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INTERNATIONAL TRENDS AND CHALLENGES WORKSHOP
 19 March 2007 - University Of Pretoria Water Institute, University of Pretoria

1. OPENING OF CONFERENCE
Prof TE Cloete, Director: Water Institute:

University of Pretoria, SA
Prof Cloete welcomed all at the conference, and extended a special welcome to high profile guests, a lot of whom came from all over the world, and emphasised the honour of hosting the conference in SA.  He pointed out that speakers will be introduced prior to their presentations.
Prof Cloete acknowledged all the sponsors who contributed to ensure the success of the conference.  The Chairperson then used the opportunity to introduce Mr Pieter van Niekerk who delivered the welcome address.
2. SESSION 1
Session Chairperson:  Prof TE Cloete,

Director: Water Institute: University of Pretoria, SA
2.1 Welcome Address
P van Niekerk, Chief Director: Integrated Water

Resources Planning:  Department of Water Affairs & Forestry (DWAF), SA
Mr van Niekerk extended a word of appreciation for the invitation to address the meeting on behalf of DWAF, especially in light of the start of the Water Week.  He stressed that the title of the conference, “International Trends and Challenges”, made one contemplate trends experienced in SA, as well as its future impact on water management.
SA is experiencing a lot of positive change, such as increased economic growth with regard to services, manufacturing and construction, as well as power requirements escalating to the extent that the country’s generating capacity required expansion as a matter of urgency.
An increasing number of the population was continuously relocating to the cities, whilst the actual population growth was declining, leading to gradual reduction of population in rural areas.  This all was happening in an environment of ever-increased focus on trade, export orientation, lowering of trade barriers, and globalisation of manufacturing of the trends which influenced domestic, social and economic changes.

Its expected impact on water resources management includes increasingly higher levels of assurance for supplies whilst greater strain was put upon water resources to protect society from future droughts.  Some of the aspects contributing to such added stress were:

· Greater urban densification;
· Proportionately less garden watering;

· Irrigation increasingly moving from a lower, to a higher value;

· Export-oriented crop production; and

· Higher premiums on reliable power production.
A 120km-long pipeline, with a diameter of 1.9, was installed, at a cost of R2.4 billion, running from the Vaal Dam to power stations at Sasol on the Eastern Highveld.  The objective of this project was to increase the security of supply to those industries by linking them to a wider system of water supply.

An increased living standard will be accompanied by a greater awareness and insistence on good environmental management of the water endowment, accompanied by a rising expectation for supply of high quality drinking water, along with clean and healthy rivers and water bodies.  This will cause the spotlight to fall more and more on the management and operation of treatment works, and the enforcement of laws to protect the aquatic environment.

SA’s variable climate requires imaginative water resources management.  To supply the Gauteng Region which produces 45% of SA’s gross domestic product, and is home to 20% of its population, requires water collection from different climatic regions, some as far as the Tugela River to the Lesotho Highlands.
A vast system of dams, pumping stations, tunnels, pipelines, and waterworks, collectively ensure secure supplies for this region.  The extent of climatic variability can be illustrated by the period between 1976 and 1986, when the inflow into the Vaal Dam averaged only 50% of the long-term expectation.  This posed added complexity, which need to be addressed.
Water resources management focused increasingly on the efficiency of use and influence on the demand for water, prompting managers to consider long-term sustainability of the resource, at the same time taking into account both social, and environmental services required from water resources.  In rural areas, groundwater management should be improved drastically to ensure long-term viability of this resource and supply in the basic needs of that sector of society.
The question is how well we are equipped for the future.  The National Water Act and the Water Services Act are some of the tools and policies already in place, however, implementation of the said tools proved to be the greatest difficulty.  The single most limiting factor is the scarcity of adequately skilled people to implement the said policies.
Mr van Niekerk concluded by stating that it is with gratitude that DWAF noted the educational thrust of the University of Pretoria (UP) in this regard.  He expressed confidence that the UP Water Institute will address water issues of importance, and train future managers.  This event is considered to be an important step in that direction, and the numbers and high level attendance encouraging.
2.2 The Current Water Challenges in the World from a Management, Societal & Political Perspective
G Payen, President:  International Committee of ASTEE:

Scientific & Technical Association for Water & Environment:

Association of French Water Professionals, France
Key points:
· Water shortage & managing resource, access, pollution & disasters challenges;

· Growing global awareness & tension around resources;
· Tapping into more resources & storing water for dry seasons;

· Optimising demand, aquifer overdraft, allocation & limited resources;
· Managing water pollution, & safe drinking water & basic sanitation provision;
· Progressive mobilisation;
· 2008:  International year of sanitation;

· Managing water disasters & main political challenges.
Mr Payen commenced by stating that fresh water is one of the world’s most important challenges.  This valuable resource is used without considering water problems, constraints and related issues.

Water scarcity due to caused by droughts is one of the main challenges, along with women carrying buckets filled with water over long distances in rural areas.  Climate change was the most recent one added, placing the emphasis on quantity, however, Mr Payen expressed the opinion that viability, posed a greater problem than quantity.  There were many other challenges in addition to the ones mentioned, but unfortunately the media portrayed water challenges to be mostly due to nature disasters and phenomena.
Mr Payen stressed that the four major areas challenging the water sector are changes in water resources, access to water, water pollution, and water-related disasters.  The importance of each of those challenges is dependent on people’s areas of living.  Only a minority of those could be ascribed to nature, whilst most fresh water related issues occurred as a result of human behaviour linked to the organisation of society, and serving them was a collective challenge, whilst managing fresh water, which proved to be a major political issue.  Water was not the problem, but the management thereof.

Water challenges were becoming more and more acute, with the concept of water stress ever-increasing.  As water became more prominent on the political agenda over the past decade, it developed into a regular point of discussion at meetings between different countries.  Unfortunately governments did not address water problems adequately during discussions and decisions, with only some common goals decided upon, such as a National Water Plan to manage water resources.
With regard to access to water, all countries unanimously decided at the General Assembly of the UN in 2000, that everybody should have access to adequate drinking water by 2015.  This was part of the Millennium Development Goals (MDGs).  In SA, another goal set in 2002 was access to basic sanitation.  However, despite the urgency thereof, governments have not decided on any goal regarding pollution of water or management of water disasters.
There were many causes for growing water stresses in most countries, excluding desert and semi-desert areas.  Rainwater always existed, even though erratic, and people learnt to store and keep it for dry seasons, however, climate change caused increased viability, resulting in additional needs to store water.
Most water resources tension resulted from human activities because of the utilisation of more and more water for personal uses or activities, e.g. farmers needing more water for irrigation in order to produce more food, dramatic increase in population numbers, and economic development, amongst others.  This could be addressed by tapping into fresh water resources through aquifers, retaining waste water, desalinating seawater, and building additional reservoirs.  Nevertheless, this will not be sufficient at all.
More and more water resources were tapped into in order to optimise demand, especially pertaining to agriculture.  Farmers used up to 70% of available fresh water to produce food, which was a necessity.  Then there was also the matter of using water to produce bio-fuel.
An increasing problem for governments was to decide on the allocation of water between users, which might even enforce limiting consumption of certain producers.
Managing water resources required an integrated point of view in order to optimise additional resources and the allocation thereof.  Only some of the National Plans agreed upon in 2005 were developed to date.
Access to both water and sanitation, and safe drinking water posed a further challenge on top of the water stress problem, because there was no linkage to public water systems for people living in areas remote to such systems.  Water limitation was not the issue, but how to make water accessible to all parts of the population.
Whilst some of the population received water from public water systems, others have to find their own water.  Furthermore, the cost related to litter was far higher for non-urban dwellers and people usually not benefiting from the system, making it one of the biggest scandals of the century.

Access to safe drinking water was becoming both a rural and an urban challenge due to the 100% demographic growth.  Only some countries such as SA, which allocated enormous budgets towards drinking water, were succeeding to date in terms of the MDGs.  Many others were beyond schedule, which would require a 20% increase in a number of projects in order to achieve the set target on a global level.
The target for access to basic sanitation was 2015, which would require a 70% increase in projects.  Over a period of 14 years, the number of people not having had any access to basic sanitation only increased, which was unfortunately applicable to most countries in the world, including SA.  An ever faster growing population, outgrowing the increase of basic services, enhanced the dilemma.
Achieving MDGs regarding access to drinking water and sanitation required a broad mobilisation strategy of all stakeholders, globally.  Approximately three billion people had no access to taps, whether at home, or even nearby, with more than half of the people in developing countries having to carry water daily.  Because this took both time and energy, it prevents many people form attending school, or being able to work.

Without a strong political move, access to water will remain an issue for a very, very long time.  Regrettably most of the funds were spent towards additional resources, or climate change, without benefiting the people who are not connected to public water systems in any way.  The only way to address this was for Governments to earmark specific budgets for access to water and sanitation, whilst at the same time carefully recording the number of people who gained access, and the outstanding number of people still needing access to such basic services.
Water pollution posed a world-wide challenge, not only in developing countries, where the serious matter of untreated waste water made the situation worse.  Without pollutants removed from waste water, it drains directly into rivers and the sea, having a negative impact on nature, further impacting on human life and health.  It is most unfortunate that this is not considered to be a matter of priority when Governments meet to discuss global goals.  The UN declared 2008 as an international year of sanitation, which Mr Payen expressed the hope, would prompt Governments to remove pollution from water.
Water-related disasters, such as floods were accepted by population less and less, whilst occurring more often due to climate change, becoming a growing problem.  The only hope was that a possible goal in terms of anticipation of water-related disasters would be sought.
The International Water Association (IWA) in France, as well as other forums such as the Mexico World Water Forum, viewed the above matters pertaining to managing water resources, access to water and sanitation, removing pollution, and water-related disasters serious as issues.  An increased mobilisation of all relevant stakeholders could find ways to address these problems.
2.3 Water Management for Major Urban Centres 
Prof AK Biswas, President:

Third World Centre for Water Management, Mexico
Key points:
· Water management for major urban centres;

· Collection, & correctness of data – unknown trends in the water sector;

· The world of water in 20 years’ time, & the crisis of managing it;

· Treatment of waste water – lack of investment;
· 4th World Water Council Forum;

· IWRM and IRBM – dialogue;
· Objective of water resources development & management;

· Carrying of water & requirements of the elderly;
· New ventures & examples of success stories;

· The world’s future in terms of water.

Prof Biswas’ presentation was about water management for major urban centres, and related trends and challenges faced in the water sector.  He cautioned that global figures presented pertaining to water supply, sanitation, and any related matter, was not confirmed to be 100% correct.  Furthermore, the way data was collected and the how to interpret it, was unclear to everybody.

