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Objectives of mission:
To collaborate in a national workshop with the following objectives:

(1) to review and identify institutional, human resource, financial and technical aspects and constraints
affecting the efficiency and effectiveness of the water supply and sanitation sector;

(2) to present possible strategies for the implementation of operation and maintenance programmes;

(3) to present techniques of common use in the operation and maintenance of water supply and sanitation

systems; j
!

(4) to discuss financial issues linked to sustainability of water agencies; and

(5) to formulate exchange of information.amongst national agencies aiming at the improvement of
mechanisms of cooperation.

Summary of activities, findings, conclusions and recommendations:

The workshop on operation and maintenance of water supply and sanitation systems was held from 20
to 24 July 1992 for 28 participants. During the workshop, in addition to the technical papers presented, the
participants identified constraints in the sector leading to poor operation and maintenance and formulated
recommendations and action plans to carry out after the workshop. The recommended actions covered
virtually all management aspects of operation and maintenance in the sector. In addition to these plans, the
following recommendations were made:

(1) A cost-benefit analysis should be carried out to determine whether fluoridation of the water supply
should be recommenced using the existing facilities of the Water Treatment Plant.

(2) An engineering study of the Magellan Sewage Treatment Plant should be undertaken to determine the
measures to be taken to make the plant operational.

(3) Preventive maintenance procedures at both the above water and sewage plants should be established
and implemented.

(4) A working group of the agencies responsible for water supply and sanitation should be formed to
address the remedial measures identified and ensure action is taken for their implementation.

Key words: Water supply - operation, maintenance, workshop / Sanitation - operation, maintenance,
- workshop ,
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1. PURPOSE OF MISSION

The mission was undertaken from 15 to 25 July 1992 within the framework of
collaboration of the World Health Organization (WHO) Western Pacific Regional Centre
for the Promotion of Environmental Planning and Applied Studies (PEPAS) in providing
technical services to Member States. It was carried out in response to a request from the
Government of the Philippines for consultant services in conducting a national workshop
on operation and maintenance of water supply and sanitation systems. The activity was
covered by an exchange of correspondence dated 18 March 1992. WHO provided local
costs amounting to US$4 000 and the services of two staff members from PEPAS.

The workshop was held from 20 to 24 July 1992, and had the following objectives:

(1) toreview and identify institutional, human resource, financial and technical
aspects and constraints affecting the efficiency and effectiveness of the water supply
and sanitation sector;

(2) to present possible strategies for the implementation of operation and
maintenance programmes,

(3) to present techniques of common use in the operation and maintenance of
water supply and sanitation systems;

(4)  todiscuss financial issues linked to sustainability of water agencies; and

(5) to formulate exchange of information amongst national agencies aiming at the
improvement of mechanisms of cooperation.

2. BACKGROUND

The course was organized as a follow-up activity to the Regional Workshop on
Operation and Maintenance of Water Supply and Sanitation Systems held in PEPAS from
6 to 10 May 1991. During this Regional workshop, several participants considered that
national workshops should be held in their own countries with WHO collaboration, to
provide additional depth of training in all aspects of operation and maintenance that apply
in their respective countries.



3. ACTIVITIES AND FINDINGS

The participants at the workshop were comprised of senior engineers and project
managers from the five national agencies dealing with water supply and sanitation in the
Philippines as follows:

No. of participants

Department of Public Works and Highways 6
Local Water Utilities Administration 2
Department of Interior and Local Government 3
Metropolitan Waterworks and Sewerage Systems 2
Department of Health . 15

Total: 8

Engineers M. R. Agdeppa and R.D. Tuason ably acted as facilitators for the
workshop and Engineer J.M. Riego de Dios was chairman throughout the proceedings.
The Director, Environmental Health Service, Department of Health, Dr W. Asoy opened
the workshop and the Undersecretary of Health Dr M. Roxas gave an early closing
address and conducted a discussion session on reqmred actions during the morning of the
last day of the workshop.

A list of officials contacted is presented in Annex 1.

The workshop programme was Jomtly formulated with the Department of Health in
advance of the assignment and is given in Annex 2. Additionally, at the outset of the
workshop, participants were asked to write down their expectations from both the
workshop, and all the participants. ‘Evaluations of the results actually achieved were also
prepared by the participants after the fourth day of the workshop.

Following the opening ceremony and the introduction of participants and resource
persons, representatives of the Metropolitan Waterworks and Sewerage Systems,
Department of Public Works and Highway, Department of Interior and Local Government
and the Department of Health gave an overview of the operation and maintenance
activities supported by their own agency. Following these présentations, Mr Fisher gave an
overview of operation and maintenance problems in the WHO Western Pacific Region.

Mr Dafoe then provided a background paper on strategies for implementing operation and
maintenance programmes.
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The workshop participants then split irito two groups to summarize the main_
problems in both technical and institutional aspects of operation and maintenance in the
water supply (group 1) and sanitation (group 2) sectors together with suggested remedial
measures.

The main technical problems in the water supply sector were encountered in locating

* adequate water sources, defective distribution systems and major constraints in carrying

out effective treatment processes. Institutional problems identified were inadequate and
delayed funding, training problems and various management constraints. A basic need of -
remedial measures proposed was increased funding. It was considered that economies in
training activities could be achieved by integrating some of the water related training
activities carried out by the different agencies, thus avoiding redundant inputs.

Problems identified in the sanitation sector were:
(1) laxity in enforcement policies

(2) funding constraints

(3) poor implementation of plans

'The identification of problems and remedial measures served as a guideline for the
remainder of the workshop and the formulation of plans of action.

On the second day of the workshop, presentations on technical aspects of operation
and maintenance were made. These included sessions on water treatment and sewage
plants, reticulation systems, preventive maintenance, metering, cost-benefit analysis and
leakage control. Cost-benefit analysis was described in relation to varying operation and
maintenance costs and initial capital costs, and with respect to metering of water supply
systems. At the end of the day, the aspects of operation and maintenance which should be -
observed during the field trips scheduled for the next day were described.

On Wednesday morning, 22 July, La Mesa Water Treatment Plant was visited. Many
examples of inadequate operation and management were evident at this plant including
defective instrumentation, inadequate preventive maintenance, unattended-to repairs and
poor records. The management system for plant maintenance, whereby maintenance staff
are based elsewhere in Manila, appears inefficient. Fluoridation of the supply had been
discontinued some years previously because of the expense of materials although the
equipment is still in working order.

