Advisory request response
1. Introduction 
Kafubu Water Company 
Kafubu Water and Sewerage Company (KWSC) was established following the Zambian Water Sector reforms, implemented in the early 1990’s.  Post-reform legislative and institutional arrangements introduced after 2000 provided for the establishment by Local Authorities of independent Commercial Utilities (CUs), to be responsible for water and sanitation service provision in urban areas under the jurisdiction of the Local Authorities.   
KWSC provides services to urban areas in three Local Authorities, Ndola City, Luanshya Municipality and Masaiti District Council.  The 2000 census populations of the Ndola, Luanshya District and Masaiti District were 374757, 147908 and 95581, the last including both urban and rural areas. Average growth rates over decade up to 2000 were 1.1%, 0.2% and 1.2% for Ndola City, Luanshya District and Masaiti District respectively.  The Preliminary Report on the 2010 census gives population figures of 455194, 153117 and 102503 for Ndola, Luanshya and Masaiti Districts respectively, indicating population growth rates over the last 10 years of 1.96%, 0.035% and 0.7% respectively[footnoteRef:1]. [1:  These figures suggest that the CSO population projections for 2025, used in the Carl Bro report for Danida, are too high, particularly for Luanshya and Masaiti.] 

KWSC is headed by a Managing Director, who reports to a Board of Directors.  Two of the ten-member Board are appointed by the Minister of Local Government and Housing  while the remainder are appointed by the three councils as shareholders. The company is divided into six Directorates, Engineering, Finance, Commercial Services, Human Resources and Administration, Planning and Regional Directorates.  Responsibility for operation and maintenance lies mainly with the respectable  Directorates.
The latest figures for the number of connections for the three Districts are as follows:
Table 1 – Kafubu Water Company and Sewerage Connections
	Area
	Water connections (Feb 2011)
	Sewerage connections (August 2010)

	
	Total
	Domestic
	Commercial
	Total 
	Domestic
	Commercial

	Ndola
	32833
	31381
	1452
	24333
	23399
	879

	Luanshya
	15430
	14919
	511
	9506
	8311
	1120

	Masaiti
	408
	391
	17
	0
	0
	0

	Totals
	48671
	46691
	1980
	33839
	31710
	1999



In addition, there are 90, 116 and 2 industrial customers respectively in Ndola, Luanshya and Masaiti respectively.  
The Japanese International Cooperation Agency (JICA) has agreed to provide a $US 20 million Grant, which will be used to replace leaking mains, including those from the Kafubu waterworks service reservoirs to Ndola, and rehabilitate waterworks.  DANIDA is likely to provide around $US 77 million under the Danish Government’s Mixed Credit scheme to fund improvements in all three areas and covering both water supply and sewerage.  The DANIDA funds will be channelled through the Ministry of Local Government and Housing  via Ministry of Finance. 
Summary of the Advisory request
KWSC approached IWA and requested advisory support on Operation and Maintenance issues.  Within the short time available the focus of the advisory support was to be on developing an overall approach to operation and maintenance but more specific advice is given where possible.  
2. Rapid Assessment of O&M procedures and problems
Rapid assessment process
The assessment followed the following steps:
· Exchange of information between Consultant and KWSC by email prior to field visit
· Initial discussions with KWSC officials
· Field visits
· Discussions with individual KWSC officials on specific points, particularly the interesting initiative on remote monitoring systems
· Final informal presentation of findings, followed by discussion
· Report writing
Framework for assessment
The initial assessment of O&M systems used the framework shown in Figure 1 below.  This shows the multiple conditions that need to be in place for good O&M practice to be first introduced and then maintained over time.