A good example of this was that some of the UN organisations requested figures from the different countries, and combined all the given information without verifying the authenticity thereof.  Much difficulty was experienced to trace the given data, especially from Asia, Africa and Latin America.
Similarly, the World Health Organisation (WHO) recently released statistics of the number of people dying of malaria.  According to those statistics, 40% of the world’s malaria casualties occurred in Jamal, and only 126 people died from malaria in Kenya – however, reality is that more than 146 people died annually in one small district in Kenya.  This was but one example of the figures given, proving that incorrect statistics are also one of the many problems faced by the water sector.
Unfortunately, trends in the water sector were unknown, primarily because of the assumption that the world’s water development will be going incumbent.  Experience from the past showed that implemental changes should take place.

Fact of the matter is that in twenty years’ time, the world of water would change more than what it did in the past two thousand years.  The main drivers for such change will come from outside the water sector, which would not have any control over those changes.
The world was not facing a water risk because there was enough water.  It was rather facing a crisis in managing water.  This was also applicable in the Middle-East where there was great water scarcity.  Any future water crisis would emanate from other causes such as water quality, with the treatment of point sources.
Currently less than 10% of all waste water was treated in Latin America, with a very similar situation occurred in Africa.  However, according to UN figures, almost 35% to 40% of waste water was treated in Latin America.
Lack of investment poses a further problem, taking into consideration that the amount of money needed to increase the treatment of less than 10% of waste water to 60% or 70% was unknown, as was the potential source of such funding.

Prof Biswas, as one of the two founders of World Water Council, was of the opinion that the setting up of the said Council, was an error on his part.  The reason for this statement was that:

· The real cost of the 4th World Water Council Forum amounted to 200 million US dollars;

· No person benefited form from that, either from an improved water supply, or sanitation perspective;

· There was no increased knowledge base;

· No future water problems anticipated for 2010 and beyond, were discussed.

The above served as proof that a lot of money was spent on unnecessary things, while at the same time, people claimed that there was no money to look after the water and sanitation needs of people.
Two aspects to take into consideration were Integrated Water Resources Management (IWRM) and Integrated River Basin Management (IRBM).  There was not a single country in the world that had 30% IWRM, even though this concept was already around for quite a number of years.  IRBM was unknown, and because not one single river can be handled technically, conceptually, politically or socially, let alone cross-boundary river coverage which causes both inter-provincial and inter-statal quarrels and disagreements, it could not be implemented.

The reason IRBM worked in France was a question of scale, as well as because river-basin authorities was in a position to impose taxation.  At the end of 2006, the authority of taxation was reversed.  The question was how, and if IRBM would still work there in five years’ time.  Prof Biswas reiterated that all the international organisations he visited, indicated that IWRM was not working however, organisations like the Global Water Partnership, which promoted IWRM, claimed the contrary. The speaker pointed out that:

“…science does not progress by consensus – if it did, we would still be in the dark ages.  We have to argue, whilst bearing in mind that areas, even in the same countries, differ.  What works in Africa, would not work in China, and what would work in one part of China, would not work in another.”
For this reason he requested dialogue between the different entities to discuss IWRM and related aspects.
The objective of water resources development and management was to improve the lifestyle of people and to meet their needs.  There were many ways to reach the said objective, of which IWRM and IRBM could be individual solutions.  Prof Biswas cautioned that solutions should not be used in search of problems.

Often in the water profession, gender issues and women carrying water are discussed, which was true for some of the developing countries.  However, in some parts of Asia, very few women and children collect water.  Instead, men with motor cycles and trucks collected water, not only for their own families, but also for neighbouring families.  In other parts such as India, the burden was shared with 50% male and 50% female fulfilling the same task.
Another issue not considered by any of the water professionals in the world, was the water requirements of elderly people, of which the number was increasing world wide.  By 2020, China will have more elderly people (65 and older), than the entire population of the US at present.  The water requirements of this group were unknown because nobody was giving any attention to it at present.
Unfortunately there were no new ventures to problems coming forth from academia in the Western world.  It was unknown if previous solutions were applied successfully, and furthermore, none of those countries had the best water supply and waste water treatment in the world.  The best was found in Singapore, where the water supply was six times better than in England.

In Nepean 75% was non-revenue water in 1993.  This was reduced to 8% in 2005.  They were insolvent in 1993, yet there was a complete turn-around in water supply and sanitation.  There were many other similar cases in the world, such as Columbia which had one of the most successful water quality management systems in Latin America.  In spite of such success stories within its own ranks, the developing world was looking to the Western world for solutions, however, it should be borne in mind that climate, economics, social-political systems, and management systems were all different.

Prof Biswas suggested that, if the developing world wanted to make progress in future, they should be prepared to learn from one another.  The example of public participation as well as public education information systems in Singapore should be carefully studied and duplicated to learn from their success story.
He expressed cautious optimism concerning the world’s future in terms of water.  Solutions were available, thus the problems could be solved if a broader mindset and political will is applied.
2.4 Water for Food and the Environment: Future Challenges
Dr R Kfir, CEO:

Water Research Commission, SA
Key points:
· Global trends, increased urbanisation & globalisation;

· Unprecedented change in structure, function of ecosystems & climate change;

· Ecosystem services & poverty reduction;

· Millennium Ecosystem Assessment & Millennium Development Goals;
· Freshwater requirements in developing countries;

· Human factors;

· Three types of water scarcity:  Link between poverty, hunger & water scarcity;

· “New” challenges, energy & bio-fuels;

· The role of knowledge for governance;

· Technology – analysis of tools, frameworks & capacity building;

· Health:  A crosscutting issue.

Dr Kfir informed the meeting that her presentation would be on food, the environment, and intensified competition for water, affecting the sustainability of the environment and negatively impacting on the rural poor.

During the 20th century, food production doubled, with up to 70% of land still used for agriculture.  The cost of food products decreased in most global countries, including most of the developing world, whilst food consumption increased by 30% per capita in most developing countries, except for Africa.  Diets are changing to more protein, including in the developing parts of the world, with Africa still being an anomaly in that regard.  This added to intensified competition for water, threatening the sustainability of the environment and the livelihood of the poor.  At the same time approximately 30% of the world’s population still do not have access to food which would ensure a healthy, productive life.
The challenge faced was to have sufficient water to feed the world, simultaneously not neglecting the poor.  There was a major difference in national or global water and food security, as opposed to in-house needs for food security.  At the same time, the water sector should cater for the long-term sustainability of natural resources.  Global trends according to the Millennium Ecosystem Assessment (MEA) conducted in 2005, showed that the world’s ecosystem was mainly affected due to human activities during the 20th century, resulting in a tremendous increase in demand for food, water, timber, fibre and fuel.
Long-term sustainability of the ecosystem and its services could be damaged if increased utilisation of was not managed properly.  Achieving the MDGs could be slowed down severely through the ongoing degradation of the ecosystem and its services.  Agricultural practices through abstraction of water, as well as pollution issues affected the ecosystem, whilst increased use of fertilisers resulted in the loss of diversity, often affecting between 10% and 30% of mammal, bird and amphibian species, some to the point of extinction, thus causing an irreversible loss.
More land was converted to cropland during the period 1950 and 1980, in comparison to the 150 years between 1700 and 1850.  This caused acceleration of agricultural production, with cultivated systems covering 25% of the earth’s terrestrial surfaces in 2000.  Ecosystem services and poverty reduction showed that poverty was more eminent in most situations where people were living in dry land conditions, with the greatest number of under-nourished people found in countries with semi-arid to arid conditions due to a lack of adequate food.  A critical concern was that dry land systems covered 41% of land surface, with more than 2 billion inhabitants, 90% of which were in developing countries.

According to the MEA, 5% to 25% of global fresh water use, and 15% to 35% of irrigation withdrawals exceeded long-term accessibility supplies, resulting in unsustainability.  Fresh water requirements of developing countries could be met by obtaining new water, and requiring new ways of finding it.
Natural phenomena include aspects such as climate change, disaster, and people living in arid and semi-arid areas.  In addition to this, there were human factors adding obstacles to the acceleration rate of progress towards MDGs.  Human factors were related to the governance of available resources through legislature and institutional frameworks.  Over-exploitation and pollution of resources should be addressed as a matter of urgency.  Inadequate technical training and institutional capability, along with the low priority given to water and sanitation in terms of securing financial resources further contributed to the situation, with conflict and political instability having an even more negative impact.  The said situations all affected the availability and the quality of the resource.
There were three types of water scarcities, namely physical, infrastructure and institutional, which all contributed to the availability of a sustainable resource, as well as water and sanitation services.  Natural issues and disasters require human understanding and mitigation and include geographical distribution of surface and ground water, climate and rainfall.
Infrastructure was supposed to address fundamental economic scarcity, leading to inefficiency in access to water.  Poor governance and absence of people’s rights, contributed to marginalised communities not having any say in the allocation of water, thus often being deprived of access to water sources, all forming part of institutional water scarcity.

“New” challenges include energy as a source of bio-fuel, climate change, urbanisation and globalisation.  Energy, and in particularly bio-fuel, was a serious issue which needed to be taken into account, also including aspects such as traditional sources of energy and fuel, irrigation for food production, water storage and distribution.  Energy could be sourced from water and waste treatment and at the same time reduce environmental pollution.

Bio-fuel could be of utmost importance in relation to agriculture, especially in the rural subsistence sector where there is a trend of urbanisation.  In this regard, a NGO recently raised the following question in a publication:

“Food for cars or food for people?”

It was important to take note of the implication of growing maize for production of bio-fuel, which had a tremendous long-term effect on surfaces, severely affecting water requirements, having more consequences to the eco-system.
A strategy was needed to counter the implication of climate change, because of its affect on water availability impact on land use.  It required adaptive and mitigating policies to encourage dry-land crops instead of crops requiring a lot of water, which could benefit the rural poor, also taking into account that global warming affected overall environmental and human health.
Trends of diversifying income sources in rural Africa for livelihood was severely affected due to increased urbanisation, with land- and water rights also becoming more eminent.  Intensified competition for water, pollution, as well as human and environmental health was also affected by urbanisation.  At the same time there was a potential for poverty reduction due to improved trade because of an increasing need for fresh produce, resulting in increased agriculture.
Globalisation consisted of virtual water, trans-boundary basins, water trade, technology, eco-tourism, and global conventions, which are all key to the future sustainability of the resource.  Decision-makers need to have an informed basis to base their decisions on in order to ensure effective governance through policies.  Knowledge was also a very important source for communities to develop competence and skills, and to contribute to capacity building.  Knowledge as a source of improved, appropriate technologies and practices could be implemented to reclaim water from sewage and waste for irrigation use.  To ensure that knowledge was developed and used effectively in terms of governance, constant situation monitoring and analysis was needed.
Governance should be related to the MDGs’ focus on the poor and halving the number of hungry people.  The development of agricultural policies could be aligned with production policies along with its overall basin and aquifer management objectives, and pro-poor policies.  This would concentrate on agriculture and water, and all related policies, whilst requiring close interaction between the different government departments.  To achieve this, there need to be a common goal in order to understand the overall water management process, as well as equitable access to water and basic services.  Key to all of this is education, health and finance.