During the afternoon, the sewage treatment plant for Magellan village in Manila was
visited. This facility was found to be in extremely poor condition and was not operating as
an activated sludge process because of the failure of several pieces of equipment. This
plant had been turned over to the Metropolitan Waterworks and Sewerage Systems for
operation approximately one year previously, after having been operated by the Ayala
Corporation for 20 years. It now requires extensive renovation to become operational and
is a good example of how prolonged poor operation and maintenance can lead to plant
failure and expensive rehabilitation.



The formal sessions on Thursday were preceded by a short presentation by one of
the participants on the progress towards achieving the expectations of the workshop
participants. In general, it was concluded that the activities planned over the next two days
would complete the work required to meet the workshop objectives and the participants’
own expectations. \ '

The opening session on Thursday, 23 July consisted of group discussions on
operation and maintenance aspects of the treatment plants visited on the previous day as
well as on the responsibilities of community water supply and sanitation agencies in the
Philippines. Emphasis was made on identification of areas of overlap and possible future
collaboration and improvement. Plenary discussions were then held on remedial measures
required to improve operating standards at the plants and coordination of the various
agencies. The recommendations on the treatment plants emphasized the need for
development of a decentralized operation and maintenance programme including
retraining of staff on standards and skills including preventive maintenance. Records and
process testing should be improved considerably. An extensive discussion was held on
possible areas of collaboration and improvement of operations of the various agencies.
Collaboration on training activities, planning of programmes and logistic support were
identified as the main areas for joint programmes.

In the afternoon, technical presentations were resumed covering maintenance of
handpumps, water quality monitoring, sanitary surveys and mangement of information
systems. .

A presentation by Ms P. Enriquez, Head of the UNDP/World Bank supported
International Training Network for Water and Wastewater Management in the
Philippines, commenced on the final day of the workshop. The main tasks of the
International Training Network are as follows:

to inform decision-makers and to educate and train practicing and student €ngineers
and other field staff, in the use of low-cost appropriate technologies and approaches;

to promote the introduction of a multidisciplinary approach emphasizing
sociocultural and health considerations in the planning, implementation, and
maintenance of water supply and sanitation systems;

to support the collection and active dissemination of information on low-cost
technologies and their successful applications; and

to undertake research leading to further improvements in the cost-effectiveness,
large-scale implementation, and replication of basic water supply and sanitation
programmes.

Activities are mainly directed at training on appropriate low-cost technoloiges,
dissemination of information, applied research and promotion of sociocultural and health
considerations in the planning implementation and maintenance of community water
supply and sanitation projects.



-

Following this presentation, two technical papers on Demand Management and
Priority Projects on Community Water Supply and Sanitation were presented.

, The Undersecretary for Health, Dr Roxas then conducted an open discussion period
on problems in the water and sanitation sector. The main problems identified in this
_ session were:

(1)  No actual data is available on the number of level 1 (point sources) facilities.

(2) The Department of Interior and Local Government’s involvement in the
sector is confined to only areas in Luzon.

(3) There is no involvement of the Department of Health in site selection.

(4) The Department of Health’s representatives were not normally informed of
meetings of the provincial development councils in advance.

(5) Spare barts, tools and equipment were too often unavailable.
(6) Sanitary inspectors had difficulty in disinfecting wells because of lack of tools.

(7)  Water analysis results were often submitted very late thus greatly reducing
their value. -

(8) There is no inventory of functional and non-functional level IT (communal
faucet) schemes.

The Undersecretary urged the participants to consider these problems when forming
their action plans.

The participants then prepared their action plans in their respective agency
groupings. During the final session, the main problems were listed and solutions,
responsible agencies and completion date targets were identified. It was decided that the
participants should form a core group with the responsibility of promoting the remedial
measures proposed. :

After the discussion period, evaluation forms of the course implementation were
collected and summarized. The participants unanimously agreed that the workshop had
been well run, the technical material appropriate and the workshop objectives and
expectations had been achieved. Two participants considered that more time would have
been preferable.

The workshop was finally closed at 6.15 p.m. following various votes of thanks.
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4. CONCLUSIONS AND RECOMMENDATIONS

4.1 Conclusions

During the workshop, the participants each prepared action plans to implement
activities to solve or alleviate problems identified during the discussions. Based on these
proposals and the evaluation of the workshop carried out by the participants, the workshop
was a useful exercise which will serve as a basis for improved operation and maintenance of
water supply and sanitation facilities in the future.

4,2 Recommendations

. The recommendations of the participants covered virtually all management aspects

of operation and maintenance in the water and sanitation sector. The following
recommendations are mainly based on the observations made during the field trips to the
La Mesa Water Treatment Plant and the Magellan Sewage Treatment Plant.

(1) A cost-benefit analysis should be carried out to determine whether
fluoridation of the water supply should be recommenced using the existing facilities
of the Water Treatment Plant.

(2) An engineering study of the Magellan Sewage Treatment Plant should be
undertaken to determine the measures to be taken to make the plant operational.

(3)  Preventive maintenance procedures at both the above water and sewage plants
should be established and implemented.

(4) A working group of the agencies responsible for water supply and sanitation
should be formed to address the remedial measures identified and ensure action is
taken for their implementation.
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< ANNEX 2
WORKSHOP PROGRAMME

d 92
0800 - 0900 Registration of participants

0900 - 0930 Opening ceremony
0930 - 0945 Break

0945 - 1015 Overview of operation and maintenance of water supply in the
Western Pacific Region
B. Fisher
i
1015- 1115 Overview of operation and maintenance of water supply in the
Philippines

Department of Public Works and Highways
Department of Interior and Local Government
Local Water Utilities Administration
Metropolitan Waterworks and Sewerage Systems
Department of Health

1115 - 1200 Strategies for implémenting operation and maintenance
programmes ‘
T. Dafoe
1200 - 1300 Lunch
1300 - 1545 Discussion groups - Identification of operation and
maintenance problems in the Philippines
B. Fisher and T. Dafoe
1545 - 1600 Break

1600 - 1700 Planning for maintenance

T. Dafoe
Tuesday, 21 July 1992
0830 - 0930 Operation and maintenance of water treatment plant
_ B. Fisher

0930 - 0945 Break

0945 - 1030 Operation and maintenance of sewage plants
T. Dafoe
1030 - 1130 Operation and mainienance of reticulation systems

