive and drag logs through these waterways. This practice denudes the riparian landscape, introduces chemical contamination into the water from fuel and oil wash and drastically increases turbidity and siltation. 

The CSIRO Division of Forestry (CNR 1995) recommends a minimum 30 mt buffer zone for all permanent streams (regardless of class), where run off occurs after timber harvesting. 

The Victorian Code of Practice for Timber Production affords minimum 20 mt buffer strips on streams such as these with up to 40 mt buffers as slope increases. They allow absolutely no removal of vegetation and machinery is excluded except for road construction of stream crossing.

TURBIDITY FROM ROAD BUILDING, HARVESTING AND LAND MANAGEMENT PRACTICES - Stormwater runoff from inadequately constructed roads often represents a real threat to waterways, causing increased turbidity and sedimentation of our rivers. Turbidity lowers water clarity, increases risk of bacterial contamination and can have deleterious effect on fish and macroinvertebrate populations.  

To minimise the risks, harvesting machinery should be kept out of clearly defined buffer zones of at least 30mts and at no stage of the operation should machinery be allowed to enter waterways. Contour mounding of coupes and conscientious barring of snig tracks at the end of each day will limit the amount of soil-laden water discharged off a site during a storm event.

Vastly expanded areas of Northeast Tasmania are proposed for plantation establishment in coming years. A lack of dispersion in coupe harvesting due to sheer numbers, particularly in steep sloped, high rainfall areas may lead to extreme runoff and flooding, as was witnessed in Springfield in 1992 following clearfelling of both steep sides of the valley in consecutive years.

AERIAL SPRAYING – Due to proposed expansion of plantations in North-East Tasmania we are seeing the establishment of a well entrenched monoculture across our upper catchments in locations where the majority of our water courses originate, as well as in our lower catchment areas among farms and residential properties. These plantations represent enormous sums of investment capital, often from the hands of overseas investors. What happens if the unforeseeable eventuates in the future and these large expanses of trees are hit by some disease or pest, which requires widespread aerial spraying to minimise crop damage? Are we, as a community, prepared to enter into debate with multi-nationals over the protection of their investment vs. protection of our water resources and environment? 

GROUND BASED APPLICATION OF HERBICIDES AND FERTILISER – 

The contamination of groundwater supplies from herbicides, pesticides and fertiliser is a recognised reality around the world. Our own upper catchments, which replenish our aquifers due to their high annual rainfall, are now being targeted for widespread plantation establishment. It appears there is very little, if any, site specific research to prove that these large tracts of land committed to monoculture, and the accompanying chemical usage, pose no risk of contamination of our groundwater supplies, if such contamination has not already taken place. 

Local conditions including soil type and permeability, topography and subterranean water movements may contra-indicate the use of herbicides and fertilisers, particularly where these conditions make containment of such chemicals to site very difficult. A recent privately commissioned impact assessment (Ingles, 2000) of the likely effect on water supplies from forest harvesting and plantation establishment on land adjacent to an organic farm at Diddleum Plains states that “Use of chemicals and/or fertilisers on land to your (upper) east will undoubtedly lead to contamination of your land by these additives, both because of the high soil water transfer rates (3.3 kms per year of rain permeability) and by your usage of Brid river water.”

The lack of containment of herbicides to site can be problematic not only for the environment but for humans as well. In the North-West community of Lorinna in 1993 a tractor based application of Atrazine by Forestry Tasmania contaminated domestic water supplies to almost 5 times the World Health Organisation standards for potable water, notwithstanding the implementation of a buffer zone of over 150 mts. Residents suffered extreme anxiety and claim long term medical conditions have arisen over this incident, with water supplies testing positive for Atrazine contamination for up to three and a half years.

In 1995 residents of the Northeast town of Derby had detectable levels of Atrazine in the town tap water following application of the herbicide in a forest operation conducted by Forestry Tasmania. 

In November 2000 the herbicide Velpar was detected in a tributary of the Brid River near Scottdale three months after the herbicide was applied upstream to a section of clearfelled state forest.

 WATER YIELD FROM PLANTATIONS VS. NATIVE FORESTS-

A great deal of data has been generated over the years through studies on impacts of native vegetation clearing followed by the establishment of plantations. 

When an area of native forest is clear felled the immediate impact is an increase in water yield from the site. The trees and other vegetation are no longer drawing water, their leaf litter is no longer breaking down and forming a bed of humus to slow, absorb and filter runoff  with the resulting increase of water yield through surface flows.

