Enhancing Institutional Capacity in Water and Wastewater Treatment

During 2009 the Department of Environmental, Water and Earth Sciences has successfully applied for a Netherlands Initiative for Capacity development in Higher Education (NICHE) project funded by Nuffic (Netherlands organization for international co-operation in higher education).  Nuffic’s motto is Linking Knowledge Worldwide and they have been doing this since their foundation in 1952.
The project is aimed at enhancing the institutional capacity of Tshwane University of Technology (TUT) in water and wastewater treatment.  The project has been awarded to a consortium of five Dutch companies with the UNESCO-IHE Institute for Water Education as the leading partner.  The project, with an approved budget of EUR 1,199,524, has officially started on 1 September 2010 and will be completed by 31 August 2014.  

Background

In 1994 there were an estimated 14 million people without adequate water supply services and nearly 24 million without adequate sanitation services.  This made the rapid provision of appropriate, acceptable, safe and affordable basic water and sanitation services (WATSAN services) one of the major goals of the new democratic government of South Africa.  The policies introduced to achieve this goal resulted in significant improvements, especially in the field of water supply.  
The percentage of households with access to water infrastructure above or equal to the Reconstruction and Development Programme standard increased from 61.7% in 1994 to 91.8% in March 2009.  It is estimated that 93% of the population has access to an improved drinking water supply in the year 2010. The Department of Water Affairs acknowledges that the supply backlog has been reduced from 41% in 1994 to only 7% in 2010. This means that South Africa has surpassed the Millennium Development Goal (MDG) of halving the proportion of people without sustainable water by 2005.

As at April 2008, the sanitation backlog was put at an estimated 3.3 million homes, down from approximately 4 759 709 at the time of the 2001 Census. In 1994, 609 675 households used the bucket system, while in March 2009, 9 044 households were using the bucket system. The target date for universal access to sanitation is 2014. At this rate, South Africa has made demonstrable progress in terms of sanitation and has met the MDG sanitation goal, although the goal of eliminating the full sanitation backlog by 2014 may seem too ambitious. 
As at March 2009, more than 10 million households (77%) had access to sanitation compared to about five million (50%) in 1994. Between 2001 and 2008, approximately 73% of the population had access to basic sanitation services and the basic sanitation backlog was reduced to 27%. By 2010, the sanitation backlog is estimated to have been reduced to 21% from a high of 52% in 1994. This represents significant progress in the eradication of the basic sanitation infrastructure backlog.
During 2008 the Department of Water and Environmental Affairs introduced an incentive-based regulation to monitor and assess water quality in South Africa.  The Blue Drop Certification was introduced to monitor drinking water quality and the Green Drop Certification for wastewater quality.  The Blue Drop Report for 2009 resulted in certification of 22 water supply systems across South Africa with the prestigious Blue Drop Status.  
The Green Drop report for 2009 indicated that 32 systems achieved Green Drop status.  The assessments revealed that Green Drop status is difficult to achieve and it was found that most facilities in the rural areas and smaller towns are not adequately equipped with staff of appropriate skills and this constrained the performance of these systems in their overall Green Drop performance.  It is concerning that most systems that achieved Green Drop status are managed by Metro Councils or Water Services Providers.  It is extremely challenging for smaller municipalities to attract the services of adequately skilled personnel to the remote plants, and this normally challenges the authority to manage wastewater services according to set requirements.
The estimated shortage of WATSAN engineers in local governments is approximately 1200 (estimated in 2005) and some 4000 skilled operators are lacking in the country according to the Water Research Commission (WRC, estimated in 2007).
The local media daily carries negative articles regarding the pollution of our water sources, poor water quality, physical state of treatment works, sub-standard effluent released by treatment works, acid mine drainage, etc.
TUT is the only tertiary institution in South Africa offering under-graduate qualifications in the field of water and wastewater treatment.  A few universities offer post-graduate degrees and short courses in water related fields.  TUT also offers M and D Tech degrees in water technology.  It is therefore imperative that the programmes offered by TUT are relevant and up-to-date to address the numerous water related problems faced by South Africa.
Specific objectives of the project
The specific objectives of the project are:
1. To develop the institutional capacity of TUT to craft, revise and implement qualifications for the WATSAN sector, which are responsive to challenges, as well as informed by changes within the technological and regulatory landscape of the sector.

