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RAND WATER – WATER SAFETY PLAN CASE STUDY
Introduction

The quality of drinking water supplied by Water Services Providers has become a key measure of service excellence.  Failures in supplying high quality drinking water have impacted consumer health. This has necessitated the international water supply industry to re-evaluate current water quality management systems and to revise existing systems where deemed necessary.  

Traditionally, the South African water industry controlled water quality through documented operational manuals that described how each process was managed.  Some of the more advanced management systems included a troubleshooting process and corrective actions.  Performance of treatment processes was evaluated by means of comparing drinking water quality to numerical standards published by regulatory organisations. 

Rand Water decided to implement a (Water Safety Plan) WSP in order to optimise water quality management measures already in place. The organisation has for many years had site specific water quality management procedures in place that were ISO 9001 accredited.  These procedures were, however, developed for use at specific sites and did not necessarily encompass the entire water supply chain.  The water safety plan framework promoted by the WHO (WHO 2002) was considered a very sound and logical approach, that would enable a corporate overview of the entire supply chain and result in the development and implementation of operational procedures at all sites that will meet the requirements of an integrated WSP. 
National water legislation framework
South Africa, in essence, has a three tier legislative framework which is centred in national, provincial and local government.  

Tier 1: The National Department of Water Affairs and Forestry functions at a strategic level and is responsible for water legislation, implementation of the national drinking water framework, undertakes periodic regulatory audits of the drinking water quality management activities and ensures the availability and optimisation of resources within the water services sector.  It is also the national custodian of water resources and is responsible for the development of the National Water Resources Strategy, which will be implemented via 19 Catchment Management Agencies.  The National Department of Water Affairs and Forestry is therefore ultimately responsible for both the quantity and the quality of the country’s raw and drinking water resources. 

Tier 2: Provincial Government (nine provinces) supports drinking water quality management by developing and setting support policies, overseeing grant allocations to Water Services Authorities (WSA’s) and coordinating emergency actions. 

Tier 3: Local Government incorporates 283 Water Services Authorities (Local Authorities = municipalities), which are independent public utilities and with regard to water services, are primarily responsible for the delivery of drinking water and waste water disposal services to all persons residing within their area of jurisdiction.  Municipalities are governed by the National Municipal Structures and the National Water Services Acts.
Managing water quality in South Africa

Water quality standards are developed by the South African National Standards Authority and entrenched in legislation via a regulation promulgated under the Water Services Act.  All WSA’s and water services providers are compelled to meet the SANS 241 drinking water quality standards.  This standard also promotes the implementation of Water Safety Plans
Water quality management within Rand Water
Rand Water is a Water Services Provider, supplying water in bulk to 19 WSA’s spanning five provinces and reports directly to the National Minister of Water Affairs and Forestry.  Rand Water is a public utility which generates its own operating income and finances its own infrastructure loans.
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Figure 1. Diagram depicting Rand Water’s role in the supply chain.

Rand Water is the largest water services provider in South Africa, providing 3800 million litres of water daily to 12 million consumers residing within an area of 18000 km2.  To effectively perform this task it manages two large purification plants, several booster pump stations and an extensive bulk distribution network including 55 reservoirs.  Service divisions include a Strategic Asset Management unit that ensures optimal infrastructure provisioning and a Scientific Services unit that assures water quality.  Of specific interest to this case study, is that all these functions are independently managed and geographically separated.

The Rand Water, Water Safety Plan
Rand Water has adopted the Water Safety Plan (WSP) model recommended by the World Health Organisation (WHO 2002) and has adapted it to meet the organisation’s specific requirements.  During the development of its WSP there were several aspects that needed consideration, the most important ones include:

1. The requirements of and interactions between the three tiered approach of water quality management in South Africa. 

2. Rand Water has several sites, divisions and departments that all needed to become part of the development process to secure the necessary skills and cooperation.

