GUIDELINES FOR MANAGING THE MAINTENANCE OF FACILITIES FOR HEALTH AND EDUCATION

Introduction
These guidelines have been produced to assist World Bank Task Managers managing construction projects in the fields of health and education.

They are intended for use in projects constructing simple health and education facilities but could be modified for use in other projects.

In less developed countries many important capital assets including health and education facilities are run down beyond the point of economic repair.  There are many reasons for this but the main reasons would appear to be poor or inappropriate design of the facilities initially, poor construction, inadequate management of the maintenance of the facilities and inadequate finance for maintenance.  

It is unfortunately much easier to procure funding for new facilities than it is for maintaining existing ones (and the construction of new facilities is often seen as a better solution than the maintenance of existing facilities) but the construction of new facilities will of course only add to the total maintenance burden.  Poor construction of new facilities due to incompetent contractors, inadequate supervision or corrupt practices will also add to the maintenance burden.
The design of appropriate facilities for education and health is beyond the scope of these guidelines but is an issue that should obviously be considered by project management.  Facilities should be designed by trained professionals who have a good understanding of the climate and the culture of the country and the design of facilities should be responsive to the climatic conditions of the country, economic to build and maintain and appropriate to their function.  The ease and economy of maintenance should be considered when the buildings are being designed.  It might for instance be more economic in the long run to spend more initially on better materials that will require less maintenance.
After the facilities are complete, project management should ensure that funding is available for maintenance either from central government or if this is not possible from the local community.  It may in fact be better to involve the local community in the ownership, management and maintenance of the facilities but if this is to happen, it must be built into the project from the very beginning (see guidelines for community-based construction projects) and training will have to be given to community and staff members in the management of the facilities, in maintenance techniques and also in fund raising for maintenance. 
These guidelines attempt to give guidance to project management staff on the management of maintenance and maintenance techniques.

What is Maintenance?
Building maintenance has been defined as ‘work undertaken in order to keep, restore or improve every part of a building, its services and surrounds to an acceptable standard and to sustain the utility and value of the facility’ and its functional role therefore is to retain the usefulness of the facilities to the users, whether they be staff, students or patients, on a long-term basis.

The financial role of facilities maintenance is to preserve the physical condition of the capital asset that the facilities represent and stop any deterioration and thus loss in value.

Maintenance should be differentiated from renovation or rehabilitation works which are usually one-off projects, large in scale and expensive.  Renovation work also usually means that the building being renovated will be out of use for the length of the renovation programme which will cause disruption to the work of the school or health centre.  Continuous small-scale maintenance of a building should avoid the need for costly and disruptive renovations.

Before embarking on a maintenance programme for existing buildings however, the buildings should if possible be renovated to a common acceptable standard.
Why Maintain Buildings?
Any building such as a school or health centre should be seen as an asset for the whole community and will only be able to serve the community properly if it is kept in good condition.  Teachers will find it difficult to teach and nurses will find it difficult to treat patients if the roof leaks or windows are broken.

Regular maintenance will protect the original investment in the facilities.

Buildings that are regularly maintained and kept in good repair can be used productively and continuously during their life while buildings that are not maintained will gradually deteriorate and become unusable and will have to be closed for expensive and disruptive renovations.  
Buildings that are regularly maintained and looked after provide a safe, pleasant and healthy environment for staff, students and patients.

In areas prone to earthquakes, cyclones, hurricanes or typhoons, regular maintenance will also help to minimise damage to the buildings and contents caused by these storms and ensure that the buildings provide safe places of refuge (assuming that the buildings have been properly designed and built in the first place) for the local community.

Types of maintenance

Maintenance can be classified in a variety of ways but three of the most useful for management purposes are as follows:

· By the size and nature of the works to be executed

· According to the maintenance process

· According to the expenditure budget

By the size and nature of the works to be executed: 

Maintenance can be classified according to the size of the works into major or minor but these are relative classifications and will vary according to the country concerned and its economic situation.  What is minor in an industrialised country may well be seen as major work in a less developed country.
According to the maintenance process: 

Maintenance can be classified more usefully according to the maintenance process and there are three main classifications:

Planned preventative maintenance: This is work directed to the prevention of failure of a facility or building component and may also include service contracts for the regular inspection and servicing of equipment.  