2. To ensure that learning programmes developed by TUT are relevant and well targeted in order to attract school leavers to the water sector, as well as provide opportunities for existing personnel to improve their skills and competences.
3. To strengthen the quality of regulation in the water sector and improve compliance by developing courses that provide requisite technical, legal and economic expertise to managers and regulators within water service authorities and government departments, providing them opportunities to strengthen their skills and competences.

4. To enhance the capacity of staff within the Department of Environmental, Water and Earth Sciences to deliver on the revised and new qualifications.
The general labour market component will benefit by the development of educational and training programmes that will be responsive to the labour market needs of the WATSAN sector and this should inspire the water and wastewater utilities to be more proactive in improving the career prospects of their employees.
Planned results of the project
The following 12 results have to be achieved:
Result 1: The revision and introduction of the following programmes that are aligned to the Higher Education Qualifications Framework (HEQF) and the National Qualifications Framework (NQF):
1.
Revision of National Diploma: Water Care (NQF level 6).

2. 
Revision of B Tech: Water Care (NQF level 7).

3. 
Development of a Post-graduate Diploma in Water Services Management (NQF            level 8).

4. 
Development of a Higher Certificate in Water/Wastewater Treatment Technology (NQF level 5).

5. 
Development of an Advanced Certificate in Water/Wastewater Treatment Technology (NQF level 6).

Result 2:  Staff development plan and training of trainers programme designed and implemented in three phases:
1. Training on technical aspects related to advanced water/wastewater treatment processes; asset management of urban water/wastewater water infrastructure; water quality in water distribution networks; decentralised water supply and sanitation.

2. Training on management aspects related to water services and utility management; water regulation focusing on economics, legal and technical components.

3. Training on didactics in tertiary education focusing on innovative teaching methods and tools; development and implementation of on-line training programmes.

In addition, it is envisaged that four (female) TUT students will be enrolled for the 18-month M Sc programme at IHE in Delft.  Two of the students will specialise in Water Services Management, one in Sanitary Engineering and one in Water Supply.
Result 3:  A modern set of lecturing materials that incorporates case studies from the WATSAN practice in RSA and aligned with the regulations of the Department of Water Affairs must be developed for the revised and new programmes as well as for various short courses.

Result 4:  Experiential training package developed as an integral part of the National Diploma (NQF6) to upgrade the practical knowledge of students and prepare them for effective job performance immediately after their graduation.

Result 5: An investment plan for the purchase of laboratory equipment, the upgrade of the departmental library stock, expanded internet availability for improved information access, purchase of mobile PC equipment for running of computer aided workshops and design exercises as well as the purchase of modern didactic tools used for classroom teaching.

Result 6:  All programmes must be accredited by the Council on Higher Education (CHE).

Result 7:  Marketing plan, developed and implemented to:

Attract students into the new programmes, further increase the visibility of TUT as an on-the-job training provider amongst municipal water/wastewater utilities, initiate stronger links with major stakeholders, the Department of Water Affairs being in the first place.

Result 8:  The first batch of the new and revised programmes to be launched as of January 2013. 

Result 9:  A series of four short courses for the training of staff in municipal utilities to be designed and developed from the components of the new and revised programmes.  The short courses will be offered for the first time in 2013 and the focus will be on water regulation, operation and maintenance of water/wastewater treatment plants, advanced water/wastewater treatment technologies and the asset management of water networks.

Result 10:  Design of an on-line version of the four short courses to be launched in July 2013.

Result 11:  The establishment of an official partnership with the Department of Water Affairs and the design and implementation of a training programme for 30 DWA trainers on technical and management subjects related to WATSAN, including the training on didactics. In parallel, four (female) DWA trainers will attend the 6-month programme at NHL, specialising in Water Services Management.

Result 12:  New WATSAN Sector Education and Training Strategy initiated and defined together with the Department of Water Affairs, the Energy SETA and in wider stakeholder discussions, which should streamline the educational offerings in South Africa, enhance the labour market to enable larger numbers of qualified graduates to find suitable jobs in municipal water/wastewater utilities as well as the provision of  easier access of (female) employees to senior/management positions in the utilities.