3. Rand Water, prior to the implementation of the WSP, was already a fully ISO 9001 accredited organisation, each of the water supply chain functions eluded to above had its own set of ISO 9001 quality manuals.  The WSP needed to be holistic and developed for the entire water supply chain.  On completion, the WSP requirements had to be integrated into the existing ISO 9001 quality manuals of the respective sites. .This was achieved by referencing specific WSP activities such as critical control points, operational limits, monitoring programs and corrective actions via tables to specific ISO 9001 quality manuals indicating ISO reference numbers, locations and custodians.

4. To ensure compatibility with the existing ISO quality manuals, all WSP procedures (modules) were compiled, using the ISO 9001 procedure writing methodology.

The Rand Water WSP is essentially similar to the WHO framework (2002), the main difference being that record keeping in the Rand Water framework has been entrenched in each of the procedures as required for ISO 9001 procedures. 

Module 1: Assembling the WSP team

Field Experience 1.1 – methodology employed

The Rand Water WSP was developed by means of a central steering committee seconded from all the divisions/departments that impact on the management of water quality.  Prior to the initiation of the project, top management commitment and support was gained, a WSP champion was appointed and authorised to develop and implement a WSP.  Rand Water has a water quality assurance department that resides within the Scientific Services Division which is responsible for all corporate water quality assurance related issues. As this department has always been involved in integrated water quality management the motivation for the need to implement a water safety plan originated from this department, hence the decision that the manager of this department be appointed as the WSP champion for Rand Water. Sub-committees were tasked with the development of specific modules of the WSP to secure experience and specialized skills.  Knowledgeable staff members, with hands-on experience of activities related to the modules being developed, were very valuable as they provided detailed input into the modules.  Another advantage of this approach was that the persons employed during the development of the WSP would ultimately be responsible for the implementation and maintenance of the stated modules or parts thereof as impacted by their respective accountabilities.  This would ensure a sound understanding of the WSP and result in the necessary buy-in.

Draft documents for each of the modules were developed using appropriate members of the steering committee and knowledgeable sub committee members.  On completion, these draft documents were circulated to all Potable Water Quality Working Committee (PWQWC) members for comment.  The PWQWC is a high level corporate committee including senior staff from all sectors of the Rand Water supply chain that are involved in water quality management.  This activity was followed by a one day workshop to respond to comments and finalise modules.  The WSP champion was responsible for facilitating all these activities.

In setting up the WSP team, Rand Water used its in-house staff, experienced in water quality management, to adapt its existing programs to meet the requirements of the WSP.  This project was also used to develop new staff as it provided an excellent opportunity for mentoring less experienced staff and obtaining their buy-in for the future.

One of the challenges encountered was to obtain acceptance changes  procedures that have been in use for an extended period of time.  Active participation of staff from all sectors of the water quality management team, with special reference to the support received from senior/executive management of the respective sites, was a huge asset in resolving these issues.  This again elucidated the importance obtaining support from both the “floor” and the “top”. 

Field experience 1.2 - Corporate commitment to water quality

Rand Water was fortunate in that senior management has always been committed to providing high quality water, and demonstrates this by having compliance to water quality standards as one of the main performance indicators in the annual corporate performance evaluation system of staff dealing with water quality management.  A water quality policy statement was adopted by senior management containing the following commitment to consumers:
1. The water should not contain any chemicals or radioactive substances deleterious to health, be free of pathogenic organisms and where possible not be corrosive or scale forming.

2. The drinking water produced will comply for a minimum of 95% of the time with the national standards for water quality variables with chronic health effects and 99% with those having acute effects, typically the microbiological variables.
3. The World Health Organization drinking water quality guidelines will be used as a benchmark.
4. All  contractual water quality obligations with customers, will be honored. 
The corporate commitment to water quality formed the basis of what was required and hence the performance targets against which the success of the WSP would be measured.. 

The inclusion of water quality Key Performance Areas (KPA) and Key Performance Indicators (KPI) in corporate performance objectives  increased the importance of water quality for the organisation.

Module 2: Describing the water supply system.