B. Fisher
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1130 - 1200°

1200 - 1300
1300 - 1330
1330 - 1430

1430 - 1515

1515 - 1530
1530 - 1700

1700 - 1730

a.m.

p.m.

ursda Jul

0830 - 0930

0930 - 1200

1200 - 1300
1300 - 1400

1400 - 1445

1445 - 1545

1545 - 1600

-10 -

Cost-benefit analysis |
B. Fisher

Lunch
Cost-benefit analysis (Cont’d)

Metering
B. Fisher

Preventive maintenance
T. Dafoe

Break

Leakage control
B. Fisher

Preparation for field trips
B.-Fisher & T. Dafoe

Wednesday, 22 July 1992

Field trip:
La Mesa Water Treatment Plant

Magellan Sewage Treatment Plan

Review of conditions found during field trip
B. Fisher and T. Dafoe

Group discussion - Interagency coordination in

community water supply and sanitation in the

Philippines ‘
B. Fisher & T. Dafoe

Lunch

Maintenance of handpumps
T. Dafoe

Monitoring of water quality
T. Dafoe )

~ Sanitary survey

B. Fi_sher .
Break
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1600 - 1700
1700 - 1800

Fri July 19
0830 - 0900

0900 - 0930

0930 - 1000
1000 - 1200

1200 - 1300
1300 - 1500

1500 - 1515
1515 - 1615

1615 - 1815

-11-

Operation and maintenance management
T. Dafoe

Management of information systems
T. Dafoe

Priority projects
B. Fisher

t
Role of the International Training Network in
water supply and sanitation sector
P. Enriquez

Demand management
B. Fisher

Setting priorities for action plans
Dr M. Roxas :

Lunch

Preparation of action plans
Participants

Break

Summary of the course
Participants

Closing

Annex 2
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METERING OF DRINKING WATER SUPPLIES

1. General

The use of meters dates back at least 3 000 years when in North Africa, water for
irrigation was rationed out by pots of water from a spring. Since that time, much
research has gone into improving the operation of meters particularly in the following

aspects:

- ease of reading ‘ : '

- accuracy over various rapges of expected flows .
. durability

- ease of replacement and repair

- cost '

- resistance to interference

2. Ease of reading

Water utilities, in their efforts to reduce operating costs, have become ‘
increasingly interested in remote registration as a means of improving the efficiency of
the meter-reading process, particularly in northern climates where domestic meters are
installed indoors and access problems cause skipped readings, call backs, and estimated
billings. Additional problems with indoor-set meters include customer concern with
strangers entering the house, dirty shoes tracking up floors, and overall customer
inconvenience. However, the overriding consideration of utilities choosing to use
remote-reading registers has been the ability to achieve higher meter-reading rates at
reduced reading costs.

Applications for remote registration have been increasing in areas where pit
settings have been traditional, both in residential and commercial and industrial
installations. The availability of remote-registration systems provides utilities in all
climates the opportunity of installing and reading their meters in the most economical
manner. For example, in areas where large meters are installed under the street, it is
often necessary to send a truck and a crew to direct traffic, manipulate pit entries, and
read the meters. Conveniently located remote registers make it possible for one man
to obtain these meter readings without disruption of traffic or exposure to personal
injury. Domestic meters can be installed indoors, in utility rooms for example, rather .
than in pits, if installation costs or soil conditions indicate an advantage in favour of
remote registration. ‘ :

3. Selection_of meters

Selection involves both size and type of meter. Too often, size is chosen merely
to match the pipe size. However, pipes are often installed oversize to allow for possible
future increases in water use or to reduce pressure loss in a long length of pipe.

The pressure-loss data from the manufacturer’s catalogues and the pressure
ranges expected in the pipe should be used to correctly size the pipe. For example, a 4-
in. meter should not be used in a 4-in. diameter pipe if only a 2-in. diameter meter
would suffice. The former would be unnecessarily expensive, heavy to handle and
probably not as accurate. However, it is advisable to allow extra space in the pipeline
and meter pit for later replacement with a larger size when usage increases.

The type of meter to use is determined by the range of flow rate, allowable
pressure loss, cost and durability factors. A summary of the various types is given in
Table 1. t '



Table 1 Types of Modern Meters for Water Measurement

-

Usual range of sizes

Types in,
1. Displacement
Nutating disc 5/8-6
Oscillating piston 5/8-3
I Nondisplacement
A. Velocity
Multi-jet _ 1/2-1
Magnetic pick-up turbine 1/4 - 12
Turbine (current) 2-12
Propeller 2-72
Proportional 3-10
B. Differential pressure
(a) Fixed opening, variable differential
Orifice 2-24
Venturi, flow nozzle, flow tube 2-72
Pitot tube Unlimited
(b) Variable opening, fixed differential
Rotameter 1/4-4
C. Mass flow 1/2-6
D. Level measurement
Weir, Parshall flume, etc. Unlimited
Il Compound
Standard compound 2-10

Fire service
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The most used type of meter is 1-in. and smaller sizes has been the displacement
type, of which there are two variations - the nutating piston (disc) and the oscillating
piston. Essentially equal in performance, experience has shown that they are unrivalled
for their combination of accuracy, long life, simple design, moderate cost, and ease of
maintenance. Tens of millions of these meters are in'use. Since the 1960s, multi-jet
meters have been successfully used in the same applications.

Most residential services are metered with the 5/8-in. size, having 3/4-in.
connections. Note that normal flows should not be more than approximately one half
of the maximum capacity of long life is the objective.

In dry climates where water usage is unusually heavy, such as for lawn sprinkling,
the full 3/4-in. or 1-in. size is often preferred. However, the need for this size in new
services is not as great for a given flow rate as it was several years ago.

For services that can be metered with 1 1/2-in. meters, the displacement or multi-
jet type can be used. The low-flow accuracy of modern 1 1/2-in. meters is excellent, and
compound meters are not usually manufactured in sizes less than 2 in. Where low-flow
accuracy is not important, as in services used only for filling tanks at rapid flow, the 1
1/2-in. turbine type may be operated safely at a higher average than the displacement
meter.