The inception phase (September to December 2010) will be followed by drafting of the new set of qualifications (NQF5 to 8) according to the requirements of the HEQF. This process will be conducted with assistance from TUT’s Curriculum Development and

Support Unit (CDS) and in close consultation with the Department of Water Affairs and the water sector in general.  

A modular setup of the curricula is proposed so that next to the five formal programmes, a number of specialist modules that are building blocks of these curricula can be offered as stand-alone short- and/or online courses. 
From the Dutch side, the curriculum development phase will be led by IHE and NHL, with the input of other consortium members.  The inputs from the inception phase and the curriculum development phase shall be further used to compose and implement the capacity building programme for staff of the Water Care section. 
A staff development plan will be prepared for the Water Care section based on the newly developed set of qualifications and corresponding subject areas.
Three rounds of two week training sessions in the Netherlands are planned for TUT experts on technical, managerial and didactical contents, respectively.  Each round shall be organized for five staff members (total 15). The tailor-made programme will be facilitated by all consortium members and will consist of the following topics: design, operation and maintenance of conventional and advanced water/wastewater treatment processes; water distribution and urban drainage with focus on water quality; asset management of urban water/wastewater infrastructure; water and sanitation services management; water regulation (economics, legal and technical components); decentralised water supply and sanitation; curriculum design; innovative teaching methods and tools; design and implementation of on-line courses.

Once the new and revised programmes have been developed, a series of four short courses and an on-line version of these courses will be designed based on the practical components and materials used in the formal programmes.  The main purpose of this effort is to increase the outreach of the TUT offerings and further strengthen the links with the sector.  These short courses will be coordinated with Department of Water Affairs and the Water Institute of South Africa (WISA) and four of the courses shall be launched in January 2013 as regular short courses and in July 2013 in the on-line format.  The targeted number of participants in these programmes is 15 per course, making the total number of 120 from the two different formats. The assistance in the design of on-line courses shall be offered by TUD and IHE.
In the latter part of 2013, the short course series will be expanded by the introduction of a train-the-trainers programme adapted to the training needs of the Department of Water Affairs (DWA).  This training shall include didactical aspects and will be conducted for a certain number of staff members of the Department of Water Affairs.
Next to the train-the-trainers programme, four DWA trainers will follow the 6-month

Minor in Water Services Management presented by NHL in Leeuwaarden, Netherlands. All these activities are organised to build the capacity of DWA and to assist their efforts in establishing a viable learning academy.
Investments
A total of EUR160 000 has been planned for investments of which EUR115 000 will be earmarked for the acquisition of laboratory equipment.  In addition, an amount of EUR10 000 will be used to procure library books mostly related to the new subject contents in the curriculum of the new programmes.
Furthermore, an amount of EUR15 000 is earmarked for the purchase of laptops and minor peripheral equipment for running computer exercises in the new programmes.  An additional EUR10 000 will be invested for the introduction of (wireless) internet connections in the classroom where these exercises are going to take place.

Finally, EUR5 000 Euro is earmarked for procurement of teaching equipment such as a laser beamer, electronic board, etc. and another EUR5 000 for the procurement of office equipment (PC, copier, printer, fax, desk, etc.)
CONSORTIUM 
A consortium consisting of the following five partners was established to execute this project:

UNESCO-IHE Institute for Water Education (IHE Delft) (main consortium partner)

Delft University of Technology (TUD),

NHL University of Applied Science (NHL)

Stichting Wateropleidingen (SWO)

World Waternet (WWN)

IHE Delft
The UNESCO-IHE Institute for Water Education was established in 2003. It carries out research, education and capacity building activities in the fields of water, environment and infrastructure. UNESCO-IHE continues the work that began in 1957 when IHE first offered a postgraduate diploma course in hydraulic engineering to practicing professionals from developing countries. 

The Institute is based in Delft, the Netherlands, and is owned by all UNESCO member states. It is established as a UNESCO ‘category I’ institute jointly by UNESCO and the Government of the Netherlands. 

The Institute is the largest water education facility in the world, and the only institution in the UN system authorised to confer accredited M Sc degrees. 