Planned corrective maintenance: This is work to restore a facility or replace a component to an acceptable standard and could include for instance re-roofing or re-wiring a building or replacing doors or windows in order that the building can continue to operate efficiently.
Unplanned or emergency repair or maintenance: This is work resulting from an unforeseen breakdown or damage due to external causes and could include a broken water pipe, broken window panes, an electrical fault, etc.

This maintenance process may then be further classified into two complementary systems: the planned system and the contingency system.  Planned maintenance consists of planned preventative maintenance and planned corrective maintenance as stated above.  Contingency or unplanned maintenance is based upon a policy of waiting for a complaint or report from the building user before any action is taken and if reports are delayed the building can deteriorate badly.
According to the expenditure budget:

Maintenance can be classified as either cyclical maintenance which includes items that regularly recur and must be carried out on a routine basis such as painting and decorating or as occasional items that are carried out only when inspection reveals a fault such as repairs to a roof.
An expenditure budget should therefore be established which takes account of the regular, planned maintenance items such as re-decorating but also allows for a variety of unplanned, occasional items such as broken windows, etc.

The Need for Maintenance

All buildings require regular maintenance if they are to be kept in good condition and have long and useful lives.  Maintenance can be divided into three basic types:
· Day-to-day, preventative maintenance.

· Regular corrective or remedial maintenance.
· Unplanned remedial maintenance or repairs.

Wherever possible maintenance should be carried out on a preventative basis with specific time cycles allocated for each particular task such as for instance a four year cycle for re-painting.  Unfortunately there is always a temptation to extend the maintenance cycles when funds are in short supply although this will lead to an ever-increasing backlog of work and increasing difficulty in returning the facilities to an acceptable standard.

The maintenance budget should include funding for all the preventative maintenance cycles together with the planned remedial maintenance items.  Some allowance should also be built into the budget for those remedial items or repairs that cannot be foreseen.

The committee or manager in charge of maintenance will be in a stronger position to secure sufficient funds if a fully-costed programme is prepared for all the maintenance cycles from which an accurate budget for the whole maintenance programme can be prepared.

Maintenance policy

The neglect of maintenance is a very serious and universal problem in most less developed countries and demands intervention at the national level.  Donors and funding agencies must recognise that the provision of funding for maintenance (and training in the management of maintenance) is as beneficial, if not more so, than the financing of new facilities.  As stated above, the provision of new facilities will only eventually increase the maintenance burden.

It is important therefore to create a sense of national responsibility for building maintenance based on an appreciation that maintaining existing assets is as respectable and worthwhile as constructing new buildings.  All new projects should therefore include a maintenance policy and funding and training for maintenance.
It is also important that there is a national policy on maintenance and that the government recognises the importance and need for regular maintenance and the need for finance for maintenance.

The ownership of facilities and the responsibility for maintaining the buildings should also be clear.

Management of Maintenance

An organisation will be required to manage the maintenance programme.  A maintenance committee should therefore be set up for each facility and one member of staff should be made responsible for maintenance and should be the point of contact for the committee, the community and other members of staff.  

Community participation

Maintenance of facilities must be considered from the very beginning of the project in order to protect in the long term the large sums of money spent on the renovation or construction of facilities.  

It is likely that government will not be able to provide sufficient funds for the maintenance of facilities and the responsibility for maintenance will have increasingly to be transferred to communities and school or health facility committees.

The involvement of the community from the very beginning of the project should increase the feeling of community ownership and thus the responsibility of the community for the maintenance of the buildings when complete and this feeling should be built on.  One way of doing this would for instance to allow for community use of the buildings for purposes other than traditional education.

Training for school staff and communities in managing maintenance, maintenances techniques and in raising funds for maintenance would therefore be useful.

The economics of maintenance

If educational and health facilities are to maintain their value and provide their users and staff with a satisfactory environment, time, effort and money must be expended upon them regularly and effectively.  Unfortunately, maintenance budgets are the easiest to cut in times of financial stringency and the limited funds available are usually directed towards new buildings or the total renovation of existing ones rather than the upkeep of existing facilities.

The costs attributable to a building occur at different times in its life.  These costs must be judged on a common basis before comparisons can be made. In Annex 1, which takes primary school construction in Indonesia as an example, the cost of maintaining school buildings over their useful life is compared with the cost of not maintaining them, using a cost alternative analysis.

In Annex 1, a demonstrable financial advantage is shown for a programme of preventative maintenance for school buildings.  It must be emphasised again however that this advantage will only be obtained if the building is properly constructed in the first instance and this will depend to a large extent on proper supervision of construction.