 When replanted with a single age crop of trees the uptake of water dramatically increases after about 5 years and eventually reaches a much higher sustained uptake level than a mature mixed age forest, thus decreasing the water table and reducing water yield to surface flows. Water yield from an Ash-type Eucalypt forest is at a maximum for old growth forest (150 years plus) and at a minimum for forests of 20 to 50 years of age. The current industry practice is to manage eucalypt plantations on a rotation of 20 years or less. This means water yields will be maintained close to the minimum with occasional spikes of increased water yield and the associated increased soil disturbance and turbidity problems each time the plantation is harvested and replanted.

This reduction in yield can be quite substantial and Victorian studies clearly show total reductions of up to 50% in yield can be expected, with most impact being felt on summer flows. In certain cases these flows may cease altogether during summer, the period of highest demand for our water.

The negative impacts of plantation forestry on water resources are well documented. With the proposed trebling of Tasmania’s plantation estate, as laid out in the 1997 Commonwealth, state and industry agreement known as Plantations 2020 Vision, and the guarantee to the timber industry of resource security under the RFA, the community has the right to ask – just who is guaranteeing water resource security to the Tasmanian people? 

COMMUNITY BASED AUDITING 
EMPOWERING THE COMMUNITY TO TAKE CHARGE - pathways to a just and sustainable society 

By 

Philip J Tattersall 

Soil Tech Research 

Philip Tattersall is an industrial chemist by training. He has had experience in the paper, metal and electroplting industries working on technical missions around the world and more recently in India during 1997 to 2000. He runs an environmental/agricultural consultancy, Soil Tech Research, which has been involved in a number of community right-to-know issues over the past 12 years, the most notable being the Exeter tip issue, Lutana heavy metal issue and the development of Community Based Sampling. More recently he has spear-headed the implemenation of his latest project, Community Based Auditing and the founding of the journal Upper Catchment Issues Tasmania. In his capacity as General Secretary and quality systems co-ordinator with the Tasmanian Organic-Dynamic Producers, he has taken the organization through to accreditation under the Commonwealth Organic Export Progam, meeting the 3rd party audit requirements as set down by AQIS and importing Countries. 

He holds qualifications in applied and analytical chemistry, and holds a graduate diploma in sustainable agriculture from Sydney University. He has qualified as an ISO 14001 internal auditor and is Chartered Chemist with the Royal Australian Chemical Institute. His principle research interests are in the technical and social aspects of agricultural sustainability and in particular the role local knowledge plays in shaping community perceptions. 

He has published over 30 papers and articles and has recently published two books. He is married to Roxanne and has a daughter Emma. 
The emergence of the critical community 
It can no longer be argued that our futures are in the hands of the so called experts. We are learning very quickly that the use of traditional approaches to solving social and environmental problems is leading to serious and far reaching dilemmas. 

Mad cow disease, groundwater pollution, nuclear reactor failures, salinization of agricultural land and destruction of indigenous cultures, to mention a few, have all been largely brought about through the application of the Western magic of postpositivism. The postpositivist worldview demands an objective and concrete, impersonal reality that is measurable and "real". The worldview tends to judge those views and opinions based upon local or experiencial knowledge as lacking validity and credibility, seeing them as even unscientific. Thus every day common sense is always seen as just a very rough approximation of the real truth that only a select few can know. In similar fashion new or alternative paradigms or worldviews are usually not taken seriously. The resistance shown toward organic agriculture is just one example. My thesis contends that this inflexibility on the part of the postpositivists has been in large part a contributor to the crises now facing us. 

The postpositivist worldview holds that the gatekeepers of the knowledge of science must have special status and be seated in large and complex institutions, effectively out of reach (most of the time) of ordinary folk. As a change agent out in the community I hear time and time again how ordinary folk are just bamboozled by it all, unable to simply be heard or taken seriously. Fortunately, the winds of change are a blowin'. 

As we enter the postmodern moment one can sense a growing disquiet out there in the community as people begin, more and more, to question whether the "experts" have in fact got it right : community has begun to question its faith. The community is, I think, beginning to move from the question, "who's in charge" to a position of, "we must take responsibility". Even in our tiny State we often hear of the victories of "People Power". Indeed it's the same wherever you go around the world, folks are waking up and wanting to take an active lead in the shaping of their futures. 

The tools for change 

In my practice and research I am continually faced with facilitating community involvement and empowerment. For over twelve years now I have worked on this project, working with communities of interest across a range of issues from aerial overspray, pollution from heavy industry to water and forestry issues. The thing that struck me in nearly all cases (and there have been over sixteen to date) is the immense wealth of knowledge, experience and creativity that resides out there in the community. As a professional (coming from a sciences background) I see continuing confirmation that a just and sustainable future is possible only through processes that encourage full participation and empowerment. Indeed I assert that resonating within this postmodern moment is the new science, a science that deals successfully with complex, messy site specific issues where numbers and values meet, some would call it soft system, whereas I prefer to just call it socially relevant science. Harding (1998) sums it up well when he argues that knowledge is a result of an ongoing interaction between those holding "local knowledge' and those holding the so-called expert knowledge. One wonders what we would have learnt from our indigenous culture if we would have, "asked before we dug". The rest is history. 