Field experience 2.1 – Value of detailed systems flow diagrams

Describing the supply chain was considered a very important component of the WSP in that it provides an understanding of the catchments from which drinking water is derived, available infrastructure for treatment purposes and the distribution network.  The degree of detail included in these diagrams was such that it would enable staff to:

1. Obtain an overview of the water supply chain. 
2. Understand the catchments and inter-basin transfer schemes from which Rand Water obtains its raw water. 
3. Obtain an understanding of the purification systems and how the respective processes relate to each other.
4. Have an understanding of the distribution network and how the respective systems relate to purification sites, booster pump stations and reservoirs. 
5. Obtain sufficient background knowledge of the entire water supply chain to establish risk areas and allow for the logical placing of critical control points. 
6. Be aware of the location of all current water quality sampling sites. 
7. The following diagrams were developed: 
· A diagrammatic representation of the entire water supply chain;

· The catchments from which Rand Water derives its raw water for purification (separate diagrams for each of the catchments);

· The major inter-basin transfer schemes;

· The water purification systems (several diagrams)

· Booster pump stations (diagrams for each booster station indicating incoming and outgoing mains);

· Secondary pump stations (diagrams for each of the secondary pump stations indicating incoming and outgoing mains);

· Distribution system (separate diagrams for each distribution system supplying customers of each of our 19 WSA’s providers);

· Tertiary disinfection facilities

Although the systems flow diagrams were developed for the purposes of understanding the water supply chain and for identification of risks, the detailed information portrayed in these diagrams had other advantages in that staff were now using the same set of diagrams for a broader range of activities thus ensuring a common understanding of how the systems relate and function within the water supply chain. These diagrams were also found useful during the training of new staff.
Module 3: Identify hazards and hazardous events and evaluate risks

Field experience 3.1- approach adopted for risk assessment 

For the purposes of risk and hazard assessment, Rand Water adopted the view that if it was able to meet the water quality standards/guidelines referred to in module 2.1 on an ongoing basis it will provide adequate protection to its customers.  The purpose therefore was to evaluate Rand Water’s ability to meet targeted water quality objectives on a sustained basis. 
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Figure 2. Methodology used for risk and hazard assessment

3.1:  Risk assessment approach

Rand Water purchases its raw water from the National Government with little direct control over the water quality that it receives at its raw water intakes, yet it has to comply with specified drinking water quality criteria. It is therefore essential that Rand Water is confident that its purification system is able to produce water meeting the desired drinking water quality specifications and that the water does not deteriorate in the distribution system.  The approach adopted is shown in Figure 2.

Hazards were categorized by the impact that concentration levels in excess of the stipulated standard would pose. Using this methodology four hazard impact groups were established, namely:

· Constituents with acute impacts such as viruses, pathogenic protozoa, bacteria and chemicals that could be present at levels that can result in an acute response.

· Constituents with chronic health effects being those with accumulative properties such as metals and organic substances etc.

· Constituents that have aesthetic impacts such as clarity, colour, taste and odour.

· Constituents of operational importance such as conductivity, pH, turbidity and residual chlorine.

The risk of exceeding the standards/guideline values is determined by using the preceding three sets of annual data of both the raw and final water against targeted drinking water standards.  Results obtained from this comparison were used to:

· Establish trends in both raw and drinking water quality.

· Establish the risk in the raw water for each of the constituents listed in the national drinking water standards that need to be accommodated by the purification works.  This analysis also indicates the probable risk/hazard should the purification system fail.  This evaluation is performed at the 95th percentile level, implying that 95% of the recorded results are within the specification. 

· Establish compliance with national drinking water quality standards at the 95th percentile level of water leaving the production sites.  Compliance requirements for constituents posing an acute health risk were set at the 99th percentile.

Interpretation of this risk analysis:

a. If identified risk in raw water is not removed adequately at the 95th percentile level, purification infrastructure is inadequate or processes need optimisation.

b. If identified risk in raw water is removed and national drinking water standards are complied with then existing purification infrastructure is considered adequate.

c. Partial removal of identified risks may require future optimisation of processes.

d. Where both raw water and drinking water standards meet quality target there is no risk

e. If raw water meets drinking water standards and the final product water does not, it implies that a contaminant has been added to the water during the purification process. Iron, residual chlorine, ammonia and trihalomethanes are typical examples as they relate to operational efficiencies and the type of purification chemicals used. 