Maintenance manuals

A simple maintenance manual should be prepared by the consultants responsible for the design and supervision of the construction of the buildings or by the Ministry of Health or the Ministry of Education, to be used by community members and school or health centre staff.  The maintenance manuals should include the following information:

· Date of construction, name of builder and architect, location and means of access.

· As-built-drawings of the facilities showing the buildings, construction details and all electrical, water, telephone and drainage services including those that are concealed.  These drawings should be up-dated to show any later additions and alterations.

· Specifications of all materials and finishes including paint types and colours, etc.

· Details of any special maintenance requirements.

· An indicative maintenance plan showing what items will require maintenance or replacement and when.

· An indicative maintenance budget showing what expenditure is likely and when and what should be budgeted for.

The manuals should also give guidance on maintaining the buildings, remedial maintenance and on rectifying common faults.  Inspections should be carried out regularly and the manual should contain check lists for inspections and preventative maintenance actions that should take place at weekly, monthly and yearly intervals.

Records should be kept of maintenance inspections, actions taken to rectify any faults found and the cost of putting them right and a system should be put in place for reporting more serious problems that cannot be dealt with by the school or health staff or community alone to the district or other authorities.

The manual should cover things like general cleaning, cleaning of toilets, cleaning of drains, checking of roofs for leaks, checking of doors and windows for operation, etc.  

Simple maintenance manuals with illustrations in the form of cartoons have been

produced for health and education projects in India and Zambia.  They have
illustrations of basic maintenance tasks and simple check lists and could be used as

model manuals for school and health centre staff.  

Maintenance guidelines

A maintenance plan should be developed for each facility.  This plan should cover regular inspections, preventative and remedial maintenance and repairs.  Inspections should take weekly, monthly and annually and maintenance should take place on a 4/5 year cycle. 
The daily/weekly action list should mainly cover preventative maintenance actions such as general cleaning in and around the school buildings while keeping an eye open for any obvious problems such as the appearance of termite trails, roof leaks, etc.  Floors should be swept regularly, furniture should be moved and the floor cleaned underneath and behind and toilets should be kept clean and functioning.
The monthly inspection list should contain items such as inspecting and trimming trees or bushes close to the building; checking roofs and gutters for damage, loose nails or screws and leaves; checking for termites or nesting insects; checking that doors, windows, locks etc are in working order; checking that toilets, wash-basins, taps, wastes, etc are in working order; checking that storm-drains are not blocked; checking that light fittings are working; checking that furniture is in good order; etc.

The annual inspection list should contain items such as checking the roof for leaks, damage, rust, etc; checking gutters and down-pipes for damage, blockages, etc; checking all exposed roof timbers and fascias for paint finish, rot, etc; checking ceilings for water damage, sagging, etc; checking floors for cracks or damage; checking walls for cracks or damage; checking windows, doors, frames and hardware for faults and damage; checking the electrical system for faults; checking water supplies for leaks and other damage; checking the whole sanitary installation, septic tanks and soakaways for faults, blockages or damage; checking storm-drains for blockages or damage.

An action list should be pinned up within the facility to remind staff of the weekly maintenance and cleaning actions required of them (see below).  Inspection check-lists should be devised for the monthly and annual inspections to be used by maintenance committee members, community members or staff (see below).  It must be emphasised that action must be taken as soon as possible if a problem is discovered.  Small problems that can be easily dealt with will become much larger problems that will be difficult and expensive to deal with if they are not resolved as soon as they are discovered.
It would also be a good idea to devise a set of rules for staff and students or patients using the facilities and display these prominently (see below).  This is especially important in schools and students should be encouraged to follow the rules and also to take part in the actual maintenance of the buildings.
ANNEX 1: GENERAL RULES & DAILY & WEEKLY MAINTENANCE 
General Rules

The school or health centre should have a set of general rules applicable to staff and

students or patients that will help to keep the buildings clean and well looked after.

These rules should include the following:

· Do not allow leaning on walls.

· Do not allow writing on walls.

· Keep furniture away from walls if possible.

· Keep the building clean and tidy.

· Do not allow rubbish to be thrown on the floor or around the building.

· Do not stack materials against external walls (either inside or outside) as this could encourage damp.
· Do not use toilets when water is not available.

· Do not throw anything down latrines, toilets or sinks.

· Do not stand on toilets.

· Instruct staff, students or patients in the proper use of toilets.

· Do not slam doors and windows.