Incentives should be offered to the rural poor in order to encourage ecosystem conservation as a potential source of income.  For this to take affect, it was important to understand aspects such as institutional reform of irrigation, water quality, and pollution caused by agricultural chemicals.
Measuring water productivity for non-crops and water quality parameters is an imperative part of technology monitoring, which could ensure the development of farming practices that will control negative impact on human and environmental health.  Such practices would include small scale farming activities such as cultivation, irrigation and other farming practices.  Water storage through rainfall harvesting and related practices could prevent disaster at times of drought, and in relation to that, traditional practices could be built upon, encouraging indigenous knowledge.  Technology and guidelines could be used to improve operation and maintenance and alternatives sought to fresh water irrigation, including utilisation of saline water and effluents consisting of domestic waste water, mine, and industrial water.

Tools and analysis frameworks could be used to measure societal and environmental benefits, assessing systematic increase of irrigation, and whether a value system could be created to compare between production and sustainable ecological services feasibility.
Risk assessment tools would be of further benefit as this could be used to assess human and environmental health, as well as vulnerability of the bio- and eco systems.  Such tools could be established to mitigate vulnerability, which could also help to understand the links between water and poverty when taking into account clean potable water, sanitation, and related aspects to understand its influence, e.g. people getting ill due to poor water quality.
It is important to assess whether agriculture could be managed as a sub-system of the wider ecosystem, and if this could be tied into a multi-purpose management approach.  Capacity building could include policies and technologies to mobilise subsistence farmers to become commercial small-scale farmers, as a solution for food security and wealth creation, ecotourism, and capacity building through technology acquisition.
Cross-cutting issue around health could be managed by understanding the links between agriculture, water and ecosystems, as well as human health.  This could contribute to nutrition, waste water practices, agricultural pollution through agrochemicals, agro-pollution and the eco-system, poor food and water quality, health issues of the active workforce, as well as agricultural practices, environmental matters and health, e.g. malaria, cholera, and other health related matters.
Prof Cloete stressed that Dr Kfir’s presentation emphasised the challenges related to water for providing food security, and reminded of the acronym for WEALTH, which is:
Water, Energy, Agriculture, Land, Technology and Health

3. SESSION 2
SESSION CHAIRPERSON:  Tom Mollenkopf,

CEO Designate:  Australian Water Association, Australia
3.1 A Century of Safe Water Provision to the Economic Hub of Africa:  Gauteng. “Past, Present & Future Challenges”
H Kasan, General Manager:

Scientific Services, Rand Water, SA
Key points:
· Every 12 seconds…
· The past & the present;

· Legislation;
· Water management areas & structures;
· Customer profile;

· Future challenges:  Catchments, purification, distribution, customer & consumer;

· Challenges:  National, continental & global;

· UN Water Operators’ Partnership

Mr Kasan pointed out that his presentation would concentrate on the 103-year history of water utility and expectation in terms of challenges faced by Rand Water over the next 20 to 50 years.  Every 12 seconds, 1 child , aged 5 years and younger, dies somewhere in the world due to water-borne disease, most of which occur primarily Africa and South East Asia.
The world’s water resources consist of 71% salt water (oceans), and only 0.02% fresh water, emphasising the scarce thereof and the need to manage it.  During the gold rush period of 1850 to 1903 on the Witwatersrand, the population was reliant on the Jukskei River, Natalspruit, Doornfontein fountains and Betrams wetlands for water.  The first indication of water shortage was in 1887, with water quality stated as a priority as early as 1888, concern cyanide pollution expressed in 1889, and a Commission of Enquiry set up in 1895.  During the next 20 years, Rand Water Ordinance No 32 of 1903 was passed.  Section 17 of that ordinance had a very serious commitment towards water quality, proving that water quality was important since the start of the organisation.
Micro contamination resulted in the Zwartkopjes borehole system being shut down and sterilisation recommended in 1908, and the Vaal River Scheme completed in 1923, which was the start of effective water quality monitoring.  Because Rand Water did not have its own laboratories at that stage, it used the SA Medical Institute of Medical Research laboratories to conduct research, and government laboratories for chemical analysis.  In 1932, the organisation started to report results to its customers.

There are two major water treatment plants namely the Zuikerbosch and Vereniging plants.  The Water Act was passed by DWAF in 1956, after which the search for water-augmentation schemes commenced.  The first was the Tugela – Vaal Scheme in 1974, followed by the Lesotho Highlands scheme in 1986. In 1971, the Water Research Act was passed, in 1980 the Vaal Dam Canal built, and in 1984 the DWAF Act of 1956 updated to include phosphate standard, which is a clear indication of the country’s commitment towards overcoming eutrophication.  Political changes since 1990 required a revision of all legislation.  Currently the various augmentation schemes were Mohale Dam, Sterkfontein Dam, Katse Dam and the Vaal Dam, with the last mentioned being a primary point of water abstraction.
The Water Services Act, which is aimed at water service providers such as Water Utilities and Water Service Authorities, governs the supply of water, the actions of Water Boards and water quality.  There is a regulation in terms of compulsory national standards relating to water quality.
Between 2001 and 2003, it was compulsory to implement monitoring programmes, specify sample points, frequency of assessment and variables that would be assessed.  The South African National Standards (SANS) 241 of 2005, or the DWAF Water Quality Guidelines could be used for this purpose.  Results are to be compared to specified standards, and both the Department of Health and DWAF should be informed if standards are exceeded.
Class 0 is ideal water comparable to international standards, Class 1 is safe for life-long consumption, and Class 2 for a predefined period of time pending the water quality variability.  Rand Water has its own internal production standard, which is aimed at Class 0 with a compliance level of 95%, supply standards with 95% frequency for Class 1, and 97% frequency for Class 2.  These standards are adhered to in supplying customers, through service level agreements.

In addition the National Water Act was developed, and looked at by various countries across the world in terms of the extent of innovation that was applied to this specific Act.  Its fundamental guiding principles include sustainability and equity in protection, use, development, conservation, management and control of resources; sharing water resources with other countries; social and economic development through water use; as well as establishing suitable institutions in order to achieve the purpose of the Act.
Activities listed in the act are:

· Equity and redressing results of past racial and gender discrimination;

· Secured future supply;
· Water availability and efficient use of water and socio-economic development;

· Quality issues and meeting of international standards and obligations;
· Dam safety and the management of droughts and floods.

The Upper-Vaal area is the water management area significant to Rand Water, and is a fully participative structure which will evolve towards a Catchment Management Agencies (CMA) as required by the Act.  Because of the participative nature of the structure and its representation by every segment of society, the process will take some time to implement in order to preserve the catchment and its water resource.
At the moment Rand Water is a bulk supplier of an average of ±3,500Ml/d; with a turnover of ±R3.3 billion (±US$ 500 million); assets, which consist of 3,000km underground pipelines, mostly 600mm, and up to 3.5m diameter, worth 5.2 billion (US$ 820 million); with a staff component of 12 million people; and supplying ±12 million consumers.
The entity’s Board of Governance is appointed by the Minister of Water Affairs and Forestry, and represented by major clients such as mines and municipalities.  Mr Kasan stressed that the entity is viable, it never received any government subsidy, its last financial year’s profit was R600 million, and its income is primarily sourced from the sales of water.  Rand Water’s customers are mainly the City of Johannesburg, Ekhurhuleni, and the City of Tswane Metropolitan Municipalities, Emfuleni Local Municipality, all other Municipalities, mines, retail and industry, with mines, retail and industry consisting of a very small component.

Future challenges include catchment, purification, distribution, consumer and consumer related matters, as well as national, continental and global challenges.  DWAF, is the only shareholder and owner, and catchments require the management of Rand Water’s relationship with that government department, as well as with the CMA’s upon enrolment.

Increased pollution levels pose one of the greatest threats to a water supply organisation, thus requiring serious mitigation.  A lot of water was available underground from mines that were closed down, and this could be used as alternate source.  Over the last 10 to 15 years, various initiatives were put in place, investigating the potential of pumping such water out to ground level and treating it with innovative technologies, with the possibility to convert it to drinking water, or applying it for other uses.

Increased eutrophication and algal growth are enhanced by very hot summer temperatures, which are furthermore affected by climate change.  Because it affects drinking water, there is a serious need to treat the aforesaid, also causing the availability and supply of raw water to be an ongoing challenge.  Rand Water’s infrastructure planning is based on a 20 to 50 year plan, requiring awareness of aspects such as urbanisation.
Purification requires ongoing training of staff to establish the urgently needed skills, which cannot be over-emphasised as it is becoming a global phenomenon.  In addition, a well-structured maintenance programme of all infrastructure as part of strategic asset management, optimisation of chemical dosing and managing energy efficiency, is needed.

Current systems should be re-evaluated and compared to the latest world-wide technologies to keep up to date with development in order to improve quality monitoring as part of purification.  Such monitoring could then be conducted through on-line instruments and full automation of process control.  Protozoa and organic contaminants should also be managed continually as part of water monitoring control.
When distributing water, the supplier would need to be able to tell what is happening in their network at any given time, which would in turn ensure on-line measurement of key water quality and supply variables throughout the distribution system.  High quality drinking water, in compliance with directives included in the said agreements, forms part of Rand Water’s supply service level agreements with customers.

Some Local Councils and, or, Municipalities are blending the water received from Rand Water, with their own treated water.  The question is who is responsible for this lack of water quality, and how could it be curbed.  Regular customer tracking surveys are done to ensure their continual satisfaction with water quality.
Customer wants easy access to water quality information, good customer relations, tariffs below inflation which requires the balancing of productivity, efficiency, cost effectiveness and water demand management on the side of the service provider, including the reduction of leakage in pipelines thus enforce water conservation, which ultimately ensures reduction in water pricing.  Consumers need a regulator, such as DWAF, to regulate the water sector, in consumers’ best interest, as well as implementation of water safety plans, as per the WHO’s guidelines.  On the other hand, consumers need water-wise education so that they could play an active role in the process.

In terms of relative cost of water on a global scale, a survey conducted by the IWA, showed that SA appeared 5th from the bottom of the scale.  National challenges include business risk management as a response to disaster management, and climate change as a key issue in all developing countries.  Institutional reform strategies rolled out by DWAF will determine the number of Water Boards that will ultimately be established in SA, and the possible need for rationalisation in that regard.  Employment, equity and commercial equity, as well as creating employment are key to the SA economic status.  Lastly, national challenges also have to reflect on the provision of water services in NEPAD and the African region in general.