Samples collected from Rand Water’s extensive distribution network are evaluated in the same manner to establish risk areas and trends.  Compliance limits applied and frequency of compliance are the same as for the mentioned drinking water. 

The second component of the risk analysis programme involves analyses of risks that are not transparent from the analyses of historical data.  This relates to planned changes in the catchments from which our water is derived, risks/alteration to current infrastructure, changes in standards/legislation and adequacy of available skills.  This is facilitated by questionnaires forwarded to site management followed by one day workshops for the respective sites every three years, where the entire water supply chain is evaluated on the basis of:

· Risk description;

· Probability that risk may occur;

· Risk mitigation actions required;

· Risk mitigation actions implemented;

· Risk mitigation actions currently being implemented; and

· Future risk mitigation actions that require implementation.

Field experience 3.2 – Use of the two tier system of risk assessment

Historical data in part one of the hazard and risk assessment module, provided Rand Water with a sound overview of the current and past trends in water quality.  As this analysis spanned several seasons it also provided seasonal trends in water quality.  Historical analyses of information also enabled the assessment of the ability/reliability of installed infrastructure to meet current demands and identify areas where future risks may arise.  This approach to a large extent negated the problems of using a qualitative “gut feel” to risk assessment as the risks were based on factual data and trend analyses. 

The second part of the Rand Water risk assessment requires expert knowledge and is currently being implemented using the WHO risk scoring matrix for ranking of risks.  Problems experienced with this approach include differences of opinion especially as it pertains to scoring of risks and the unavailability of staff to participate in this time consuming process due to work related pressure.  

Module 4: Determine control measures, reassess and prioritise risks

Control measures put in place consisted of three key activities which collectively set out the approach adopted by Rand Water.
Field experience 4.1 - Establishing critical control points. 

Critical control points in the WSP have been identified based on the following:

· The need to remain abreast of both water quality trends and contamination incidents in the raw water supply that may impact product quality;

· The need to know the quality of the raw water being treated to enable adjustment/alterations/optimisation of purification unit processes;
· The need to track performance of individual unit processes such as coagulation, sedimentation, filtration, disinfection as well as drinking water quality in the rising mains;

· The need to track changes in water quality throughout the distribution network; and

· The need to track any impacts on water quality as a result of operational interventions.
Field experience 4.2 – Setting operational control limits

Operational limits are specific numerical values set for those water quality variables impacted at each of the critical control points.  These values were obtained from historical data, meaning that if these target values are met at each of the critical control points, compliance with the final product quality standard is assured.  Compliance with these targets also indicated optimal functioning of installed infrastructure and the operation thereof. In essence, this relates to the multiple barrier approach promoted by the WHO.

Non-compliance with these limits is corrected via pre-determined corrective actions entrenched in the standard operating procedures (SOP’s) in all site ISO 9001 quality manuals.  Protocols have also been developed for specific water quality variables where problems may arise from several points within the water supply chain.  This aspect will be discussed under Module 8.

To date, site specific operational manuals have not been standardised (they do, however, contain the requirements of the WSP), posing some inconvenience when auditing these systems.  Some “turf” protection was evident during the development of protocols as differences in management approach were evident at the respective sites.  This was eventually resolved via time consuming workshops with some uncertainty whether total buy-in was achieved from all sites. 

Module 5: Develop, implement and maintain an improvement/upgrade plan

The functioning of the WSP is evaluated on an ongoing basis via daily site operations meetings, monthly departmental meetings and a monthly corporate Potable Water Quality Working Committee meeting. Identified problem areas are discussed and resolved at these meetings by employing different solutions such as optimising operational procedures, changing operational settings and researching identified problems (see Module 9).  Changes to existing infrastructure, or obtaining new or additional infrastructure is effected by the capital budget.  The latter is determined on an annual basis and financed via the corporate budgeting process. Emergencies are dealt with via special board reports. 