· Do not throw stones or other objects onto the roof.

· Do not hammer nails into the walls.

· Keep animals and children away from wells.

· Do not allow washing of clothes, pots or children near wells.

· Keep wells covered.

· Do not force taps or toilet handles or chains.

· Do not allow trees or large shrubs to grow near the buildings.

Daily/Weekly Maintenance Items
A list of simple daily/weekly maintenance routines will help keep the buildings in good condition.
These maintenance items should include:

· Sweep and wash all floors and verandas daily.

· Move all furniture weekly and clean the floor below.

· Clean dirty marks off walls daily.

· Clean windows weekly.

· Check that all buildings are secure.

· Keep the grass around the building cut especially during the rainy season.

· Clean termite tunnels off all walls as soon as they appear.

· Clean pit-latrines every day.

· Clean and wash down toilets every day.

· Clean wash-basins and sinks every day.

· Clean storm-drains around the buildings every week especially during the rainy season.

· Collect and burn all rubbish (daily or weekly depending upon the amount) in the incinerator and bury the ash.

The buildings should be secured when not in use to stop unauthorised use, theft and vandalism.
Monthly Inspections and Maintenance Items
The buildings and grounds should be inspected once a month and the following items should be checked and/or carried out:
· Trim any trees or shrubs that are close to the buildings.

· Remove and dispose of any rubbish from the site and buildings.

· Check for termite tunnels and remove; dig out any termite nests that are found.

· Remove all rubbish from storm-drains and check outlets for blockages.

· Check that pit-latrines are clean and not full.

· Check that covers to manholes and septic tanks are in place and not damaged and that there are not any leaks of foul water; check that soakaways are not full.

· Check main water supply pipes and outside stand-pipes and taps for leaks and repair as necessary.

· Check that wells are clean and remove any rubbish and that covers are fixed and operate properly.

· Check that hand-pumps are working and replace washers and lubricate as necessary.

· Check that incinerators are being used, are working properly and that pits have been dug for the residual ash.

· In cyclone areas check that cyclone strapping and any structural bolts or other fixings to roofs, walls and verandas are securely fixed.

· Remove any leaves or rubbish from the roofs.
· Check for loose roof nails or screws and tighten or replace as necessary.

· Remove any leaves or rubbish from gutters and down-pipes especially during the rainy season.

· Check walls and underside of roofs for insect nests and cobwebs and sweep clean.

· Check ceilings for damp patches that indicate roof leaks.

· Check insect screens for holes or loose fixings and repair or replace.

· Check walls and ceilings for insect nests and cobwebs and sweep clean.

· Check that doors are closing properly and not touching the floor; check that door handles are fixed properly, that locks are in working order and that keys have not been lost.  Oil hinges, handles and locks, adjust locking plates and bolts as necessary.

· Check that windows are operating properly.  Replace broken panes, oil hinges, check stays, tighten screws, etc.  

· Check that louvre units are operating properly.  Adjust and oil fittings and replace missing blades.

· Check that toilets are operating properly..  Check flushing mechanisms, ball-cocks, stop-valves, fixings of cisterns, seats and toilet pans, etc.

· Check that that wash-basins and sinks are operating properly.  Check wastes and waste-pipes for blockages and leaks; check taps for faulty washers and dripping; check fixings of basins and sinks, etc.

· Check that light fittings, ceiling fans and switches are working, switch and socket covers are properly fixed and not damaged; clean ceiling fans as necessary.

· Check furniture for damage and repair as necessary.

Any faults noted should be rectified as soon as possible or reported to the head teacher, health centre manager or to the maintenance committee.

Annual Inspections and Maintenance Items
The buildings and grounds should be thoroughly inspected annually and the following items should be checked and/or carried out:

· Trim any trees or shrubs that are close to the buildings; remove any that are so close that they are endangering foundations.

· Check for termite nests and dig out any that are found.

· Check storm-drains and outlets for cracks, subsidence and other damage and repair as necessary.

· Check that pit-latrines are not full; if they are, dig new latrines and move the superstructure.

· Check covers to manholes and septic tanks and replace if damaged or re-set if loose.  Check drains for leaks or damage and repair or replace as necessary.  Check that soakaways are not full and if they are dig new ones.

· Check main water supply pipes and stand-pipes and taps for leaks and repair or replace as necessary.