Continental challenges in terms of water provision targets for sub-Saharan Africa will be achieved by 2040 if it continues at the current rate, whereas the global target is 2015, with the sanitation target only achieved by 2076.  Some of the peculiar continental challenges faced include outdated infrastructure, poverty and the ability to pay, IWRM which could either be used individually, or in addition to other methodologies to secure resources, as well as human resources and competency.

The aim of the Water Operators Partnership (WOPs) as established by the UN, seek to change the current rate and pace towards achievement of MDGs.  An Africa WOPs will be set up shortly.

In conclusion, Mr Kasan pointed out global challenges in terms of MDGs:

· To meet the global water target by 2015, the rate should be increased so that 30,000 more people per day could have access to water during the period 2005 and 2015, requiring an increased rate of 33%;
· To meet the sanitation target, there should be an increase of 450 people per day during the same period, which could only be done by doubling the current rate of service delivery.

3.2 Bio- and Nano Technology in the Water Sector
D Garman, Executive Director:

Environmental Biotechnology CRC Pty Ltd, Australia

Key points:
· Converging technologies, water industry & micro-organisms;
· Sector activities & clean pipes:
· Biofilm costs for the water industry, problems, development & dispersal,
· Developmental cell death-mediated biofilm control,
· Differentiation & death in micro-colonies;
· Sludges – WWTP sludges/biomass, its properties & bio-solids digestion:
· Granulation – Existing knowledge & advances;
· Pathogens – Design, critical steps & rapid detection:
· Quantum dots:  Properties & nuclear acid hybridisation;
· Innovative engineering – Carbon nano-tubes & nano-fluidics,

Mr Garman stressed that his presentation would be addressing radical change needed for new technologies to make an impact on the traditional water sector.  A whole range of converging technologies are contributing to this factor, such as physics, nano-technology, chemistry, mathematics and computing, and lastly, biology.
Traditional views of technologies, and linear thinking was challenged through combining all the above areas.  New insights produce new technologies, which in turn could lower operating and capital costs; however, incorporating new technologies into water supplies could pose a challenge in itself.

Four universities are assisting in terms of biotechnology.  The University of Queensland focuses on sensors and detectors, advanced control systems, complex microbial cultures, engineering, bio-products, as well as bio N&P removal.  Focus areas at the University of New South Wales are cell signalling, biofilm management, and bio-remediation or transformation.  Solid and liquid wastes, pathogen detection and control, bio-selection of processes, non-aquatic systems, and bio-N removal are studied at the Murdoch University, whilst Macquarie University concentrates on pathogens, extremophiles, gene shuffling or synthesis, advanced monitoring, enzyme production and nano-technology.

Even though there are many problems related to biofilm, industry’s understanding thereof is very limited.  It is mostly treated with chlorine and through the cleaning of pipes.  Biofilms cause some inefficiency such as in the case of one hydro-electricity commission group loosing up to 10% of their energy annually due to manganese-based biofilm formation.  This can be detected by a 150mm rise in water levels due to increased friction in pipes.

Cleaning of pipes cost industry millions of dollars per annum in the US alone.  Chemical costs for water and waste water treatment run into billions of dollars worldwide, even though success is not always guaranteed.  Replacement cost of corroded infrastructure in Australia amounts to ±AUD$1 billion, which is only 2.5% of the world’s infrastructure.  Other biofilm costs include cooling towers, air conditioning, industry, as well as the flushing and cleaning of membrane systems.
AWWA Research Foundation indicated that, on average 30% to 50% of clogging is due to biofilm formation.  Biofilm initially start off as free-swimming organisms undergoing irreversible attachments and proliferations, form mushroom-type shapes, then die and disperse.
The question is whether biofilm mechanisms are active or passive phenomena, can it be induced, and can it be exploited.  There are some bacterial advantages such as “seeding dispersal”, and colonisation of new habitats, and generation of mutated population.  It is key for the water industry to understand and manage better water processes and operations.

Developmental cell death-mediated biofilm control was investigated, and a hypothesis reached that reactive oxygen and nitrogen species accumulate in biofilms trigger cell death and cause dispersal responses.  Because the bacteria do not have access to appropriate anti-oxidants, there is a good chance of addressing the matter. This could be demonstrated by removing the ability of some mutated organisms, causing it to die quickly and when added again, these organisms are able to process these virtues.
The NO-donor Sodium Nitroprusside (SNP) causes a transition from biofilm to planktonic growth in P.aeruginosa.  At low concentrations, planktonic growth is stimulated, whereas  decreased planktonic growth and increased biofilm are experienced in higher concentrations.  By using the low-levels of NO, the sensitivity of biofilms could be increased.  The reverse of biofilm formation through sub-lethal concentrations could result in the easy removal of the remaining cells by anti-microbial.  It is believed that this type of process will reduce chemical consumption costs by a factor of 10.
Issues with Waste Water Treatment Plant (WWTP) sludges or biomass could be operational, treatment or disposal related.  It was slow or difficult to settle due to variable microbial composition.  It is difficult to dewater, thus requiring high speed centrifuges to reach figures of 20% to 30% solids without any chemicals.  Major capital costs in digesters, and the slow processes involved, make the disposal process difficult, often requiring re-treatment.  Processes and procedures are not always most effective, due to pathogens being problematic.
Properties of sludges are, amongst others, complex biofilms, its composition depends on ambient conditions, and BNPR sludges are harder to dewater and handle.  Digestion time is relatively long, digester liquid goes back to WWTP or requires new treatment processes, and residual biosolids shipped for composition.  Problems experienced with biosolid digestion are Exocellular Polymeric Substances (EPS), materials are difficult to digest, dispersion of materials requires agitation or ultrasound, slow methane production, long retention time in digesters, and instability of digesters.
Granulation could possibly be used as the next technology for biomass management.  Up to now it was well known in anaerobic systems, however, major studies were done in Europe on the viability of using aerobic granules for the treatment of waste water.  Similar work done by Environmental Biotechnology showed that it could now be characterised by using environmental pressures on the biofilms, however, these are time consuming, with poor deficiency.  Even though EBPNR colonies were not present in most work, some of the BNR processes could now be cultured and maintained.

Advances showed that the behaviour of recent EBNPR activity produced and maintained in granules had settling times reduced to between 2 and 4 minutes, with 60% solids formed, a low carryover with floc shearing and the general size of the particles between 0.6mm and 1.6mm.  This appeared to be absolutely ideal for reprocessing.
Bio-solids have the potential to form granules with the same performance feasibility, which resulted in the planning of full scale plants in Europe, and dewatering does not pose a problem.  Problems experienced include slow and costly production of granules, production of fine floc, and the fate of pathogens is unknown which might potentially cause instability if under adverse conditions.  Mr Garman voiced the prediction that aerobic biosolids will become a standard operating medium, with new methods producing the aerobic granules, which will be using self-signalling mechanisms to enable them to enhance the ability to perform.
Pathogen detection design should be adapted to include technologies to waste stream effluent, assess the level and type of microbial contamination, develop new detection procedures appropriate to field situations, develop new probes for pathogen detection, and develop specific and robust assays to detect antigens.

New insights, rapid detection and new control measures are necessary to detect pathogens.  Critical steps in pathogen detection include enzymes for multiplying DNA fragments as a new way of making QB replicas, new enzyme methods for e-coli detection, identification of new proteins in cryptosporidium and giardia cell walls which could potentially be developed into vaccines for animal carriers of the disease, as well as nano-particles for testing viability of organisms.  Cryptosporidium and giardia were recently defined by the WHO as diseases of concern in developing countries.  To date these tests are done in just under 2 hours, however, Mr Garman expressed confidence that it will soon be done within less than half an hour.
New techniques will enable early instigation of control measures, including:

· Reduction of the risk of contaminating the environment, water and food chain;

· Robust, accurate and rapid systems to detect the presence of microbial contamination in real time;

· Techniques include quantum dots(nanotechnology), real time PCR and field based sensors;

· Includes quantum dots, laser physics, advanced biotechnology and microelectronics.
New materials and diverting nano materials into macro-processes, include carbon nano-tubes as a next generation membrane, and could be controlled by using small amounts of electricity, being able to open and close the nano-tubes in terms of controlling solids.  Newly developed ultra-thin silicon membranes can filter and separate molecules much more effectively than conventional polymer membranes as part of nano-fluidics.  This does not cause the same problems as conventional membranes, along with uniform pores sizes.  This also includes a method of preparing ultra thin nano-porous membranes made from silicon and high porosity with high selectivity.
Mr Garman cautioned that we do not value our water enough, which makes it highly likely that this method would be adopted into the biomedical field at least 10 years before being adopted into the water field.
In conclusions, new technologies are emerging from outside the traditional science engineering base of the water industry.  Its adoption and adaptation to the water industry is required for industry’s benefit, and more multidisciplinary investigations are required to achieve rapid acceptance in the industry.
3.3 Membrane Bioreactors for Water Reclamation 
Dr GT Daigger,

Senior Vice President & Chief Technology Officer:  CH2M HILL, USA
Key points:
· Overview of MBR as activated sludge processes & incorporated essential features;

· MBR benefits, & advantages leading to specialised applications;
· Membranes:  Removal of wide range pathogens, & assembled elements;
· Applicability to reclamation, reuse & decentralisation;
· Bellagio International Residency Team’s view on application of MBR technology;

· Application of decentralisation at various scales;

· Provide example applications.

Dr Daigger commenced his presentation, saying that it will be an overview of bio-membrane reactors, describing the applicability of reclamation and re-use along with decentralisation, provide perspective on the said application through the Bellagio scenario, and submit example applications.
Membrane bio-reactors are allowing very compact systems to be established at community level to enable water reclamation reuse, fitting it into small housing settings.  One of the results of the said technology is that the use of membranes provides a degree of liquid solid separation that could not be achieved through conventional technology.
The MBR process couples industry’s knowledge of activated sludge with knowledge of membranes, forming an activated sludge process with essential features such as flocculent slurry of micro-organisms, quiescent settling in MBR replaced with membranes, return of settled solids to bioreactor, and excess solids wasted to control SRT.
A membrane bio-reactor consist of a biological reactor which replaces the secondary clarifier, providing liquid solids separation and recycling of the biomass retention cells, working the same way as conventional active sludge systems, only much faster.
There prove to be significant benefits in terms of MBR technology from a water reclamation perspective because of the use of membranes rather than clarifiers to retain biomass.  Complete retention of particular matter is advantages to effluent solids.  These solid concentrations are typically measured with a glass fibre filter.  The system accumulates higher biomass concentration, causing these mixed liquor concentrations to be low, with extended solids retention time which allows control of biodegradation in the system.
Not only do these systems the biomass but also contain it for a long time in order to get relatively good biodegradation, leading to complete biomass retention.  The process requires automation, but is enabled by the automation technologies available.  Technologies now allow treatment to levels protecting public health on a more localised basis which in turn enables the keeping and reusing water on the same basis.
Membranes can remove a wide range of pathogens, including virus, bacterial and protozoa.  Membrane classification are two-fold, namely Micro- and Ultra Filtration (MF) and (UF), with UF having the ability to separate pathogens.  These particle separation membranes are assembled in hollow fibre and flat sheet casings.