Field experience 5.1 – Two tiered approach to dealing with corrective actions

Rand Water has a two tier structure of dealing with corrective actions.  Tier one relates to situations where operational limits at specific unit processes (critical control points) are exceeded.  Corrective actions under these circumstances relate to site specific operational activities and are included in site specific operational manuals of unit processes such as filtration, disinfection etc. 

Some problems (tier two interventions) experienced with regard to water quality cannot be resolved at any given single unit process (critical control point) and need to be addressed in a holistic manner which may require actions at various stages throughout the supply chain.  Typical examples are turbidity, pathogenic protozoa and E coli where malfunctioning of more than one unit process such as coagulation, sedimentation or filtration may result in product quality targets not being met.  To address these problems protocols were developed for key risks identified during the hazard and risk assessment exercise.  These protocols guide the actions of specific staff from different departments/divisions/sites.  Protocols are intended to provide clear instructions on how to resolve particular problems, indicating monitoring, communication, and remedial actions.  Three intervention levels have been defined in these protocols with specific actions linked to each intervention level.  Single page decision and responsibility matrices are used as a quick reference guide for actions.

Rand Water has developed protocols for the following water quality variables:

· Algal toxins

· Taste and odour

· E.coli

· Pathogenic protozoa

· Dirty Water (turbidity > 5NTU)

Non-compliance with minimum residual chlorine concentrations at the end points of the Rand Water distribution network during the hot summer months resulted in an extensive investigation of this problem. Long retention times, high ambient temperatures, dosing problems and in-field analyses of residual chlorine concentrations were highlighted as problem areas.  To remedy the problem the Bulk Water Services department updated its ISO 9001 disinfection procedure which now includes regular retraining and testing of samplers tasked with the responsibility of sampling and testing for residual disinfectant concentrations.  Dosing procedures during these hot periods were also altered to render higher residual chlorine concentrations and certain capital investments were made to ensure adequate disinfection infrastructure to meet these demands.  Rerouting of water via the distribution system to reduce retention times was also implemented.  It should however be noted that the microbiological quality of the water was not compromised during this period. 

Field Experience 5.2 - Advantage of monthly potable water quality meetings

Traditional organisational structures resulted in the water purification process being managed in “silos“ with little interaction between staff responsible for different parts of the water supply chain.  The monthly Potable Water Quality Working Committee meeting in Rand Water was found to provide a very valuable opportunity for all sites, divisions and departments to interact.  At these meetings monthly analyses of water quality information (audit results) are provided, problem areas identified and solutions discussed. This meeting is also used to update staff on the latest national and international trends, information sharing and for training purposes.
Module 6:   Define monitoring of control measures

Field experience 6.1 – establishing monitoring sites and schedule

Rand Water maintains an extensive monitoring programme to ascertain compliance with operational limits at all critical control points.  Current monitoring programs include the catchments, raw water intakes, the purification system, rising mains, booster pump stations, various sites within the distribution system, reservoirs and at point of delivery.

Frequency of sampling in the catchments varies from bi-monthly to monthly pending the nature of the catchment and the proximity of the sampling site to the raw water intakes.  Comprehensive analyses are performed on intake samples on a monthly basis, key operational constituents, such as conductivity, pH and turbidity are performed on-line.

Operational analyses for appropriate variables within the purification system are performed on a shift basis.  Comprehensive chemical analyses are performed on purified water on a weekly basis, while microbiological analyses are performed on a daily basis.  Operational constituents such as conductivity, turbidity, pH and residual chlorine are analysed on-line on all rising mains and at the booster pump stations.  Routine samples collected throughout the entire distribution system are analysed on a weekly basis inclusive of microbiological and residual chlorine analyses.  Radioactivity, viruses and pathogenic protozoa are tested for on a monthly basis at selected sites.  Analyses for a wide spectrum of organic water quality variables are performed twice per annum.
Field experience 6.2 – retaining and recruiting skilled water quality analysts 

Critical to the success of this programme is the ability to obtain and retain skilled analysts which is proving to be a huge problem due to the shortage of these skills within South Africa.  The maintenance of on-line monitors and their communications systems is also proving a big challenge due to a shortage of skills.  To alleviate this problem Rand Water has established Professorial Chairs at various universities and has embarked on an extensive training programme of its staff to improve their skills.  The exodus of skilled and experienced “baby boomers” is also adding to this problem due to a loss of corporate memory.  Another approach adopted by Rand Water to redress the skills problem is by means of its graduate training program where newly qualified graduates will be mentored for a two year period. 