· Check that covers to wells are fixed and not damaged and replace as necessary.  Check head walls and concrete surrounds to wells for cracks or damage and repair as necessary.  Check windlass and buckets for working order and repair or replace as necessary.
· Check that hand-pumps are fixed properly and working and replace washers and lubricate as necessary.

· Check external water tanks and stands for leaks, rust or other damage and repair, re-fix or replace as necessary.  Check inside of tank and clean out if necessary.

· Check that incinerators are working, that doors, chimneys and other fittings are in good order and replace as necessary.  Dig new ash pits as necessary and cover old pits.

· Check paving around buildings and paths and roads within the site.  Check for subsidence and any surface cracks or damage and repair or replace as necessary.

· Check walls or fences and gates for damage and repair or replace as necessary.

· In cyclone areas check that cyclone strapping and any structural bolts or other fixings to roofs, walls and verandas are securely fixed and tightened.

· Check roofs for loose nails or screws, loose or damaged flashings at ridge and eaves, rust, etc.  Paint or replace any damaged sheets or flashings.
· Check any gutters and down-pipes for blockages, damage, rust, etc and repair or replace as necessary.

· Check all external soffits, fascias, barge-boards and verge-boards for rot, loose fixings or termite damage and re-fix, repair or replace as necessary.  Re-paint all woodwork on a 4 year cycle.
· Check steel wall, veranda and roof frames for rust and repair, replace or touch up as necessary.

· Check timber wall, veranda and roof frames for rot or termite damage and repair or replace as necessary.

· Check steel cladding for rust and loose fixings and replace or tighten as necessary.

· Check timber cladding for rot, termite damage and loose fixings and replace or tighten as necessary.

· Check blockwork and brickwork walls for cracks, spalling plaster, etc and repair as necessary.  Note that large cracks to walls might indicate foundation movement or subsidence and foundations should be investigated immediately and remedial action such as underpinning undertaken if necessary.  Small cracks should be monitored to see if they are getting larger which might again indicate foundation problems.
· Check concrete verandas and internal floors for cracks, subsidence, lifting screeds, broken or lifting tiles, etc and repair or cut out and make good or replace as necessary.

· Check timber verandas and internal floors for rot and damage and re-fix, repair or replace boards or joists as necessary.

· Check skirtings for damage and rot and for loose fittings.  Repair, re-fix or replace as necessary.

· Check internal ceilings for indications of roof leaks, sagging or broken panels, loose cover strips, etc and repair, replace or re-fix as necessary.  If leaks are evident repair roof or roof fixings as necessary.

· Check that doors are closing and locking properly; check all locks, handles, bolts and fixings.  Check doors and frames for rot and insect or other damage.  Ref-fix, tighten, repair and replace as necessary. 
· Check windows and frames for insect and other damage and repair, re-fix or replace as necessary.  Check fixings to hinges, bolts and stays and re-fix or tighten as necessary.  Replace any broken panes. 

· Check that louvre units are fixed properly and operating freely; adjust as necessary.  Replace any missing blades and grind down any sharp edges.

· Check that timber or metal shutters are operating properly.  Check frames and panels for rot and damage and repair or replace as necessary.  Check hinges, bolts, stays and padlocks and re-fix, tighten and replace as necessary.

· Check that toilets are operating properly and are not blocked.  Check flushing mechanisms, ball-cocks, stop-valves, fixings of cisterns, seats and toilet pans, etc.  Check all pipes for leaks.  Repair or replace any leaking or broken fittings.
· Check that that wash-basins, sinks and floor drains are operating properly.  Check wastes and waste-pipes for blockages and leaks; check taps for faulty washers and dripping; check fixings of basins and sinks, etc.  Check splash-backs for gaps or leaks and re-seal as necessary.  Repair or replace any leaking or broken fittings.  
· Check complete electrical installation for safety.  Check that light fittings, ceiling fans and switches are working, switch and socket covers are properly fixed and not damaged and that earth wires and earth rods are properly fixed.  Repair installation or replace fittings as necessary using qualified technician.
· Check any internal water tanks for leaks or damage.  Check inside of tanks and clean out if necessary.

· Check chalkboards, whiteboards, pinboards, shelves, worktops, wall tiles and other fixtures and fittings for damage and re-fix, repair or replace as necessary.

· Check loose furniture for damage and repair or replace as necessary.

A thorough inspection following the above guidelines should also be carried out after a cyclone, earthquake or a line squall or bad storm.  The inspection in this case should concentrate on the roof, structural walls and floors and on services, particularly water and electricity supplies.