So what have I used to facilitate participation? Well, it's called action research. I use it as just a guide, or kind of road map to help the participants navigate their way through the issue from problem identification to data gathering, analysis and interpretation to ultimate decisions about "where to from here" . With the Diddleum Plains forest coupe issue we used the following process, (quoted from Gschwendtner, Eastman, Tattersall and Mills, 2001) : 

Outcomes from the Action Research Process
Phase 1: The main task was to identify key environmental aspects and their significant impacts, including how possible impacts would be manifest. The method used was based upon a similar approach used in ISO 14000 auditing (SGS, 2000)
Rationale for Identifying Environmental Aspects and Significant Impacts
1. Environmental aspects Key environmental aspects identified included:
· High rainfall in the proposed coupe area; 

· Fragile soils in the coupe area;
· The coupe is an important element of river recharge; 

· Certified organic farm in close proximity to the proposed operation and takes it water from streams fed from the proposed coupe area;
2. Identification of potential negative environmental impacts Potential negative impacts were classified on the basis of ‘within catchment element’ and ‘external to the catchment element’. ‘Within catchment element’ is defined here as in the immediate area around, and including the coupe (i.e. the 180ha site) and ‘external to the catchment element’ includes areas remote from the coupe that may suffer negative impacts as a result of logging and plantation activities occurring within the coupe (including future impacts). The classifications were as follows :
Impacts within catchment element
· Extinction of flora and fauna; 

· Water Quality :Movement of Chemicals and soil into water; 

· Water Quantity :Interference with water yield from site; 

· Mass landslip and possible slumping; 

· Soil Erosion in the form tunnel and sheet erosion.
Impacts external to catchment element
· Negative impact on water quality for down stream users; 

· Negative impact on water quantity for down stream users (short high peak flows leading to flooding and riverbank erosion and possibility of reduced flow in dryer months, with some minor streams drying up); 

· Log truck damage to municipal roads and bridges.
The significant impacts identified above formed the key hypotheses that required exploration during the next phase of the enquiry. 
Phase 2: Gathered data from FT (See Appendix 1 for report), conducted site visits, interpretation and reflection sessions with members of research team, entered process of cycle of questions to FT, LCC, Dorset Council. Generated a specific list of impacts. Initial consultants reports re potential risks (based on probable impacts) were generated. (See Appendix 2 for reports from Dr Owen Ingles). Dr Ingles confirmed that water quality would be an issue and at the same time raised concerns over the erodibility of the soils in the area as well as water yield.
Phase 3 : Commissioned other experts to look at various aspects of the impact of the proposal. From this we generated further questions for FT,LCC and Dorset C. Pat O’Shaugnessy visited the site over a number of hours and essentially confirmed, on an independent basis, the findings of Dr Ingles. All information was then pulled together in final report after on-site visit. (See Appendix 3 for reports from Pat O’Shaughnessy and Dr Brian Finlayson).
Conclusions
The significant potential impacts identified by the expert consultants included, impacts on water quality/quantity, possible movement of chemicals onto the certified organic farm, and soil erosion. The research team is still engaged in an assessment of potential damage to Community infrastructure (roads, bridges and costs to clean up drinking water). 
In his report, Pat O’Shaughnessy raised concerns about water yield and expressed reservations as to the suitability of the coupe for tree plantation. Dr Finlayson expressed a number of concerns related to water yield, quality and dismissed each of the three FT options put to Mrs Gschwendtner in their letter (see appendix 4).
This left the research team with the growing concern that FT may not had adequately addressed the risks relating to their proposed operation on the coupe. It was clear that three independent experts agreed on many of the environmental impacts identified by the research team. At all times FT were kept informed of key findings. Despite this FT did not appear able to come to grips with the situation in which they found themselves, i.e. that the proposed coupe may not be suitable as a logging site.
Key Findings and Recommendations
1. The expert reports and field studies by the research team indicated that FT has, to date, failed to conduct a complete risk assessment; 

2. FT did not appear to be able to factor in community concerns, particularly in respect of the special nature of industry sector concerns and broader issues relating to community water use issues; 
3. One emergent finding, although not discussed, was the way in which local government appeared to be frustrated, despite their best efforts to participate in the direction and management of their upper catchment systems; 