Module 7: Verification 

At Rand Water the verification of water quality is done at two levels:

Internal drinking water quality verification is performed using routine monitoring programmes of the distribution system.  Water samples are collected in accordance with a fixed schedule and analysed at Rand Water’s ISO 17025 accredited analytical facilities.  Results obtained are published monthly on a public website.  The Rand Water laboratory participates in both national and international proficiency testing schemes in accordance with ISO 043 directives to ensure analytical accuracy.

Drinking water verification is performed monthly on water samples, collected from randomly selected sampling sites, by an independent laboratory.  The laboratory used for this purpose is also an ISO 17025 accredited laboratory. 

The Rand Water WSP is entrenched in the Rand Water ISO 9001 quality system and as such it is audited four times a year (twice internally and twice externally). 

Field experience 7.1- Auditing of WSP

It is our experience that customer satisfaction, maintaining a complaints register and the response to consumer complaints are most often included in external audits whereas compliance with corporate water quality commitments and improvement reports on non compliances with ISO procedure records, are most often audited by internal auditors

Field Experience 7.2- Sustaining customer confidence

Sustaining customer confidence in water quality supplied was found to be difficult despite the fact that Rand Water complies with the national standards for 99.6% of the time.  Consumer satisfaction surveys of water quality only yielded a satisfaction rate of 83% highlighting the difficulty in changing the perceptions of consumers often bombarded with “near truths” from vendors of home water treatment devices or non-related media articles

Module 8: Prepare management procedures

Field experience 8.1 – Experience gained using ISO 9001 procedure writing principles.

Rand Water is a fully ISO 9001, ISO 14001 and OHSAS 18001 accredited facility and as such is guided by the principles of sound management procedures and documentation as outlined by these standards. To meet ISO 9001 standard procedure writing requirements, all activities of the WSP were compiled in accordance with the outline shown in Figure 8.1.
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Figure 3: Standard procedure writing protocol
Under item 6 “procedure” of Figure 3 all standard operating procedures of specific activities required for each unit process such as filtration, disinfection, customer complaints, monitoring programme, etc was compiled.  For each of these activities it was required that critical control points be identified, operational limits set and appropriate monitoring programs developed that would enable ongoing monitoring of compliance with set operational limits.  These procedures also required that pro-active corrective actions be developed to address areas where operational limits are exceeded. 
The compilation of these WSP modules using ISO 9001 procedure writing principles ensured that all necessary information for each unit process was available inclusive of responsibilities, references and record keeping of changes.  This was particularly helpful when specific procedures were in need of revision, and because the same format was established for the entire organisation most staff was familiar with the outline and expectations on the system.  Complying to an acknowledged management system such as ISO9001 ensures comprehensive coverage of management issues

One of the key performance areas in the performance contracts of Rand Water staff is zero repeat ISO 9001 audit findings.  If therefore, an ISO 9001 finding on water quality management issues is identified during an audit it is in the best interest of the responsible persons to remedy the finding prior to the next audit.
Module 9:  Develop supporting programmes

Water boards in South Africa were essentially a “silent service” prior to the 1990’s.  Events such as the introduction of bottled water heightened awareness of water quality and consequently water boards and local authorities embarked on customer awareness programmes.
During the development of Rand Water’s WSP it became evident that some unique support systems had to be applied to ensure successful implementation of such a plan.  The following essential activities have been identified and implemented:

Field Experience 9.1 – Communication 
Good communication plays a pivotal role in the coordination of WSP activities where different organisations perform consecutive functions within the water supply chain.  Internal communication (within each of the above organisations) is important, as each employee is ultimately an ambassador for his/her organisation.  Keeping employees informed of “top-of-mind” issues will ensure minimal spread of misinformation and enhance understanding of WSP procedures and protocols.
External communication (between the above organisations and consumers) is regulated by various mechanisms (legally, contractually) and is described as a key support activity in the WSP.  Rand Water gathers extensive water quality information on relevant raw water resources, water treatment and bulk distribution of drinking water.  Without proper communication channels, local authorities, who are legally charged with the supply of safe drinking water, would have limited quality information on the product they purchase.
Field Experience 9.2 – Education 
Rand Water has developed a range of hands-on “edutainment” (Education and entertainment) activities, aligned with the national outcomes-based school curriculum, focussed on preventing wastage and pollution of resources.  Workshops for learners and educators are held on a daily basis at each of four regional sites.  At one of these sites a scale model of a water purification works allows children to undertake their own water purification experiments.  This is followed by a train trip through a full scale purification plant.
A range of water education materials have also been developed to suit local conditions.  These materials are supplied free of charge or sold on a cost recovery basis.

Field Experience 9.3 - Employee training and awareness 

In South Africa a dire skills shortage exists in certain sectors of the water industry.  While Rand Water has managed to retain limited numbers of technically skilled and experienced staff, many local authorities are ill equipped to deal with water supply problems.  At Rand Water a concerted effort is underway to supply in-house training for employees and new graduates in order to address the skills shortage.

Field Experience 9.4 - Research and technical support

Research and technical support is required when problem resolution, process infrastructure & chemical evaluation and proactive research needs to be undertaken.  Utilities that do not have the facilities to perform these activities should at least have the technically skilled staff to identify the need for these activities and arrange outsourcing of the work.  Rand Water has a dedicated unit that performs the above activities.

Module 10/11:  Periodic review and revision of WSP

The WSP is inter-divisional/departmental in nature as it requires a large number of varied activities to be included in the development of the plan.  During the development of the initial WSP all relevant available competencies within the organisation were utilised, thus enhancing the skills of both managerial and operational staff in the complexities of integrated water quality management.  

Field Experience 10.1 – Establishing review frequency

Review of the WSP, at pre-determined time intervals (every three years) to allow for additions/alterations to systems and changes to manpower structures is envisaged.  It is, however, not the purpose of the WSP to develop a detailed operating procedure manual, as this is the task of specific operating units accountable for the development, implementation and management of ISO 9001 quality manuals for specific functions.  The manner in which Rand Water has compiled its WSP procedures (ISO procedure writing methodology) also has the added advantage that it is not necessary to revise the entire WSP at the same time. Individual record keeping of changes to individual procedures enable revision of specific procedures on a needs only basis.
Some of the changes affected to the WSP during the most recent revision included:

· Alteration of the risk and health assessment approach to the current method referred to in module 3. Previously this was done  employing a decision matrix;

· Updated existing flow diagrams where necessary;

· Re-evaluated and updated water quality monitoring program across the entire water supply chain;

· Updated water quality commitments as a result of national water quality standards having changed.

The Rand Water WSP was developed in 2003 and revised in 2007/8.  Although not complex, the development, implementation, and maintenance of the WSP requires a lot of attention to detail and staff that are fully aware of the functioning of the components of the supply chain for which they are custodians.  A lack of water quality related incidents in the past precluded Rand Water from using this mode of experience for the improvement and evaluation of the WSP. 

Rapid staff turn-over and loss of skilled and experienced staff will impact future ability to update and sustain the WSP.

Field Experience 10.2 – WSP Champions 

Successfully implementing a WSP in a large organisation consisting of a number of different divisions (some geographically remote) has its own challenges.  It is imperative that WSP champions are identified at all management levels and in all business units.  These champions need to be fully acquainted with the requirements of the entire WSP to ensure a sound understanding of the interactivity of the different components in the greater integrated water quality management process.  The manner in which Rand Water has implemented its WSP has had the added advantage that it has separated water quality assurance from water quality control thus providing an additional safeguard where existing operational procedures are evaluated in a holistic manner spanning the entire supply chain
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