For 3-in. or larger lines, instead of one meter being used to measure the entire
flow, two or three meters are sometimes manifolded, or installed as a battery. For 3-in.
lines, two 2-in. meters are used; and for 4-in. lines, three 2-in. meters are used, These
meters are usually displacement meters. For large lines, such as 6-in. to 10-in. lines, the
battery may be composed of compound meters as.needed. Details of such installations
should be worked out with the representative of the meter manufacturer. A manifold
battery of 2-in. displacement meters is often used in 3-in. or 4-in. services for the
following reasons:

1. One meter can be removed for servicing merely by closing its valves, and
the water supply is still left in metered operation.

2. Meters can be added and the system expanded if required in the future.
This growth can best be provided for at the time of initial installation.

3. One person can handle ény system component.,

4. There is no need to buy or stock parts for several different sizes of meters;

all meters and valves are the same size.
5. The battery can be side-wall mounted to conserve floor space.

Information on durability is generally learned by experience with the different
models, There has been a gradual increase in the use of plastic at first for the internal
parts and finally for the bodies. Plastic body meters require careful handling in the
field during insertion into the meter setting to avoid damage by misaligned meter
settings. Register lens of plastic type material are more easily scratched than glass and
care is needed during cleaning. :

- -



4, Meter records ‘ 3

A suitable record of meters is one that provides full and complete information on
the installation, repair, and testing of each meter with a minimum of expense. The time
and effort devoted to maintaining meter records are considerable, at best, because of
the number of units involved and because meters, unlike other items of water utility
facilities, do not remain at one location during their useful life but are frequently
moved.

Any system of meter record should provide such basic data for each meter as
size, make, type, date of purchase, where the meter is located at all times, and
information on all tests and repairs. One method of maintaining such records is by use
of a meter history card. Basic meter data are inserted at the top of the form, and the
remainder of the card is designed to record the various installations and test and repair
work in chronological order. Each line of the test and repair record section is divided
into two segments, the upper being used to record-the test results for the meter on its
removal from service and the lower to record the final test results before the meter is
reinstalled. These meter history cards are filed in sequence, either according to the
manufacturer’s serial number or the utility’s number, if the utility has its own system of
meter numbers. Although this method of maintaining meter records is a good one, it
requires transcribing information from other primary records.
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Figure 1 Meter History Record
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Since more and more water utilities are using computers in their operation, the
logical place for keeping permanent records is in the computer. The same information
that is on the meter history card (Figure 1) is fed into the computer with a control
number, which could be the manufacturer’s serial number. All future tests, repairs,
change of location, etc., for this particular meter can.then be fed into the computer as
part of the permanent record which also affords an easy way to keep up with the cost
of repairs for each meter. When desired, a printout on the cost of meter repairs can be
obtained to decide whether it would be more economical to make further repairs or to

scrap the meter.

The service order (Figure 2), which usually is prepared by the commercial
department, authorizes the work to be done. Regardless of origin, a service order is
used to cover all types of work involving the installation, removal, or change of meters.
On completion of installation or removal of a meter, this mformatnon is posted to the
meter history record. The service order then continues through the commercial
department for further processing. .
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This form, usually prepared by the commercial department, authorizes work to be
done. After pertinent information has been posted onto other records in the
maintenance shop (such as the meter history record), the form is returned to the
commercial department for billing or other processing,
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Figure 2 Service Order
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The meter history card should contain all information needed, if it is properly
maintained. Those utilities using computers will need the same information as that
sorted on the meter history card, but will have this'stored in the computer and available
on printouts.

Although there are innumerable systems of meter records, many of which might
be considered better than the one described, this particular system is one that provides
all pertinent information with a minimum of effort. A review of almost any system of
meter records will reveal unnecessary duplications or more elaborate and detailed
records than are required. A little time and effort devoted to this problem may result
in elimination of a large amount of clerical work with only slight changes in the system
or method. At least, a review will show whether or not current methods are being
followed simply because "it’s always been done that way."

5. Meter maintenance

The mechanics of the repair and testing techniques involved in the various types
of meter are beyond the intent of this paper. The following items list the main
requirements of a maintenance system.

5.1 Staff

A highly skilled mechanic may be able to do satisfactory work with poor
equipment and inadequate tools, but the average worker needs the best equipment and
tools available. While meter repair is a specialized skill, it is not ordinarily considered a
trade where an extended apprenticeship is required. Any person who has above-
average mechanical aptitude, good mental attitude, a will to learn, proper training, and
who is provided good equipment and tools can do an excellent job of water-meter

repair. .

52 Repair shop

Meter shops come in all sizes and shapes with the capability of handling from a
few dozen to many thousands of meters each year. In addition to the number of meters
handled, other conditions that can affect the size, equipment, and layout of a meter
repair shop include: ‘

: »

\ number of makes and types of meters used, which, to a great extent,
governs the size of the repair part inventory and the space required to store spare
parts; '

) the quality of water served, which determines the amount of corrosion,
lining incrustation, and wear;

) location and type of meter settings, which control the condition of the
meter register and the outside of the casing;

0 local practice or state requirements specifying how often meters must be
tested,

o private ownership of meters, which may call for identification and
segregation of meters so that they can be returned to the proper owners;

o special cleaning/painting requirements to satisfy company policy;

L]
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o general plant services available such as:
- air at appropriate pressure and volume,
- water at appropriate pressure and volume,

- available eléctric energy and lighting;

o meter inventory handling and control proce_durés.
53 Equipment ' .
1. Test bench and accessorieé _

This should include a test bench for proving meter performance. An
adequate flow of water, a rate-of-flow indicator, quick-acting valves, large
calibrated tanks, and a simple method for adapting to the various sizes of meters
to be tested are basic requirements. A meter of proven accuracy can be used in
series to the meter on test in a small repair unit.

2, Meter cleaning equipment

Chemical cleaning or hand wire brushings are generally the quickest and
easiest methods of cleaning,

3.~ Work bench for each meter repairer

Each bench must be equipped with hand tools such as wrenches,
screwdrivers, pliers, scrapers, files and a vice.

4, Pneumatic grinder with wire brush

5. Drills |

6. Storage bins and drawers for spares

7. Tools - soldering'.irons, socket, wrenches, etc,

It is important that meters are not allowed to become uneconomic with the
repairs costing more than replacement. The greater the standardization of procedures
and materials, the more efficient is the operation and maintenance of the metering
system. :

6.  Viabilit teri

The practice of charging for water by metering its use was questioned by water
utilities for quite some time. One of the chief objections was that occupants of metered
homes would try so hard to keep water charges at a minimum that they would not use
enough water for sanitary purposes. It was even reported that some users placed a tub
under a faucet and allowed water to drip into the tub at a rate too slow for the meter to
register. Water was dipped from the tub with a pail as needed.