Hollow-fibre membrane elements are assembled into modules, and then cassettes, which are then inserted into process trains.  These membrane trains are integrated with bioreactor.  The protection of the membranes, from an implementation perspective, is done with a membrane consisting of a range of screening devises.  Proper pre-treatment extends membrane life and performance, thus applications in remote facilities requiring high reliability and operation, high quality effluent, water reclamation and micro-pollutant removal.

The technology was developed in the mid-60s, and transferred to Japan in the early 70s.  Parallel submerged MBR development was done in Japan and Canada, leading to the current systems entering the market place in the early 1990s.  This resulted in a ten fold decrease of membrane cost over a ten year period.

The Bellagio Statement stresses that new technology creates opportunity.  Its purpose was to highlight the opportunities created through this technology, how new technology can change the way water is managed, as well as its applicability.  Decentralisation should be considered so that water treatment can be done closer to the user, and apply it on various scales.  Some of those scales and its anticipated population equivalents are:
· Household
<
10 – 20;

· Cluster
<
1,000;

· Housing developments
>
1,000;

· Commercial and residential facilities;

· Satellites “Quasi-centralised”

Dr Daigger showed examples of the above facilities, briefly explain how each one works.
The aim of the MBR system is to use less water, take less water out of the environment, discharge less treated water into the environment, and use it multiple times, thus being more efficient in water usage.  It is important to look at how new technology can be applied in different ways to establish higher performance systems, not only form a water management perspective, but also from a resource perspective.
In summary, Dr Daigger concluded by reminding attendees that MBRs are activated sludge processes with membranes replacing clarifiers, offering advantages that enable water reclamation, reuse and decentralisation, showing the readiness and value of the said technology.
Questions and Answers
Question:  What is the cost comparison in relation to conventional treatment systems?
Answer:  Treatment and producing similar quality drinking water, in many instances bio-reactors are similar existing.  The big cost occurs when putting it into reclamation re-use systems.  Savings become very significant both in the treatment component, and the creation of benefits in terms of decreased water supply.  The breakthrough is that this technology is becoming cost competitive with traditional technology, but is able to perform, both in effluent quality from a higher level reliability perspective.
Question:  It was stated that cost came down by a factor of ten over the past ten years, how is it foreseen to come down over the next ten to fifteen years – by a similar factor, or by half?
Answer:  Cost-reduction occurs in two-ways.  Firstly through improving technology, and secondly the production scale, as well as the ability to invest into improved manufacturing technologies reduce the cost.  Membranes are an area of significant research and develop a higher-performing membrane.  The future cost of the membrane production is expected to reduce by a further 50%.
4. SESSION 3
SESSION CHAIRPERSON:

H Kasan, General Manager: Scientific Services: Rand Water, SA
4.1 Biological Nutrient Removal (Operational Problems)
Prof M Henze,

Head & Professor in Wastewater:  Institute of Environment & Resources:


Technical University of Denmark, Denmark
Key points:
· Operational problems & actuators:
· Project errors, design errors, & equipment errors,
· External factors, waste water, its problems & nutrient removal,
· Climate:  Storm water, snow, temperature, hurricanes, wind & flooding,

· Operation, operators, education & maintenance,
· Authorities & authority-generated problems;

· Nitrogen removal problems:  Denitrification & microthrix;
· Phosphorus removal problems;

· Complexity:  Dual actuators & operational problems;
· Operational manuals & instructions often insufficient.
Prof Henze said that his presentation will concentrate on operational problems experienced with the removal of nutrient.

Operational problems include effluent criteria and worker safety not being met, noise disturbance of surroundings, smell and micro-organisms, malfunctioning treatment units, energy consumption excess, chemicals, staff and related aspects, and ultimately the breakdown of equipment.  Waste water technology treatment varies worldwide, but the problems experienced are very similar due to treatment processes.
Operational problem actuators can be any one of a range including project error, design error which could comprise of anything up to the miscalculation of hydraulic profiles, equipment problems, external factors such as waste water and climate, operational and maintenance problems, and lastly authorities and legislation.
Culture, socio-economics, climate, household installations, and industry all form part of waste water problems.  In terms of nutrient removal, wastewater problems consist of hydrogen sulphide, detergents, toxic substances, overload and under-load.  Different climatic problems such as storm water, snow, temperature, hurricanes / wind, and flooding could further add to waste water-related problems.  A good example is melting snow mixing with waste water, which is very difficult to treat as all bacterial processes stop at very low temperatures.
Most operator problems are due to lack of education, making it very difficult for them to understand what is going on in the treatment plant, which might result in them doing even the most basic things in an incorrect manner.
A domino effect often occurs if only one little thing goes wrong at a plant.  One example of it is where a digester supernatant was too high, recycled into a primary tank, causing an overload with digester sludge.  In turn this overload caused clogging of the filtering tank, with the effect of high suspended solids from the secondary settler, and high levels of BOD soluble suspended in the effluent.  The treatment plant operator detected a very high BOD in the effluent and the secondary settler is not functioning, tracing it back to the trickling filter not being operational, with more aeration taking place in the filter.
Upon investigation it was found that the primary settler is not functioning due to the primary tank being overloaded with digested sludge as a result of the digester not functioning causing the supernatant to be too high.  Eventually the operator realised that the digester supernatant recycle must be changed, thus proving that the position of fault detection is very often not the origin of the problem, resulting in a very lengthy from the point of detection, up to the point of establishing the source thereof.
Operators often do not know enough about secondary settling, which can only find its outlet through the pump at the bottom, or alternatively over the weirs at the top.  To enhance the problem, the maintenance of treatment plants are often neglected due to high costs and the implementation of savings, and since it is not running indefinitely, it requires well-defined rescue plans.  Authority-generated problems are caused by new effluent criteria, protocols, and environmental regulation.  Unfortunately, in the past treatment plants were built to allow one specific effluent criteria only, not making provision for change.
If the nitrate concentration is high, denitrification will take place in the settler, requiring the unit to be fully operational in order to remove nitrogen.  Factors that could spoil denitrification are reduction of MLVSS, increase of the surplus sludge removal rate, simultaneous precipitation or increased chemical dosage to aeration tanks, more efficient mixing, and recycling more oxygen to denitrification tanks.
In addition, reduction of hydraulic retention time in the tank, adding of digester supernatant during daytime, septic sludge addition during daytime, allowing industry to discharge toxic substances, acids and bases, reducing pH, as well as waste water cooling could also add to spoiling denitrification.
Both chemical and biological phosphorus removal can cause problems.  Chemical phosphorous removal can be problematic when there is a change in waste water chemistry, dosage equipment failure, or control breakdown.  Problems caused by biological phosphorus removal include change in wastewater composition, nitrate, oxygen, low HRT, high metal-salt dosage, and low temperature.
Dual waste water actuators could create problems, including:
· Wastewater low in acetate and over-aeration in grit chambers;
· Low COD/TN in influent and COD wasted in pre-treatment;
· Nitrate and high sludge blanket to secondary settler;
· Weak mixing equipment and too long sludge holding time.
Other complex operational problems could include high SS in the effluent from a secondary settling tank in an activated sludge plant, with insufficient documentation on WWTP performance.  Quality control in industry is normal, but in WWTPs it is often insufficient because it is too costly, causing it to be very difficult and expensive to establish baseline values – if possible at all.
Prof Henze concluded, stating that there are many actuators creating operational problems in nutrient WWTPs which are difficult to solve, often lacking base-line data, and a sound scientific background is needed to solve all the above problems.

4.2 Sanitation 21
D Saywell, Director:  Development:

International Water Association, UK
Key points:
· Benefits from sanitation & cost-effectiveness of water:  Sanitation & hygiene vs. unprecedented levels of demand & pollution burden;

· Key contrasts of water provision;
· Inappropriate responses;

· Paradigm shift;

· Eco-sanitation opportunity…& constraints;

· Sanitation 21 framework & structures;
· Context domains, objectives, external interests & capacities;
· Technical options;
· Challenges.
Dr Saywell started his presentation, which resorted around low cost basic sanitation provision, the open environment, and is focus on 80% of the world who currently do not have access to basic water and sanitation services.
Societal economic benefits of between five and twenty three US dollars will take effect with every US dollar invested in providing improved sanitation.  The sector is articulating the benefit of sanitation, and its impact on livelihoods, education, and health.  The cost-effectiveness of water, sanitation and hygiene as health interventions is a proven fact.
Unfortunately a very large number of people lack basic sanitation, even as many as one third to one half of the world’s population, according to available statistics.  Proceeding to use conventional methods will result in the MDG target for sanitation being missed by at least as one million.  To magnify the problem, 2007 is the year in which the balance between the rural and urban population tips in favour of the urban environment, with an ever-increasing number of the world’s population being urbanised in the next twenty five years.

Approximately sixty percent of the anticipated growth will occur in the informal parts of the urban cities, including areas of Illegal land tenure or where settlers will occupy marginal land, without adequate utility provision, if precautionary measures are not implemented.  Dr Saywell warned that this could result in a demographic time bomb to everybody working on large scale sanitation provision, with the greatest need being in Africa, Asia, and more specifically in China.  The growth of service provision should ensure reaching the MDG sanitation target by 2015.  Countries that need the most growth in service provision are India, China, and Pakistan, Nigeria, Ethiopia and the DRC.
Various contrasts between sanitation and water supply include costly infrastructure, a split between service provision, removal and waste treatment, and lastly differences in cost burden, which should be taken into consideration.