Figure 1 – Conditions required for good O&M
Once these conditions are in place, the challenge becomes to ensure that good O&M systems are introduced and then sustained so that facilities do not slip back into a state in which good O&M again becomes impossible.
Rapid assessment findings
The main challenges facing KWSC relate to the conditions shown at the bottom and left-hand sides of Figure 1.  The facilities provided are, on the whole, appropriate but their poor condition makes good operation difficult and in some cases impossible. A shortage of funds has made it impossible to upgrade facilities to a state that allows good operation and maintenance and some essential activities, such as the periodic replacement of filter media, are being delayed because of lack of funds. The result is a vicious circle of deteriorating facilities and services.
The other major issue at present is the lack of reliable and up-to-date information.  Basic systems for recording the operation of pumps and treatment facilities, water main repairs and water meter performance are in place.  However, there is a clear need to improve information systems. In particular:
· Existing system records are old and do not appear to have been updated recently
· The lack of bulk metering means that there is limited information on how much water is produced, how much is lost through leakage, wastage and theft and how water is distributed around the distribution system.
· While repairs are recorded manually, there is scope for improved systems for analysing repair records so that trends can be identified and priorities for replacement/ refurbishment can be determined.
· Operating manuals and standard operating materials for equipment and facilities are not available.
The problem of poor quality facilities will, to some extent at least, be addressed by the proposed capital investment under the JICA and DANIDA programmes.    However, it will be difficult to keep facilities in good condition after these investments have been made unless funds are then available for the ongoing operation and maintenance of the new/rehabilitated facilities.  
KWSC staff are clearly committed to their work and appear to have good basic knowledge of issues relating to the operation and maintenance of the facilities for which they are responsible. The challenge now is to ensure that they are provided with the further knowledge and skills required to bring in and sustain improved procedures. In some cases, there will be a need to introduce new skills. For instance, any initiative to introduce GIS-based systems for recording facilities and repair activities must be accompanied by the recruitment and/or training of individuals who can use and update these systems.    
Over and above these points, there is an argument for paying more attention to the sewerage and sewage treatment works maintenance.  KWSC’s focus to date appears to have been on water supply, perhaps because poorly performing water supply will have a greater impact on revenue than a poorly performing wastewater system. However,   inspection of waste stabilisation ponds in Luanshya reveals that (a) they are in extremely poor condition and (b) they are receiving very little flow, certainly less than the design flow.   This is partly explained by the fact that an upstream pumping station is not operating but it appears that local areas are sewered and drain to the ponds by gravity so there should be more flow.  The DANIDA report notes that many sewers are blocked and this suggests that maintenance has been neglected.  DANIDA suggest that some of the blockages relate to small (100mm) pipe diameters and this may or may not be a factor.  However, gross solids entering sewers through manholes with broken or missing covers and silt carried by rainfall are likely to be more important causes of blockages.  This is an example of a situation that cannot fully be explored without a detailed survey of the existing situation.   It is likely that this would reveal the need for sewer cleaning and perhaps replacement and a subsequent programme to ensure that manhole covers are replaced promptly and that illegal connections are not made to sewers.
Masaiti’s water supply facilities are in poor condition. Again, it seems that there is a revenue issue.  The Masaiti systems are small and do not cover their costs, requiring cross-subsidy from other parts of the system and it seems that their O&M has tended to be neglected.  The Masaiti systems are fairly simple but this does not mean that they are maintenance free.  The O&M plan should not neglect them.
One last general point is that there are some safety issues to be addressed. For instance, there are no railings along the walkways at the waterworks visited in Luanshya. There is a need for a thorough assessment of safety risks to both operational staff and the general public. Action to reduce risks should be included in any operational plan.
3. Prioritization 
Overall approach 
The first stage in prioritizing possible O&M improvement actions will be to categorize them in terms of the ease with which they can be accomplished and the impact that they are likely to make.  A conceptual approach to this categorization is given in the matrix in Table 2 below. 
Table 2 – Matrix showing conceptual approach to prioritizing interventions
	Category 1
Relatively easy and cheap to do.
High benefits in terms of reduced costs, improved service levels and safety and/or:
Required in order to allow other tasks to be carried out.
	Category 2
Relatively easy to do
Some benefits 

	Category 3
Hard to do and/or dependent on other actions
High benefits
	Category 4
Hard to do and/or dependent on other actions
Some benefits