1 4
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This problem was solved by establishing a monthly minimum charge, for which
enough water was furnished to-provide for reasonablé*sanitary needs. No carryover of
unused allowance to the next month was permitted. This method opened the way to
universal metering, once good meters were available, and it was found that the total
cost of operating a metered system was usually less than the cost without meters since
waste was reduced. : : -

However, an economic appraisal of costs and benefits is necessary to decide
whether metering is justified or not. The costs of metering are relatively easy to
establish. A present value of the.me s galculated by adding the initial
cost to the present value of anniifil ¢ ling; maintenance, replacement, legal
fees, etc. The benefits are hard i om making the consumer pay for

' he real benefxt is the resultant

use.

The benefits of metermg is therefore the resultant value of water’saved each year

because of consumers’ reduction of excessive use and wastage. The metered cost is

naturally more 1mportant to the lower income groups. The dverall relatlonshlp between
price and consumption is difficult to assess. The best way of analysing the benefits is to
assume a reduction in consumption of say 20% and calculate the resultant cost benefit
ratio i.e. the ratio of the cost of metering divided by the value of the reduction in water
consumption.
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STRATEGIES TO TMPROVE OPERATION AND MAINTENANCE OF
I WATER SUPPLY AND SANITATION FAGILITIES

.

o 1. INTRODUGTION .

This document approaches the needs for improving efficlency and
effectiveness of water supply and sanitation agencies in urban aveas
to make it possible to extend water supply and sanltation services to
those living in less privileged urban/poor or rural areas. These
papulations are poorly scrved by public facllities and therefore are
highly exposed to health risks. The following are the main expected
bonefits from the implementation of Operation and Maintenance
programmes:

- by reducing water losses in urban systems, it should be
possible to extend coverage to fringe and poor areas
without constructing new production facilities;

- by lncreasing water revenue, by reduecing operational
costs and by postponing investments for the expansion of
production works, it should be possible to shift
fluanclal resources to lIncrease coverage in periurban and
rural areas, . .

- as a result of lmproved Operatlon and Maintenance of
piped networks and treatment plants, water quality should
also improve. Risks of contamination in distributlion
systems due lto intermittent sevvices, negative pressures
and inadequate operation can be minimized,

The impottance of Operstion and Malntengnce is widely
recognized by multilateral and bilateral agencies and governments,
and conctrns have been expressed in meetings of External Support
Apencivs (ESAs), in the reports on regional and international
consultations and in a number of resolutions of the World Health
Ovganlzation. The reports on the Regional External Support
Consultations of Asia, America and Africa, and the report*on the
Interlaken Consultation have stressed this constraint as follows:

- The Americas Regional Consultation (Washington, D.C.,
"21-24 April 1986) identified six key constraints related
to progress in the water supply and sanitation sector
development in the Latin Amwerican and Caribbean Regions.
Amang them was found: ‘"insufficlent attention to
operation, mafutenance and rechabilitation of existing
water supply and sanitation systems". (page 2, item 1.7)

- . The Asia Regional Consultation document (Manila,
21-25 October 1985) states on page 7, item 4.3, when
referring to the sector’s major constraints: ".... while
analysis has shown Improvement between 1980 and 1984 in
the percentage of people having access to safe water
supply and sanitation, the functioning of water supply
and sanitation systems was often disrupted by inadequate
operation and maintenance......
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- The Africa Reglonal Consultatlon document (Abldjan, 25-29 Hovemboer
1985) recognizes that "many Installations were out of order soon alter
thelr fmplantation, malnly due to lack of local expertise to
adequately operate and maintaln them". The same document reflerring to
the second half of the Decade strategles and approaches polnts out
four ma)or lasues on which future sector Inputs should concentrate,
Oue of tlrem 1s: "Rehabillitation and maintenance of existing water
supply and sanltation installatlons, ¢ather than fuvestments in new
capaclty, to maxlmlze the output of llmlteu resources and Lo prevent
recurrent project costs from sonring Lo unaffordable levels",

- The Internatlonal'Drinking Water Supply and Sanitation consultation
(Interlaken, Swlitzerland, 13 to 16 October 1987) has recopgnized that
"operatlon, malntenance and rehabllitation receive Insufflcient
attention, and the problem ls agpravated by application of
fnnpproprliate and often too sophlsticated technologles (whilch e
nelther affordable nor manageable)". 1n accordance with this
Consultation, Operation and Malntenance represents one of the six
mnjor constralnts Lu sector development,

The approach presented in this document considers the development of

operation and malntenance and the optlmization of water supply and sanltatlon
#ystems as an lmportant stage of an {nstitutional development process., At thin
stage, the most fmportant constralnts for achleving a better cfficicncy and
clfectiveness of the water agency would be fdentified and minimlzed. '
Thercefore, Operatlon and Maintenance programmes should not be conflned to the
Lechnology aspects of the problem. In this strategy, the concept of Operation
and Halntenance has been expanded to embrace priority factors which affect the
elfficlency and effectiveness of the water agencles. The approach fs Flexible
“and Is to be adapted to meet the requirements of each Institution In which It
is te be applied. ‘

2. SECTOR SITUATION

The present situatlon of the water supply and sanitatlon sector is
characterized by lack of adequate criterla for the applleation of sultable
technology, by instltutlonal deflclencies, by lack of tralued personnel at both
managerial and operative levels, and by Insufflclent financlal resources for
both constructlon of new facllitles and operatlon and malntenance. These
constraints ave forclng govermment apencles to promote pollcy changes in order
to miake the best posslble use of exlstlng resources (human resources,
equipment, installations), ' C

In utban areas where coverage bhas experienced slgnlficant progress since
the start of the Decade, the inhabltants of urban fringes still lack public
[acllitles, and Lhoreforc are highly exposed to health risks., Such urban
dwellers [requently have to pay the market price for insufficlent amounts of
unsafe water which 1s sold by private cowpaunfes. The price of water sold by
private vendors In several large cltles in developing countries rcaches
frequently 10 or 20 times the price pald by regular customers ol the watcr
nuthorftles. Paradoxically,”within the served areass the waste of water is
enormous, the unaccounted for water Is exceedingly high and tarills
subgldized. Unaccounted for water, representing more than 50% of the produced
water, have been reported 1n a number of large citles of developlng countrics.