4. If the issues at the centre of the present case study are typical of what is happening in the rest of the state then the case study team recommends the establishment of community based audit teams to audit forestry practices against the Forest Practices Code and ISO 14000; 

5. We would argue that the present impasse is resolvable. Rather than look upon the current stalemate between FT and local Community as unresolvable, our team proposes that the proposed logging area be set aside and managed by the community under a ProSilva (see appendix 5) model. For its part the Tasmanian Organic-Dynamic Producers would be interested in certifying the area under its new Ecological Certification Classification. Also, with the changes in policy regarding the use of the residue from forestry operations as a source of energy ProSilva has become, more than ever, a viable option for low impact forest management.
The core of the enquiry was the participatory risk assessment process. A number of experts were called upon to cross check the findings and recommendations of the community audit team. The community compared the information contained within Forest Practices Code and Forest Practices Plan for the coupe with what they found in the coupe. From this they identified inconsistencies that were further explored ( in effect the question to Forestry Tasmania was, "Do you do what you say you do?"). 

Conclusions 

As more community members become trained in the tools of Community Based Auditing we can expect to a growing number of confident, empowered and skilled community groups building new and exciting futures. 
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Community Issues Associated With Large Scale Plantation Expansion

by Jay Wilson, 

Brid-Forester Catchment Coordinator

In recent times Government policy, taxation incentives and market forces have resulted in profound changes in the focus of plantation development   These changes are a consequence of a 1997 Commonwealth, State and timber industry agreement called the Plantations 2020 Vision.  This agreement  committed government and industry to trebling the national plantation estate from 1.1 million hectares to 3.3 million hectares by the year 2020.  Central to the success of the vision was developing a “positive plantation culture” in order to convince communities and local government  that plantations are just another agricultural crop.  Arguably, community consultation and debate on this issue should have started at that time.

That was the plan, so what is actually happening?  The following statistics  were obtained from the National Forest Inventory and from Forestry Tasmania.

Since 1995 there has been an exponential growth in plantation development nationally.  In 1999 Tasmania accounted for approximately 20% of that growth.  Plantation expansion in Tasmania mirrors national growth, with 18 900 hectares planted in 1999 and 23 800 hectares expected to be planted in 2000.

In 1999 existing plantations in Tasmania totalled 177 000 hectares, with the vast majority of plantation development in the  private sector by a factor of over 3:1.  102 000 hectares was planted in hardwoods and 75 000 hectares in softwoods.  In contrast, of the 18 841 hectares planted in 1999, 87% was in hardwood.  

Getting closer to home, in 1999 the  Bass District State Forest contained 17 300 hectares of plantation comprised of 14 300 hectares of softwood and 3000 hectares of hardwood.  Forestry Tasmania intends to increase the total figure to 40 000 hectares by 2010, which will on average involve planting a further 2300 hectares per year.  Accurate statistics for private plantation establishment in Bass are unavailable.  Given the state public to private planting ratio of 1:3, and conservatively assuming  a 1:1 planting ratio for Bass District; we may expect  a planting rate of  5000 hectares per year over the next ten years. To get this figure in perspective, forecast growth in one year will require the conversion of fifty square kilometres of agricultural land or State Forest to plantation.  Over a ten year period five hundred square kilometres of land would be required.  Note: Frenchpine and Auspine have indicated that they within five years that they will need 66 000 hectares of pine plantation to meet production targets.  They prefer  plantations to be as close to their Scottsdale mills as possible.

Land Capability Issues:  What kind of land is being sought for conversion to plantation?
Land criteria for site selection listed in prospectuses includes:
· High uniform annual rainfall of at least 800-900mm.  

· Deep, fertile, well-drained soils.

· Altitude of less than 600 metres.

· Land slope limitations of between 14% and 35%, depending on the company.

· Free of flood, erosion and landslip. 

· Limited frost exposure.

· Sheltered aspect. 

These land capability requirements are clearly for the highest land capability land that can be acquired at an acceptable price.  The availability of these soils is limited.  As an example, of the 228 785 hectares of land subject to the Pipers Report only 3805 hectares (1.7%) of land is category 3 or better.  

It should be noted that in addition to agricultural land, large areas of native forest will also be converted to plantation.  In ten years Forestry Tasmania intends to increase the plantation estate to 40 000 hectares, comprising 20% of total Bass District State Forest area and exceeding the amount of forest under reservation (39 100 ha).  Against a statewide target of reserving 68% of oldgrowth forest only 13% of Bass oldgrowth forests remain and of those less than 6% are within the Protection zone.  The Tasmanian Vegetation Strategy has not yet completed mapping at -risk non forest vegetation in the Flinders and Ben Lomond Bioregions.   