Within this overall framework, the initial priority should be to identify actions that:
· Reduce expenditure
· Improve information systems and
· Improve procedures, in particular introducing a more logical approach to maintenance.
· Eliminate any severe safety risks
Priorities for information system improvement include:
· Updating system plans and ensuring that they are produced in a form that can easily be updated
· Electronic recording of faults and repair activities
· Acquisition/production of operational manuals and standard operating procedures for pumps, treatment facilities and other facilities as appropriate. 
As the conditions for better operation and maintenance are put in place, it will become possible to introduce improved O&M procedures.  The aim should be to:
· Ensure that staff follow appropriate operational procedures; and
· Move from crisis maintenance to preventative maintenance, designed to ensure that lack of maintenance does not lead to premature failure of equipment and facilities
Preventative maintenance tasks might involve a combination of scheduled maintenance and ‘just in time’ maintenance.    
Scheduled maintenance should be used where the impact of failure to carry out an activity cannot immediately be seen or where rapid deterioration in performance and condition may result if a maintenance task is neglected.  Examples include routine greasing of equipment, replacing the oil in vehicle motors etc.
Just-in-time maintenance may be appropriate where the need for maintenance can be clearly observed or recorded and the consequences of some delay in carrying out the maintenance task are not serious.  Leaks from pipe joints and gland packing on pumps and valves are examples of easily observable states while a worn impeller might not be obvious from the outside but can be inferred if flow and pressure records indicate that the performance of a pump has started to deteriorate and confirmed by inspection. 
Both scheduled and just-in-time maintenance will require that the materials and equipment required for improved maintenance are available as and when needed.  This in turn suggests a need for good stores systems, with a tactical emphasis on keeping essential spares in stock.  For example, the bearing on the rotating arm on one of the trickling filters at New Kanini sewage treatment works has failed.  KWSC staff have information on the part number but no part is available in their stores. The failure of this bearing is a common problem and it would make sense to ensure that one or two spare bearings are available at all times so that failed bearings can be replaced promptly.  
Specific priorities
Specific priorities under the general headings listed in sub-section 3.1 might include the following:
Reduce expenditure
· Install capacitors to reduce load factor and hence reduce power costs.  (This may already be part of the JICA programme and is certainly recommended by DANIDA). 
· Ensure that the agreement with the electricity company is based on the actual installed power requirement of pumps. (Failure to do this may result in KWSC paying excessive bills
· Acquire a number of ultrasonic flow meters and use them as part of a pilot leak detection and repair initiative in a selected water supply zone.  (Reduced leakage means reduced expenditure on treating and pumping water). 
· Reinstate the automatic head-loss measurement sensors on rapid gravity sand filters so that backwashing happens automatically when the head-loss across the filter reaches a pre-specified figure. 
Improved information systems
· Update system records.  This may be done on the existing record drawings in the first instance but these are in poor condition and possibly incomplete and the longer term aim should be to transfer all records to an electronic base (autocad or GIS).
· On the basis of improved system records, delineate water supply zones and sewerage drainage areas and identify the zones and drainage areas that appear best suited to the piloting of improved operational procedures. 
· Information on operational procedures.  Obtain manufacturer’s operational manuals for pumps and other equipment.  (If this is not possible, download generic operational information from the internet).  Summarise key points and make sure that operators are aware of them. Look at the possibility of producing checklists for key operational tasks, to be filled in by operational staff
· Computerize existing pipe repair records, using a simple spreadsheet in the first instance. The longer term aim should be to integrate these into a GIS system.  
· Obtain the tools required to collect the basic information required to guide efforts to improve operational procedures.  Particular priorities include the purchase of perhaps two additional portable ultrasonic flow meters (to be used in the assessment of unaccounted-for water) and the replication of the ITRON remote meter data recording system that has been successfully piloted on the meter at the hospital in Ndola. 
Improved operational systems
· Explore options for automatic remote operation of water supply system valves that have to be regularly opened and shut. (There are about four such valves in Ndola, which have to be opened and shut each day to allow water to be distributed to different areas).  The key aim here should be to reduce the costs associated with sending a vehicle and staff members to operate the valves by hand).  
· Identify key system components and ensure that spares are available.
· Explore the potential benefits of entering into ‘term’ contracts with local workshops for essential maintenance tasks.  (In the longer term, there is a need to explore the options for improving in-house workshop facilities but this needs a more detailed assessment of what is best done in-house and what should be contracted out.  
· Carry out pilot leak detection and repair procedures in one or more selected water supply zones.
· Carry out pilot pilot sewer assessment exercise in one or more drainage area and identify the repairs, equipment and procedures required to bring the operation of the system up to an acceptable standard. 
4. O&M improvement plan 
It would not be appropriate to develop a full O&M improvement plan on the basis of a two day visit.  Accordingly, this section provides only some broad guidelines on the key elements of such a plan.  Following the conceptual framework set out in Table 2, the following broad outline for the plan is suggested:
Phase 1 –	 Identify and carry out any improvements that can be implemented with virtually no expenditure.   (Some within Category 1 and perhaps Category 2 in Table 2).
	Identify key spares required to ensure continuity of operation and explore options for obtaining or making those spares.
	Start information collection where resources to collect information are already available (for instance manual verifying and updating of system maps).
	Identify funding options for purchasing equipment required for further priority information collection (portable ultrasonic meters, data loggers, CAD and GIS programs, plotters etc).  Ideally, these items should be included in the DANIDA funding or other funding proposals.
Phase 2 - 	After obtaining funds, carry out operational improvements and start information collection requiring relatively limited funds that are still beyond the resources available to KWSC at present.  (For instance, installation of working level recorders on service reservoirs).
	Investigate options for introducing improved stores and workshop systems while considering term contract options for carrying out essential repairs.
	Develop full O&M improvement plan as relevant information becomes available
Phase 3 -	Introduce operational improvement as facilities are improved/provided under JICA, DANIDA and other programmes.
	Seek funding as necessary for full implementation of O&M improvement plan
At this stage, no attempt has been made to put a precise timeline on this suggested sequence of activities.  As a rough guide, Phases 1 and 2 might each last around 6 months, possibly with some overlap. The full O&M improvement plan might be available after about 12 months and implementation of the plan might be scheduled over 3 – 5 years, depending on the availability of funding.  	
The possibility of obtaining some of the basic equipment required for the above programme using the proposed DANIDA funding should be explored.  Possibility items and activities to be funded in this way, in addition to those already included in the proposals, include ultrasonic flow meters, improved instrumentation, remote operation of key valves, software and hardware required for system mapping and software and hardware for remote collection of information from strategically placed bulk meters (using the system already deployed at the Ndola Hospital meter). 
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