L 4
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Poor Operation and Mafntenance has been ldentifled as one of the major
cnuses of thiz sltuatlon. Actlons directed at the promotion of efflclent use of
extating facllitlcs have not kept pace with the great efforts made at natlonal
and Internntional levels to construct new systems and to lncrease populatlon
coverage, The followlng characterizes the present situation of the water

Caupply nnd sanltation sector In many deveIop]ng countrles.

- unaccounted for water frequently'representing more than 50% of the
produced water

- high operatlonal costs, directly Influencing tariff rates

- poor quality of dciivered water ’

- poor water supply coverage, particularly in periurban areas due to
wastage of water by already connectpd consumers

It §s possible to relate this sftuation to the following:
- fustitutlonal deficliencles leading to poor operatlon and malntenance
. lack of trailnlnpg programmes

- inndoqﬁnto personnel development policy funcluding 1nndcquncy'of
training progrmmmes, lack of caxcnr dnvo]opmont plans and {nadequate
salary pollcles

- Insufficient and poor use of finhnéial resources

- lack of operatlonal and managerial lnstruments for programming,
evaluating and contrelling activities

- lnndoqun(e fnformation flow leading to fusufficlent and poor qualicy
of information ’

- lack of community pnrtic{pﬁtion
- Inck of manuals and Inventorfes of technlcal {nformation

- recurrent mistnkes In layout, desipgn and construction of water supply
and sewerage facllitles

3. PAST FXPERIENCES

There are several cnses of success In the Implementatlon of programmes
directed towards the optimization of existing facilltles. One of the most
Imprassive cases deals with a clty of 8 mlllion fubabitants with a 953
covernge, with water supply and unaccounted-for water reaching about 37%. From
the beglunlng of the programme’s. Lmplementation in 1977 to the end of fts flrst
phase in 1982, cthe unaccounted for water was reduced from 37% to 26%, Tho
nunber of house connectlons lacreased from 1.023 milllon to 1,423 milllon. The
water produced increased from 22,3 m3/sec in 1983 to 25.4 m3/sec {in 1980 and
was subsequently gradually reduced until it reached 25.1 ml)/sec in 1982,
Thevefore with a relatlvely small Llncrease ln the production of water, Lt was
ponnible to extend water coverage to an additfonal 2.0 million i{nhabitants in
the f[ringe and poor areas., This experlence was part of the government's
national polley for optimizing the existing sector capacity,

-
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The nbove experlence jolutly with other relevant experlences leadlng te o
better use of water supply and sanltatlon facilitles have been used as baslis
for the preparation of thls strategy paper, However, desplie the fact that the
mentloned experiences are Important and should be used to provide guldance on
the formulation of strategies, they are not necessarlily applicable
wndversally, Hanagerlal and techunologlcal shorteomings In the water agencies
frequently call for the design of programmes to meet thelr speciflc
requirements,

., OBJECTIVES
h .1 CEHERAL

Progrommes [ov the optimlzation of water supply and saunltation systems arve
atwmed at Improving the efflclency of Iustltutlons to achleve the best possible
utlilzatlon of the existing capaclty of the systems. Such programmes, despite
belng focussed on management and opevatlve aspects related to eperation,
malontenance and rehabilitation, also Invelve speclfic projects related tuv other
nrens, The projects and activitles whlch are normally considered in the
formilatlion of an Operatlon and Malntenance progromme are directed towavrds the
climinatlon or reductlon of the major constraints for the achievemont of
sustainability and Improved efficlency and elfectiveness of the water
apencles. These projects and activities should be organlzed to be gradually
fmplemented In accordance with priovity requlrements and also, In accoydince
with the llimitatlons of the water agencles, :

The Operatfon and Malntenance programmes should be cousldered as a stape of
an Institutlonal development process. At thls stage efforts would be ovlented
to the priority arecas of the water apencies, which would facilicate the
fwmplementation of a more comprehensive Instltutional development proguramme.

.

.7 sSPrECHEFIC

The npeelffc objectives of the Operatlon and Malntenance progromme ave:

- to promote and support the efforts Ffor strengthenlng the wmanaporial
ond operatlonal capablllity of water supply and sanltation Lnstitutions
in order to Improve thelr elflclency nand effectivencss

- to lmprove Operatlon and Mafjutenance services and roelated support
areas ; :

- to optimlze the installed ecapacity of the services and to seck lor the
LInanelal self sufflclency of the wated agencles

- to extend the coverage, regularlze the service rendered to the
population and delay Investments .for now constructions

- to achleve control and reductlon of unaccounted for water

x oo :

- to ldentify basic requlrements as needed by operational stafl to
perform lmproved operatlon and maintenance work, e.g. tools, cquipment
and Lransport.,



5. PROGRAMUES AND PROJECTS

3

The improvement of Operation and Haiptenance and the optimlzation of water
supply aud sanitation systems should be adopted-as a.priority phase in an
lustltutlonal development process, The development of this process lmplies In
the formulatfion and implementation of priority programmes- and projects.

Although severnl constraints are baslcally the same for a broad vange of
wntor agencles in developing cohnt;iqs( the constltuent elements of the
Operation and Halntenance pr Bt ;p8 the scrategles and resource
requicements can vavy widely ttion to another, ‘Therefore the
priority projects and proprammd lected, formulated and implemented
to meet the particular requirgen nstitution., These programmes ave
maltidisciplinary. At the var : ‘thalr promotion, formulation,
fmplementation and monftoring, a great amount of work will be requlred,
fnvolving professlouals dealing witli different expertise areas,

Tc fs fmportant to emphasize that this stratepy does not promote the
preparation of standardized projects for applicatlon in all cases. Although it
Is possible to make an attempt to foresce all possible, frequent and common
problems and to daslgn slmllar solutlons to them, cach programme formulation
should meet the speciflc requlrements of the focused water agency.

The following headings of programmes and projects usually meet most of the .
requirements of a wide ranga of water agencies in developing countries.