Land Tenure Issues 
While some landholders establish plantations themselves or enter into lease arrangements the majority of plantation development on agricultural land now involves the purchase of family farms by corporate interests.  There are numerous social and economic implications as a consequence of this change of tenure including:

· Removal of existing infrastructure and homes.

· Lower valuations for remaining small holdings.

· Difficulty in selling small holdings for an acceptable rate of return.

· Net loss of inhabitants.

· The loss of  neighbours and friends and the change in landscape can have a isolating effect on the remaining community.

Costs and Benefits
What are the outcomes of this rapid expansion?  The payoffs listed in the Plantations 2020 Vision include:

Economic benefits (which in the case of locally processed softwoods can be substantial).  Employment growth is predicted to be two full time equivalent (FTE) jobs per 1000 hectares of plantation and one FTE harvesting and cartage job per 7000 m3 of wood.  Assuming a 5000 hectare per year expansion at the mean annual growth increment (MAI) of 25m3 per hectare on a 12 year rotation, this would result in approximately 200 jobs, primarily for cartage.   The down side of the equation would be an extra 40 000 truckloads of  timber on local roads per year based on an average load of 35 tonnes.  This issue of heavy vehicles on local roads has been identified in the RFA process and the Dorset Sustainable Strategy process as being of primary concern to our community. This traffic increase by ever larger trucks presents a range of other social and economic issues which include deteriorating road condition, increased road maintenance costs, an increasing incidence of accidents involving log trucks, noise in urban areas and traffic delay.  A comprehensive economic/social/environmental cost–benefit  analysis is needed to determine if the level of cost shifting to local communities is justified, and to determine the viability partial shift to rail transport.

· Landcare benefits such as wind protection, increased land and amenity value, and erosion control.  While these benefits are characteristic of small scale plantation development on farms they are less applicable to large scale plantation development.  Many residents are of the view that amenity value from plantations is a net negative rather than a positive.  Significant sediment transport and erosion during and after logging operations are environmental costs.

· Carbon storage benefits.  Plantations are undeniably one of the most effective carbon sinks. Under the Kyoto Protocol the Federal Government is committed to reducing Greenhouse gases to 8% of 1990 levels.  This target is going to be very difficult to achieve. The Federal Government is counting on using plantations to “avoid loss of GDP due to a carbon tax”. Many plantation schemes promote carbon credits as a way to encourage investment in plantations.  In its report titled Greenhouse, Carbon Trading and Land Management, the Land and Water Resources Research and Development Corporation advised that pursuing carbon credits was potentially risky, that returns would be relatively small, and that carbon farming was “unlikely to contribute to sustainable land management”.  

· Reducing salinity by lowering the water table.  The reduction of stream flows as a consequence of lowered water tables from plantation establishment is  locally a net cost rather than a benefit. Given that plantations are established in saline areas for their capacity to lower water tables, the real question that needs to be answered  before proceeding further down the Plantations 2020 path is ‘How much water will be used by plantations that is currently available for other uses?’  Because water from local rivers is already arguably overallocated, further reducing stream flows will impose a cost upon the whole community, and potentially the environment.  

Conclusion

The implementation of the Plantations 2020 Vision has profound implications for the many rural communities that will be affected by it.  While plantations have an important role to play in the economic future of the region, our community has both a right and a responsibility to ensure that the benefits from plantation development are adequate, equitable and sustainable.   While the clamour for plantation expansion proceeds apace there are many questions that remain unanswered. Among them are:

· How large an impact will large scale plantation development have on water yield? 

· Given the fact that large tracts of agricultural land are being converted to plantation forestry and associated infrastructure removed, what are the implications for local government valuation and rate revenue?  Because Forestry Tasmania is now largely a commercial enterprise, should it not be paying rates to local government. (It is noted that Forestry Tasmania is currently paying rates on land acquired after 1995)

· Will public investment in water storage projects such as the Winnaleah Irrigation Scheme be fully utilised if plantations continue to replace conventional crops in the area?

· Will plantation expansion accelerate the trend toward the intensive cropping of fragile, salinity prone soils and create demand for duplication of public irrigation infrastructure?

· Is plantation development appropriate on prime agricultural soils?

· Will plantation expansion limit the benefits of diversification in the rural sector?

· Does the plantation expansion, particularly in the hardwood sector,  have firm economic underpinnings or is it driven by short term gains by speculative investors in a volatile world commodity market.

· Can the community accommodate the potential pace and scale of change?

· Are the benefits to rural communites proportional to the costs?
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