UNESCO-IHE is instrumental in strengthening the efforts of other universities and research centers to increase the knowledge and skills of professionals working in the water sector

IHE Delft provides a variety of services, listed below by functional area: 
1.  Education, Training and Research aimed at water sector professionals, engineers, scientists, consultants and decision-makers working in the water, environment and infrastructure sectors. 

2.  Water Sector Capacity Building aimed at water sector ministries and departments, municipalities, water boards and water utilities, universities, training and research institutes, industries, non-governmental and private sector organisations. 

3.  Partnership Building and Networking aimed at knowledge centres, public and private sector organisations. 

4.  Standard Setting for Education and Training for universities and other education and training agencies in the water sector. 

5.  Policy Forum on Water aimed at UNESCO member states, IHP national committees and other stakeholders. 

IHE Delft offers four Masters of Science programmes with fifteen specializations in the fields of water, environment and infrastructure, with a focus on poverty alleviation and sustainable development.  The Institute also offers PhD research programmes and short courses, both face-to-face and on-line. 
Delft University of Technology (TUD) 
The Sanitary Engineering Section of the Department of Water Management in the Faculty of Civil Engineering and Geosciences will participate in this project.
The Sanitary Engineering Section is active in the field of drinking water production and distribution, wastewater collection and treatment and water recycling.  Its mission is to educate students at Master level and to carry out research. The vision is that students learn better by activated learning therefore much attention is being paid to design activities, field and laboratory work, site visits and computer assignments. 
The section is a front runner in modelling/simulation and the usage of OpenCourseWare (OCW). TU Delft OpenCourseWare seeks to capitalize on the potential of the internet to eliminate borders and geographic distance as obstacles to the instantaneous exchange of knowledge and new ideas.  OpenCourseWare offers all course materials free to everyone with online access. 

A special point of attention is the Millennium Development Goals for which a dedicated education and research line exists. With respect to this, students are stimulated to carry out assignments abroad. Cooperative research is carried out in countries like Indonesia, Bangladesh, India, Thailand, Kenya, Mozambique, Nicaragua, Peru, Colombia and Suriname. 
NHL University of Applied Science (NHL) 
NHL is a university for professional education and has more than 10.000 students and about 1000 employees. 
There are four institutes at NHL: 
Institute of Economics and Management 

Institute of Technology 

Institute of Care and Welfare 

Institute of Communication and Education 

NHL offers more than 75 bachelors and a number of professional master studies. The programs of the NHL are developed on the basis of the competences demanded by the professional world. Utilization of new technologies for communication and information are an important aspect of the education. 
Stichting Wateropleidingen (SWO) 
SWO is the Dutch training institute for water management. SWO was established as an independent foundation in 1993 by the Dutch water sector in order to improve the knowledge and skills of their employees on water issues. 
The Dutch water sector stimulates their employees in the lifelong learning process by financing the admission fees for training courses.  Annually, the institutions spend approximately 2% of their personnel budget on education and development of staff. SWO employs 25 staff members and 250 freelance trainers. SWO offers about 100 practical training programmes and courses in the field of drinking water production and distribution, wastewater treatment and collection, ground and surface water treatment. 
World Waternet (WWN) 
Waternet is the water cycle operator for the City of Amsterdam and the Water Boards of Amstel, Gooi en Vecht.  Waternet is an organisation with 1700 full-time equivalents and is responsible for the management of groundwater and surface water, treatment and distribution of drinking water and wastewater in these areas. 
Waternet has an annual budget of EUR 450 million and serves 1.2 million inhabitants in 25 municipalities.  Waternet has a policy to share its know how on the integration of the water cycle with other water operators in the world, but also with governmental organisations and schools/ training centres in other countries and in particular in countries where MDG’s have to be achieved. 
The international activities of Waternet are exclusively coordinated and managed by World Waternet, which is a sister organization of Waternet and consists exclusively of Waternet staff.  World Waternet maintains water operator partnerships (WOP’s) in the Waternet focus countries, namely Egypt, Turkey, Suriname, Aruba, Bonaire, Indonesia and in the near future Morocco and South Africa.
WWN wants to contribute to integral and sustainable solutions for water problems in the world through WOP’s. WWN brings together the resources, people, knowledge and technology in the spectrum of integral water management. WWN’s focus on capacity building is not limited to the technical subjects but also includes personnel and organisational development as well as institutional capacity.