Infrastructure significant to sanitation occurs onsite at high capital cost, whereas the same occurs offsite for water supply at low capital costs, causing sanitation provision to be problematic in lower income urban areas.  These costs are increased due to the different sets of service providers which include local maintenance, O&M, pit emptying services, systems upgrading, amongst others, also making fragmented service provision very difficult to deal.  There is clearly a different cost burden for sanitation compared to water supply.
Aspects the sanitation sector is characterised by are lack of political will and sustainable, hygienic facilities and behaviour, abandonment of existing infrastructure, institutional fragmentation, as well as legislative vacuum and weak capacity.
If there is no political will, ownership, or support, budget allocation could be influenced at national level.  Lack of sustainable, hygienic facilities and behaviour, could result in high abandonment rate of existing infrastructure and institutional fragmentation, consequently having enormous social intermediation costs to assure behaviour change.  Institutional fragmentation, with sanitation often being fragmented between different ministries such as Water, Health, and Environment, calls for a strong coordinating structure, which is often missing, leaving a legislative vacuum, with nothing to address norms and standards.  Without political involvement, no proper technical structure can be established.
Inappropriate, supply-driven approaches instituted over the years, often resulted in governments and donors investing in large infrastructure projects without consulting communities.  Furthermore there is a tendency to neglect opportunities for maximising environmental sustainability, prioritising short term needs over complementary medium term goals, often resulting in the value of recycling being overlooked.
Dealing with sanitation in a more progressive way will require demand-driven approaches for low cost facilities, which include social marketing, community lead sanitation and sanitation centres.  Social marketing programmes include advertising by means of mass media, and is aimed at installing household toilets, and should hopefully generate demand for sanitation.
Community-lead sanitation is a new concept which emerged in South Asia, transiting into India and Pakistan.  It is about reaching sanitation at household level and then scaling it out to the community, encouraging community-wide behaviour change.  In addition to this, UNICEF is promoting getting the private sector involved in opening sanitation hardware stores for supply to the individual.
There is clearly an opportunity in ecological sanitation systems as the interface between demand responsive focus and increased priority for reducing environmental impact, could provide great opportunity.  This will require these systems need to provide sufficient evidence on operational viability for the user, addressing socio-cultural sensitivities, reuse of faecal matter, and proving the ability to move from small scale pilot projects, to large scale implementation.
IWA’s focus is on the development of an analytical framework to assist planners and designers in dealing with sanitation programmes in a much more progressive way as there is currently a lack of coherent thinking in the sanitation sector.  The scope of the analytical framework is to focus on excreta management.

The composition of a task force is made up of specialists from a wide spectrum of backgrounds, including people associated with different technical options.  There are some technical documents, assisting in leading the process in both the IWA, as well as the water and sanitation community.

It is important to bear in mind that different systems will operate adequately in different conditions, however, the context in which those technical options are deployed are vastly contrasting.  This will include the level of poverty, financial composition of the community, and the objective for sanitation, which will determine the types of resources utilised.
Conventional planning approaches appear to fail because of distorted objectives, lack of flexibility in planning, and unrealistic assessments of management capacities.  Lacking of flexibility planning in terms of population dynamics, as well as composition of communities result in a mismatch in objectives and decision making.
Unaligned objectives lacking in the different sanitation programmes include, amongst others, status, cleanliness, convenience, health, environment, economic development, cash flow, security and equity.  Some of these are household-related, whilst others are urban-wide processes.
Future programming would require alignment of the said objectives.  To achieve this, city-wide processed should be combined with household level requirements.  At household level, a combination of supply, demand, as well as Policy and Regulation would be required.  Currently, what is offered to consumers is supply implemented in certain parts of the city only, demands articulated at household-community level, with policy and regulation often not having any traction.

The Sanitation 21 Framework is relevant to understanding the context, how the sanitation system works and relates to context, ensure that the system is aligned to it, and that it meets objectives across all the city domains.
There is a structure to the framework involving context, technical options and determining if it is fit for the purpose.  The context include areas of decision making, objectives, external factors, and capacity, whilst technical options include elements of the system and management requirements, and lastly assessing whether the purpose is met.  It is to ensure that technical proposals can be assessed realistically against institutional realities.

Furthermore, context should explain the reason for investing in sanitation, and whether equity and economic development forms part of the achievement plan.  External influencing factors such as levels of poverty, the existence of financial credit, and capacity should be taken into consideration.

Objectives of urban households investing in sanitation is status, cleanliness and convenience, whereas the objectives for the same outside the city environment is totally different.  In addition, it is important to understand technical options, as well as whether is meets the objectives, if the management requirements match, and what the success rate is.
In conclusion, Dr Saywell summarised the framework as a simplified representation of a complex planning process, guiding planners and designers, assisting in conducting institutional analysis and technical planning in unison, and the need for a change in mindsets.
4.3 Future Water Industry:  Seven Questions
Prof L Somlyódy, Head & Professor:

Department of Sanitary & Environmental Engineering, Budapest:


University of Technology and Economics, Hungary
Key points:
· Major freshwater problems & drivers, & tools to handle it;
· The hydrological cycle under human pressure;

· Global hydrologic and material cycle distributed by humans;

· Lake eutrophication;
· Lake Balaton:  First warning, control & impacts, & new threats;
· Frequency of critically low water levels:  5,000 years of simulations;

· EU Water Framework Directive (2000);

· River Basin Management Plan (RBMP);

· Legislation:  EU vs. US.

Prof Somlyódy commenced his presentation by highlighting some problem areas, including major freshwater problems the world faces, such as growing fresh water demands, lack of safe drinking water supply and sanitation, different types of pollution, extreme events such as droughts, tsunamis, disappearing lakes, and groundwater depletion, to name just a few.
Major freshwater problems such as shared water river basins are experienced, with fifty percent of the world’s population living in those areas.  Population growth, urbanisation, under development, globalisation, climate change, capacitation, shortcomings, and governance, are just a few of the problems listed in magazines.
Prof Somlyódy expressed the opinion that governance is the most important issue struggled with.  He emphasised that it is impossible to list all the problems unless it become general area problems.
The focus of Prof Somlyódy’s presentation was on key water-related problems, amongst others, science, technology, management, and legislation, which are closely interrelated, and also the tools towards integrated solutions. Problem areas which could be addressed with the said intervention methods are scarcity, water quality, sanitation supply, extremeness, disappearing water, and shared water.

Due to frequent lack in foresight and precaution, through developments and interventions, we often strongly influence and distort the hydrological and material cycles on a global scale, often recognising its consequences too late.  Individual problems are treated while causing subsequent problems, and due to the lack of a holistic, long-term view, the totality of the problem is often not realised.  This will become less and less relevant due to the tremendous development of the profession.

Lake eutrophication is a problem in many parts of the world because it promotes algae growth.  The control measure is to reduce phosphorous load.  In many cases this is successful, but in others it does not seem to be sufficient.  Prof Somlyódy gave as example Lake Balaton in Hungary, which is about six hundred squared kilometres, however very shallow, only going down three metres in some places.  It is the most creational area in the country, with a high tourist turnover, and it also supplies water for agricultural activities in surrounding areas, which are all reasons for the lake becoming eutrophic.

The first signals thereof was in 1946 with a number of fish killed and algae bloom, however, no action was taken until 1983 when there was a huge nature reserve boom.  A control strategy was developed, which cut phosphorous loads by fifty to sixty percent.
Upon analysing the composition of the algae, a new specie called Cylindrosp Raciborskii was identified after three months, with algae spoors found in half a metre thickness of the sediment.  After extensive investigation, it was found to be a dominating surface algae in Kenia where it originated and spread, causing global stress, influencing tourism.  After treatment, the situation showed surprising improvement, proving that, in order to solve a problem, the origin thereof should be determined and understood.

Ten years of research on sediment and sediment renewal showed that biogenic line precipitation and phosphate abstraction in the sediment was much stronger and faster than originally assumed, which in turn lead to faster improvement.  In 2000 it was found that the lake was slowly but surely disappearing because of climate change.  This caused evaporation to exceed precipitation and run-off, causing the natural water of the lake to become negative, which was repeated up to 2003.
The lake lost thirty percent of its volume, and the transferring water from another water shell was investigated to ensure “delay”.  The proposal was turned down because one of the assessment conclusions was that the lake would fill up again within one to three years, and the other was that water transfer could have many more ecological risks and impact.  In 2006 two massive inflows occurred in the lake, resulting into floods.  This left the questions whether it was due to climate change, if diffused loads will increase, and whether the strategy to address phosphorous will be adequate, or if a change will be needed.

A problem of extremes calls for the use of sophisticated calculations by using assumptions, both with and without climate change.  Because of the severe extremes, simulations were done for a period of five thousand years through a stochastic time generator.  An interesting conclusion reached was that, problems experienced every two to three hundred years in the past, could now occur every two to three years due to climate change impact on precipitation and evaporation, to which shallow lakes are extremely sensitive.
The above proves that conventional control measures might not always be sufficient in addressing problems, encouraging the use of all knowledge, and transfer it, in order to find reliable solutions to original problems.  Problems that all affected Lake Balaton include health, climate change, and global impact.  To address such problems, the EU introduced new waster-related legislation through a policy entitled The Water Framework Directive (WFD), which should be used for the management of all water-related problems.
Endocrine disruptor substances have a serious effect on sex alteration, inter-sex, and hermaphrodites in fish, frogs, mammals, and molluscs, and it may also affect humans.  It causes a decrease in the number of active sperm cells and can promote testicular, prostate and male breast cancer.  Causes that could affect humans are Industrial and agricultural chemicals, pharmaceuticals, hormone preparations, natural hormones and cosmetics.
While some of the first impacts were discovered during the 1930s, EDS was only found in the 1990s, with knowledge in that regard still rather limited, and its control uncertain.  Other substances found between the 1930s and 1990s include:

· 1930s:
Compounds that can mimic the endogenous hormones of animals;

· 1950s:
Estrogenic activity of DDT analog;
· 1970s:
Pharmaceuticals found in wastewater, degradation of estrogens and androgens by activated sludge processes;

· 1990s:
Fish reproductive disorders below wastewater discharges;


Evidence in estrogenic effects in fish;

· 1995s:
USA drinking water and food regulation;

· 2000s:
Widespread occurrence of EDS in monitored surface water.
A river water quality programme in the US has shown the presence of several of these substances, which could be analysed in eighty percent of the samples taken.  The increase is too quickly compared to the time for research to find answer. The questions remaining is whether there are cause-effect relationships in existence, are there any reliable technical solutions, should there be more focus on prevention and source control, and is it not a cultural, educational and ethical issue?  A robust control policy is urgently needed, and scientists should to become more active in the field.
Nano-technology can change water technology through increased relative surface and quantum effects, through changed optical, electrical, mechanical, and magnetic behaviour, through changed reactivity, sorption and other features, as well as nano-structured catalysts, sorbents and reactive membranes.  Resent studies done in the US and Australia showed that many micro- and nano-pollutants can be removed, even to extreme low levels.  Energy requirements can be reduced by nano-engineered membranes, and high-science can result in water technologies for regions in the developing world where power is not available.
Future water technology will in all likelihood rely heavily on nano-reactor processes.  Health, safety and environmental consequences have to be addressed.  The focus should be on innovative technologies in sanitation because of the many socio-cultural implications related to planning, decision-making, capacity, and capacity development.
Should privatisation be considered in order to pursue efficient sanitation delivery in developing countries?  The success criteria for it should determine whether transparent regulation, cost recovery, contract efficiency implementation, poverty handling, consumer consultation, and political intervention were all in place.
The EU’s WFD was introduced in twenty five countries, it builds on approximately thirty water directives formulated since 1975, and envisages a unified water policy on the scale of river basins.  The said policy’s primary objective is to ensure the good ecological status of water for different eco-regions, regardless of national borders.
A crucial derivable of the implementation is the water-complex River Basin Management Plan (RBMP), with a realistic process view.  Large river basins may cover many sub-basins, countries and water bodies, and integration and coordination of planning and implementation is rather difficult.  Comparing the WFD with the 72 Amendments of the Clean Water Act in the US, it remains to be seen if the WFD will result in better water quality as the procedure is too complex.