5.1 Operational Development Prograwme (Unaccounted for Water Progranune)

This programme comprlses projects on the followlug areas:

NI Operatlon of Water Supply Systoms
- Notworlk Survey
. Control of Leakage
- visible
- not visible
- Hncrometering (pioduction and distributlion systems)
- Network Mapping
- Control of‘Opcgntiun
- Design and Construction Criteria

L] T TN A w -
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Halntenance of WateY Supply Systems

Preventlive and Corrective falntenance (electrical, mechanleal, civil
and fustrumentation)

Dlstrlbutibn Hetwork Malutenance

Maintenance of Flowmeters (including house metexrs)
)

Improvement and Rehabllitatlon of House Counectlons, Transmlsslon
I.lnes and Distribution Network Plpellines
\ ,

Improvement of Material and Equipment Quallty
Hetering and Billing aud Collection
Promotion of the Service

Customers’ Repistering

Metering

Billing and Collectlon

Programme For the TImprovement of Opevation and Malntenance of Scwerape
Systems

This programme comprises projects on the followlng areas:

.1

Operation of Sewerage Systems

Operation Control of Collection and Dlaposal Facliiitles
Opevation Control of Pumplng Statlons

Record Keeplivg
Haintenance of Sewerage Systems

Emerpency Service and Repalrs

Preventive Haintenance



5.3 Programme of Operation and MnlnLonancc and Optimization of Trentment
Ilantsa ‘ a

The treatment plants programme comprléﬁs projects on the following:
- Evaluation and Upgrading of Treatment P'lants
- Operation of Treantment Plants

- Malntenance of Tranwnent Plants

6. SUPPORT PROJECTS

.

The adequate formulatlon of programmes for the Lwmprovement of Operation and
Halntenance and optimization oF water supply and sanitatlon systems should
posslbly tneclude nctlons to support and faclllitate their dmplementatlon, an
follous;

-

- Organlzational Avrangemsnts, partlcularly with regard to the units
which deal with Operation and Maintenance and relatoed arecas

- Development of Numan Resources, ivcludling the lmprovement of
managerial performance; training courses; elaboration of post prnliles
and personnel proflles and reorlentation of cadres; lmprovement of
Human Resources Development service

- Development of an Information System destined to collect, process and
dlgseminate Informatlon on operation, malntenance and related arcas

- Tiprovement of the Transport Service, inecluding the adequacy of the
transport facllitles, in terms of quality and quanticy and the
tmprovement of the wvehicles' maintenance service

- Improvement of the Materfal and Equipment Supply, in order to ensure a
timely dellvery of spare parts and malntenance materlal

- Community Involvement and Participation in Operation and Halntenance
programmes ‘

Apain, it would be important to empliasize that despite the present attempt

ta identlly the most common deflclencies of water agenclies In developlng
countries, Lt should be recognized that they are not necessarily entfrely
nppllcnble to all Institutions. Specific programmes have to be formulated,
orpanized and Implemented for each country and for different sector institution
fn cach country. Such programmes might fnclude all or only some of the
projects llsted in the soct]ous 5 and 6 or ovontudlly othets which are not
i{ated,

4

The quallty of water ls also connoctod to oporaLLon malntenance and
opt:imlzation of water and sanltation systems. A better quality of water
lmplles better conditlon of plped systems which facilltates the operation and
the maintenance of the systems., Counversely, improved operatfon and maintenance
services fwply less risk of contamination of drinklng water., Despite this
drfuking water quality monitoring aud related activities will not be addresscd
in this document as they are out of the scope of this strategy paper.



7. TRAINING MATERIAL

The implementation of Operatlon and Malntenance programmes usually involve
Imipe changes In organization and management and englneering procedures and
therefore Lt should be supported by actlivities dlrected towards motivation,
creation of awareness and tralning of persounnel.

In order to facilitate and provide a uniform lével in personnel training,
the development of basle lnstructlonal materlal is requlred. Thils materlal
will be prepaved to avold the quality of the tralulug dependent exclusively on
the personnl skllls and capacity of tralners and facilitators, "Tut will
minfmize the possible negatlive effects due to lack of experienced traluers
negquainted with - JEIN
the agreed approach, '

It ts well known that tralulng materlal is more effective when desipgned to
solve problems concerning situations In which current performances are not in
nccordance with performance cxpectations., Therefore, the preparation of a
complete set.of tralnlng packages for each water agency, deslgned afiterw an
analysls of constraints, post profiles and personnel proflles and also alter
the formulation of the Operatlon and Halntenance programmes would be fdeal.
llowever, WHO would not be in a position to provide support to the water
agencles for the preparation of thls material, in this manner, due to thu huge
resources requlred Lf this procedure is to bLe adopted. Instead, this ztiatepy
proposes the preparatlon of tralning materlal for broadex application. The
fustructfon material will be grouped Into specifle tralnlng packages, cumbracing
the varlous areas which are usually included in an Operation and Maintenance
programme! They will facllitate the conveyance and comprehension of the
fnformatlon and skills which atre related to a bhetter perf01mdncc which shounld
he expected from the water agencics. :

The traloing materlnl wlll be formed by modules and submodules, oipganized
in a such a flexible manner that it will be possible to assemble diffcrent sets
of traintng packapes to meet the rcqullcmans of a wide range of water
agencles.

The courses/workshopa/semlnars wll)l be dlrected to managers, eunglneevs ol
technlelans, This fnltlal target populatlon Is expected to become a corve proup
of tralners, which would exert a multlplying effect In disseminating the
proposed knowledge to natiounal water agencies and other users,

Training packapes will be prepared to support the undertaking of
courses/workshops/seminars directed to managers or engincers or technicians
depending on the problem avnalyslis for cach situation. The following ave
headings of tralnlng materlal under preparation:

- Operation and maintenance management
- lHydraulic survey (pltometric survey)
. Control of lecakage

- Hacrometering

T\c!’
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- Hetwork mapping
- Operation control : ' . a
- Preventive malntenaunce "
- lnastrumentatlion
- Pipe network mnlntqnnnce
- Halntenance of con#umptioﬁ meters
- Hetering and billlng\ : .
- nﬁerntion and malintenance of sewerage systems
- Operation and maintenance of‘érentmnnt,plnpts
- Fvaluation and hpgrnding of érentment'plnnts
Fach packnpe mipght include the preparatlon of the followlng group of elements:
- Conceptunl texts .
- Transparenclies and slldes
- " Workling material for office practice
. Workinpg material for fleld practice
- Mlicrocomputer software
- Video cassettes o " )