Whether we have a water crisis enhanced by water, energy, resources, money, knowledge, technology, capacity, governance, or education all depends on local conditions.  During recent decades unforeseeable development of desalination technologies, primarily due to membrane innovation energy, made sea water recovery an accessible and cause-competitive resource.  At present about 100 million people are served by potable water in more than 100 countries.
Prof Somlyódy concluded by stating that the focus should be on the future generation in the age group between twenty five and thirty five.
5. SESSION 4
SESSION CHAIRPERSON:

J Ras, Spain
5.1 The Amazing World of Micro-Organisms in Water:  Imperatives for Sustainable Livelihood
Prof MNB Momba, Director:  Water Centre:

Tswane University of Technology, SA
Key points:
· Importance of water, an essential elixir of life;
· Impact of poor water quality on human health;
· The role of micro-organisms in solving water quality problems;
· Treatment of drinking water to produce safe & clean water;
· Water as an essential elixir for life;
· Poor water quality and health:  A deadly burden:
· Linkage between water quality, HIV/AIDS infected individuals, & non-mycobacterium infections,
· Inadequate treatment of wastewater;
· Understanding microbial-driven environmental processes for water sources protection;
· Strategies to ensure sustainable production of safe drinking water in water supply systems.

Prof Momba informed the meeting that her presentation will evolve around the amazing world of microbes in the water domain relevant to the imperatives for sustainable livelihood.  The objective of the said topic is to address the importance of water to life, environment, and the economy, as well as to explore the role of micro-organisms with both its harmful and beneficial effects in water and water treatment processes.
She outlined the four parts her presentation consist of, namely to unravel the importance of water as an elixir of life, discuss the impact of poor water quality on human life, reveal the role of micro-organisms in solving the water quality problems of water resources, and the emphasis on the efficiency of drinking water treatment to produce safe and clean water.  As an essential elixir for life, water plays a central and critical role in all national, economical, food security, production and political aspects of life.
All life depends on water.  The human body is composed of sixty to seventy percent water, and it is a fact that without water there is no life, yet water, despite its creative role, can destroy.  The world’s population doubled since the middle of the last century, whilst water use has tripled, but at the same time humans have polluted water with human, industrial and agricultural waste.
More than half the world’s major rivers are either polluted or going dry.  Half the planet’s wetlands were lost in the twentieth century, and freshwater systems worldwide are losing the ability to support human, animal and plant life.  Water quality refers to save, drinkable water and should not be harmful to any life, thus should be free of any disease-causing organism, stable in terms of corrosion or scaling, with water quality as the primary objective, which is also crucial for the economic development.
Access to clean water and basic sanitation facilities is a universal requirement for human life. Approximately 1.1 billion people across the globe still lack access to safe drinking water, with many of those found in developing countries still being reliant on contaminated water sources.
A Southern Africa Development Community (SADC) study conducted in 1998 showed that the highest form of water consumption in all countries in the SADC region is used for agricultural purposes, then domestic use, with industry lowest on the scale.  The exception is Lesotho which uses the same percentage of water for domestic and industry purposes, and SA where the use for industry exceeds domestic use.
Comparing population, the proportion of urbanised land and levels of access to safe water and sanitation, it becomes clear that most of the urban areas have good quality water, whereas the water quality in rural areas is of a much lower standard.  Similarly, people in urbanised areas have far better access to sanitation, than what people in rural areas.

Failure to provide safe water and sanitation could result in water-related diseases.  Cholera is the number one killer disease, followed by dysentery, yellow fever, and diarrhoea, with dysentery very eminent in developing countries.  Water-related diseases can be classified in waterborne, water-washed/water-scarce, water-based, and water-related insect-vector disease categories.
Water-borne diseases are caused by the consumption of water contaminated by human or animal excreta, water-washed diseases by poor personal hygiene, water-based diseases by parasites found in intermediate organisms living in contaminated water, and water-related insect-vector diseases by insects, especially flies and mosquitoes breeding or feeding near contaminated water sources.
Prof Momba subdivided the four categories into types of diseases, causative organisms and water-related control measures for each.  Diseases found in the waterborne-related category are bacterial diseases such as typhoid, cholera, paratyphoid, gastroenteritis, and bacterial dysentery, with infectious hepatitis, poliomyelitis, diarrhoeal and other symptoms of enteric diseases found in the viral diseases category, and lastly, protozoan diseases such as amoebic dysentery, giardiasis, and cryptosporidiosis.
Water-washed diseases are scabies, trachoma, and bacillary dysentery, with schistosomiasis and dracunculiasis found in water-based diseases, and lastly, water-related insect vector diseases covering illnesses such as malaria, onchocerciaisis (river blindness) and trypanosomiasis (sleeping sickness).  Control measures for the above diseases include increased water quantity use and improved water quality for waterborne diseases, increased water quantity use for water-washed diseases, restricted contact and providing of alternative sources for water-based diseases, and focus on insect breeding sites for water-related insect-vector diseases.
Polluted water prevention is rather costly in terms of replacement and location.  Health could be affected by polluted water which might result in loss of earnings, escalated medical costs, and death, which is a loss in human capacity.  There are great occurrences of potential pathogens and pathogenic bacteria in water used by rural communities in the Eastern Cape, with compliance rated the lowest of al provinces.
In the process of residual disinfectant concentration, it is proven that even though chlorine is used for treatment, water still contain pathogenic micro-organisms.  A study conducted in 2004-2005 showed that small rural water treatment plants in SA often did not produce safe drinking water.  Furthermore, the lack of water quality can have a severe affect on immuno-compromised individuals infected with HIV/AIDS.  The profile of bands found in water were similar as the pattern found in stool samples of the said individuals, proving that water can be one of the sources seriously affecting the health of people.
A study was also done on the link between water quality and non-mycobacterium infections, and again if was found the Eastern Cape was the province with the worst reflections as in this case it had the highest number of TB infections.  Tests conducted in the East London and King William’s Town areas showed that the sputum samples of TB patients, in comparison with tests done on tap water at a TB hospital, contained the same types of pathogenic micro-organisms and bacteria was found in drinking water.
Tests conducted on some of the wastewater treatment plants showed that inadequate treatment of such plants could result into effluent discharge as a source of pollution to the respective water bodies.  The general microbiological quality of effluent discharge did not comply with the limits set by South African Authorities, chemical contaminants were eutrophic, and lastly dissolved oxygen and biological oxygen demand did not comply with the EU guidelines for the protection of aquatic ecosystems.

Micro-organisms found in water can also be used for the treatment of waste water.  Microbial-driven environmental processes should be understood before it could be used for the protection of water sources.  Poor water quality can affect our health, therefore the use of the beneficial aspects of micro-organisms should be considered for the treatment of waste water.  One of those beneficial aspects is that it can be used as indicator of faecal pollution, change in water chemistry and bioremediation.
Micro-organisms can also be used for the removal of phosphate in activated sludge and its relationship to biomass.  Phosphate uptake could be linked to initial cell density and high bacterial species, however, this will be depend on the behaviour of each organism.

Some research was done on the role of protozoa in the removal of pollution indicators, pathogenic bacteria, and heavy metal in activated sludge systems and the consequent implication for the quality of receiving water bodies.  Thus far the said study indicated that, the higher the density of the protozoa, the removal from the water can be qualified as obtaining nutrient of high quality.
Strategies are needed to ensure sustainable production of safe drinking water in water supply systems.  To achieve this, water sources need to be protected, alternative means of purification sought, as well as integrity of the distribution system and safe handling of water storage maintained by the consumer.  Water sources can be well-protected if all existing strategies are implemented.
Prof Momba stated that education is very important, for example the types of containers used for storage in rural areas.  In conclusion she reiterated that the same micro-organisms that can harm us could also be used to ensure safe drinking water.
5.2 Sharing Trans-Boundary Water in Africa
Prof P Ashton, Principal Scientist:

Aquatic Ecology & Water Quality, Natural Resources

& the Environment:  CSIR, SA
Key points:
· Trans-boundary water resource:  International, between countries, within a country:
· Central issues in hydro-politics:  Geographical scales, range of concerns, contrasting values, instrument of peace & a target of aggression,
· Water management & reform is always political;
· The water resources of Africa:  Size of Africa, mean annual rainfall, rivers & lakes, shared aquifer systems, & shared river basins;
· How is water shared – and why:
· Crucial features of water & development imperatives,
· Problem of rural communities, 2004 population distribution & “Internal” water available per person (2005),
· Country dependence on water transfers, growing demands on shared river basins, sites of disputes linked to water & ethical water decisions,
· National responses:  Implications, large dams in Africa, water transfer schemes, as well as river basin treaties & institutions;
· Key challenges & opportunities, dichotomy of water, understanding the implications, challenges & opportunities, including water security;
· Critical learning points:  Public good, public responsibility, & public finance.
Prof Ashton mentioned that his presentation would be about a strategic overview of shared water resources in Africa, reasons why we have to share it, how to share them, and extract some lessons.
A trans-boundary water resource is either a groundwater or surface water resource that crosses political or administrative boundaries.  It is subject to multiple administrative systems, fragmented decision making, requires alignment and harmonisation of administrative legislative policy systems and people’s values, with a high potential for conflict or dispute.
Trans-boundary borders are not only international, there are also internal trans-boundary borders such as between KwaZulu-Natal and Gauteng.  Very often it is better understood between countries than within the borders of one single country.  There is an increased focus on “hydro-politics”, including individual, household, cities, countries, regions, river basins, and international.  Security, conflict resolution, service delivery, food supply, gender, demand management and gender-related concerns, as well as contrasting values such as spiritual, psychological, social, economic and political aspects should all be kept in mind.  It deals with water as an instrument of peace, which can also be a target of aggression.  Water management and reform is always political because it provides water security and safe water supply.
Water is primarily driven by rainfall patterns.  Whilst central Africa is wet, northern and a small part of south western Africa are dry.  The areas with low rainfall also have high rates of potential evapotranspiration, giving rise to a pattern of perennial and seasonal rivers.  Africa is a continent of extremes where rainfall and water supply is unpredictable, therefore it is not easy to plan long-term on reliable water supplies.  Prof Dennis Midgeley expressed Africa’s water occurrence as:
“It is either too much, too little, or too dirty”,
emphasising extremes, uncertainty, and pollution.  In addition it is sometimes out of sight, underground, or on someone else’s property.  There are major groundwater aquifers in the northern part of Africa most of which is fossil water, and not recharged in current times.  The dimensions of many of the smaller trans-boundary aquifers in southern Africa are unknown.
In the dryer, north and south-west regions of Africa, the groundwater is providing for, or meeting the water needs of over ninety percent of the people in cities and on farms.  Rainfall patterns and rivers deriving from it ensures sixty three trans-boundaries, or shared river basins in Africa.  It covers about two thirds of the continent, with about three quarters of the people, and have over ninety percent of the water.  Approximately seventy percent of Africa’s economy are situated in those shared basins, thus economy depends on shared water.
There is no substitute for water, thus adequate supplies are society’s greatest asset whereas shortages poses the greatest danger.  Difficult hydrological characteristics hampers Africa’s development, enhanced because Africa is a continent of extremes without normally distributed water flows in rivers as in other parts of the world.  Furthermore, society needs to decide on acceptable levels of risk regarding water security as it is essential for development, and requires a high degree of good governance so that the levels of risk could be determined.  Inadequate water supply disagreements could be resolved through international ombudsman, treaties, agreements, accords, and neutral parties for negotiation.
Unfortunately, as water demand is growing, and water supply stays constant, the reasonable quality per capita quantity of water available is decreasing, thus requiring more careful management of this precious resource, which also requiring more resources and better planning.  Specific management actions are needed to achieve fare water shares and use, calling for the balancing of national and regional goals.

Development imperatives include urban and industrial growth, assuring water supplies through storage, promoting rural development, determine the needs for ecosystem facilities to ensure continued service delivery, taking into account that many of the rural communities consist mainly of the elderly, women and children.  A 2004 population distribution survey showed that most communities are closely linked to perennial rivers, with people relying on easily accessible surface water for water supply and waste disposal.  The average quantity of water which is annually renewable through rainfall, require people in dryer areas to live on the accumulated capital in their groundwater.
Water inflow and transfer dependency in Africa is very high, as this only occurs through water flowing from the tops of mountain ranges in Lesotho, Rwanda, Burundi and Ethiopia.  Countries like Botswana gets ninety four percent of its water from outside its border, and the same applies for Egypt’s ninety seven percent.  The volume of water in shared river basins on annual renewable basis, how much is left after all the existing uses are catered for, how much is available for new uses should be determined.  Of the seven river basins approaching closure, three are situated in southern Africa, with another twenty six under increased pressure, requiring closer cooperation with neighbouring countries.

Countries where water disputes occurred are in the transitional zones where there  is a high reliance on perennial rivers, and then seasonal rivers once the first is not available anymore., with pollution heavily impacting water supplies of some of the perennial rivers.  There are frequent debates on water as a common good, in relation to human dignity, as an economic good, as a facilitator of well-being, in relation to social justice, rights and responsibilities of access, and a generator of wealth.  To address these issues, sharing of trans-boundary water resources require governments to deal with dichotomy of water and focus on its role in production, health and growth to achieve regional water security.  In the past, many countries in the continent adopted internal responses and many of those only concentrated on their own political gains and personal objectives, and not on the region’s.  There was very little or no agreement to reach equitable water shares, with difficulty to manage cooperatively across country boundaries because of language difficulties and different principles of law, with national water security achieved at the expense of regional water security.

The International Commission On Large Dams (ICOLD) defined large dams with a capacity of two million cubic metres and greater, or a wall height of at least fifteen metres.  Terrain in southern Africa do not allow for many big dams, however, we have developed some of the world’s best dam building experience in the world, with SA and Zimbabwe under the top twenty countries worldwide regarding the number or large dams built.  Africa has a total of one thousand two hundred and sixty nine large dams, with sixty five percent of it in SADC countries, holding thirty seven percent of Africa’s impounded water.
International treaties cover one third of the shared basis, amounting to eighty five percent of Africa’s shared water resources.  River basin commissions and other institutions oversee eighty three percent of Africa’s shared water resources.  There are sixty three river basins, of which only twenty one are subject to international freshwater treaties, and only thirteen of the said twenty one further developed into international river basin organisations or commissions, however efficiency and effectiveness are not in place, thus a lot of lessons are still to be learnt.
Dichotomy of water shows some of the challenges, why it should not be turned into opportunities and can be classified as a source of destruction, dispute and poverty, as well as a source of production, growth and cooperation.  David Grey of the World Bank clearly outlined the characteristics of the above.  As a source of destruction, dispute and poverty, characteristics include: Drought and desertification; Flooding and erosion; Salinisation; Malnutrition and starvation; Contamination; Epidemics and diseases; Dispute and conflict; Degraded infrastructure, and lastly instability and vulnerability.  As a source of production, growth and co-operation: Healthy people and ecosystems; Fisheries, food and energy production; Cultural values; Transport and navigation; Collaboration and peace; Effective infrastructure; as well as security and safety.
Some of the challenges and opportunities faced include providing water for growing populations, disparities in service delivery, ensuring food security and energy supplies, dealing with the unpredictable cyclical patterns of floods and drought, conflict and pollution prevention, and lastly ecosystem delivery of goods and services.  Understanding water security as a deriving an acceptable level of risk of unpredictable water-related impacts, which required reliable availability of acceptable quantity and quality which also requires institutions and infrastructure.
There are a lot of critical learning points to take into consideration.  Most strategic water decisions are made in the political arena which is outside the water sector, and is often based on imperfect and incomplete knowledge.  All sectors of society should be involved and participating in decision-making.  Water security is essential for sustained economic growth and poverty eradication, and depends on effective and efficient water infrastructure as well as institutions for sharing scarce supplies.  Regional cooperation is essential where supplies are scarce, vulnerable or shared, and sharing of information is essential for improved management strategies.
Prof Ashton concluded, saying that agreement on equitable shares of water resources could have additional social, economic, political and ecological benefits.
5.3 The Young Water Professionals Programme & Youth Participation Millennium Development Goals
Dr M Storey, Project Manager:

Public Health Research & Development, Sydney Water Corporation, Australia

Key points:
· About the International Water Association (IWA);
· What does the IWA offer Young Water Professionals (IWP);

· YWP objectives & programme;
· Other activities under development;
· United Nations (UN) Millennium Development Goals (MDG) & IWA YWPs;
· World Water Monitoring Day;

· On-line resources;

· UNICEF water environment & sanitation.
Dr Storey said that his presentation would be about Young Water Professionals (YWPs), who are described as anyone up to thirty five years of age, and in particular their participation in meeting the MDGs.
The world faces a number of critical humanitarian challenges, amongst others workforce capacity and meeting the needs of the water industry workforce.  It is estimated that approximately fifty percent of the water workforce will retire within the next five to ten years.  Therefore the IWA created a global network for water professionals to interact and connect such professionals worldwide to lead the development of effective and sustainable approaches to water management.
It can be done through conferences, where leading water professionals can gain knowledge in best practice in sustainable water management.  The IWA released a number of publications, both print and online journals, as well as some web forums, providing support to IWA members.
There are approximately fifty specialist groups, biennial water congress, technology conferences, and an YWP programme.  Specialist groups include management committees, newsletters, and specialist group conferences.  Its primary objectives are to maintain IWA as a global network for YWPs, to provide networking opportunities and career development for young researchers and professionals.
The four key working areas for the YWP programme are connecting people, career development, sector support, and programme development.  People are connected through YWP national and international conferences, a monthly newsletter is provided, looking at career options as well as providing the latest information on YWPs.  Some web discussion forums were also established, encouraging YWP interaction.

Career development opportunities for YWPs are addressed through workshops held at conferences, where they are able to interact and share in the experiences of with senior members of the IWA, and at another conference online facilities are set up for the same purpose.  Information on all job-related aspects can be found on “My Water Career” which is the “Water 21” website.
Sector support provides support to individuals and employers in terms of assisting in recruitment and retention of YWPs.  There is a professional developments award which is awarded to an outstanding professional, proactively promoting people who excel in the IWA.  Programme development which is used to ensure that the programme is relevant to the individual, constantly developed and in an evaluating progress.  Many of the YWPs are also represented in some of the governance roles of the IWA Strategic Council.
Other initiatives that are under development are career compass which serves as a guidance model in terms of available opportunities and courses and career paths.  The IWA is in the process of providing exchange programmes for internships, web portals looking at opportunities in career development as well as for exchanging ideas and communication, including a mentorship programme where YWPs could interact with potential mentors and build up a relationship. This relationship is constantly monitored to ensure that it meets the needs of both the individual and the mentor.  Dr Storey brought the upcoming conferences to the attention of attendees, inviting them to participate and submit papers through their respective National Committees.

It is widely recognised that without the involvement of the YWPs, many of the MDGs will not be met, hence the urgency for the IWA to align itself with the said programme.  World water monitoring day is an education and outreach programme that builds public awareness of local water quality.  It is done as a joint initiative with the Water Environment Federation (WEF), and is an international educational outreach programme which engages and educates citizens and youth groups in systematic monitoring of their local water sources.  The idea of this programme is to bring communities together, teaching them how to monitor water resources and to protect it.
The on-line resources that are available include the SANICON and the Water Corps.  The Sanitation Connection programme (SANICON) is a key resource for providing information to people working in sanitation areas.  Water Corps is a means where individuals can post their expertise on a website which can be accessed by NGOs and other organisations in the event of natural disasters, or post-disaster relief.
There are three major programmes offered on UNICEF Water Environment and Sanitation (WES), which are used to promote YWPs.  Those are the Young Professionals Programme (YPP), Junior Professional Officers (JPO), and the Internship Programme, which provides placement opportunities.
In conclusion Dr Storey left contact details for key IWA connections for all interested parties.

6. CLOSURE OF CONFERENCE
Prof TE Cloete, Director:

Water Institute: University of Pretoria, SA

Prof Cloete closed the meeting by thanking all speakers for their time availed and their expertise shared with all present.  He informed members that a conference paper, along with presentations will be sent out on CD, but will be available on the internet.  Further information will be communicated.
Prof Cloete took a moment to extend a special word of thanks to all sponsors who made a conference of such high quality it possible.  He reiterated the value in joining the IWA and its advantages and possibilities.
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