»

Suhatantlal efforts have been made durlug the last few years to pgenerate
tratuing watorial on Operation and Hadntenance. Sets of traluing material have
been developed concerning some of the i{ssues m@ncioned above, Unfortunately,
some packnpes have not yet been developed and others do not coutaln all of the

requlydd elements, Therefore, the oxrgnnlzation of exlsting materifal aud

preparation of other elements will involve conslderable efforts and Ilmportant
financlal resources. :

. THE FPROPOSED STRATEGY

The complexity of arrangements and great: number of activities Involved in
the formulation and fmplementation ef Operation and Malntenance programmes
regquire very well concerted efforts amonpgst the fnvelved organfzatlions at the
country and international levels, WIO is expected to play a major role in the
organlzling of efforts, lo'the promotion of programmes, {n the generation of
avareness, in the promotion of sultable strategies and in the formulatlion and

fmplementation of programmes.

The following are loglcal steps to be followed in this process of
Invalvement of External Support Agencies and developing countrles for the
organtzlng of actions almed at thé implementatlon of programmes of this nature:
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#.1 Iromotion of Operation and Maintenance Prngrummcs

The resolute support of Sector rvepresentatives 1s an essential condlition to
the sustalnabllity of the Operation and Malhtenance programmes. Therefore the
first major achlevement to be sought is the involvement and commltment of top
manapers dealing with water authorities aud natlenal ageucles, A political
diecinion should be taken which will precede concrete actlons directed towards
programmes Formulation and implementation. '

The maln activities regarding the promotlon of the programmes would be as
follows: .

- To establish contact with natlonal offlclals through the WHO Replounat
Offices and the WO Country Representatives to discuss the mutual
Interest of develeplong jolnt actlvitles In the fleld of Operation and
Hafntenance, The role of WHO and vatlonal apencles as well as the
role of other ESAs should be approached as preclsely os possibloe
during these consultatlve meetings.

- To seek an agreement concerning the organlzing of a country workshop
which should be attended by managers from water agencles,
representatives, from natlonal sector ludtltutloiig“and’representatives
from external support agencles. In thiignwerkshop, ER8 particlpants
would discuss pollcies and strategies for improving gector perflovmance
with emphnsis on aspects of Operation and Malntenance and relave:!
areas. At the end of the seminar the major llnes of a strategy lor
Operatfon and Halatenance would be conveniently addressed,

- To promote the Importance.of a pollitlcal deelalon In support to the
Lavunehing of the Operatlon and Halutenance programmes. Thls policical
decision Is of preat relevance Lf sustalnabllity and the Involvemont
ol sector Instltutions are sought for, .

sswmarizing, the following achievements ade consideved essentfal for
Yavnmehlng and Jwmplementing an Operatlon and Halntenance programme:

- A state of awareness of manngers on Lhe lmportance of the problem and
on alternatives to overcome such a problem.

- A polltical declsfon which cnables and enforces the adoptlon of
pollcles at a national level.

- Tdentfflcation and commitmen Institations fov
Implementation of the progra i

- Uillfngness of managers an Qn to participate iun the
elaboration of a stratepy £6 ppantzAtion of the sector for

undertaking Operatlon and Malutenance programmes,
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8.2 Formulation of the Operation and Maintenance Programmes
- el
- ' I
The Operation and Maintenance programmes sliould be managed at a
national level under the coordination of a leading sector o
institution. The programmes formulation and implementation should be
sclective and gradual and at the start of the process, they should
cover only a few water agencies. During this phase, the
infrastructure of technoiogicnl and human resources will be
cstablished and then expanded on a national level.
The main aspects involved in the formulation of the Operation
and Malntenance programmes are the following:

- Definition of a national agency which would be the focal
institution for activities concerning promotion and
coordination of the programmes at the-national level.

- Establishment of ‘organizational arrangements aimed at the

following: to facilitate the undertaking of ‘projects; to

improve. exchange of information; to facilitatd the
conveying. of financial resources to’ the programmes and to
facilitate the undertaking of cooperative activities
among water agoncies,

RN
gyt
s
- Carrying out of a survey on the situation of the involved

water agencies with emphasis on the aspects of operation
gud maintenance and.related areas..
. Formulate the Operation and Maintenance programmes,
including the definition of priority projects and
activities with respective required resources (human,

L« fLinancial, equipment, materlal, vehicles and, _ -
installations)., The formulation should be undertaken by
managers from the sector agencies and the leading agency.
Representatives from national financing agencies should
also attend together with representatives from external
support agencles which may have expressed interest in
assisting in the .funding of the programme. A two or
three-weck workshop which the above representatives

should attend, would be sufficient for the formulation of.

the Operation and Malntenance programme, The report

- produced from the survey on the situation of the involved
water agencies should reach the participants prior to the
workshop.

L}

8.3 Implementation of Operation and Maintenance Programmes

The implementation of the programme should be undertaken
through the coordination of a leading national sector agency,
initially in a few water services and later at the national level.

-
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At the Eirst phase of the implementatfon process other water agencles could
Joln the orlginab agencles fn the development of the programme. The duration
of this [lrst phése would be defincd in accordance with each siLuuLSon but ¢
should not. last for more than 5 years.

Once n corkl geoup of agencles have developed experience, the second phase
would gradually include other water authorities until the whole sector would
fntecnct {n a comnon effort to achieve the programme’s objectives.

t

#.4 Tralnlng Activities

HR TR
The tufrastructure Lo‘hc onnrn(vd In the water and sanltation agencics
will Jnclade skilled pers 0ung§ who will apply the new teclinology Iu thelr owa
Tnatltuttons and also dl.'z..thmlc such technolagp to other lonstitutlons Lo

order to achileve a mu].Llplylng" eflfect, - ot

The support supplied by the training packages mentioned In (7) will he
Important for the Lechno]bgy transfer process.,, Thy training activities should
be foeluded in the programme’s implementation strategles and should embraco
wmanaperial and dpernblmml, W m:-:r) : .

ot J’)’l’n LEY:) U Sr g bagy o

The external Looporn(}ng ngencﬁos wil! p¥ny1nnqimp0&§nut role In the ;
process of trafnfup tratuers and cr(:\Ling theé enitical, nass, Df r'eéhmtm.u In the
base fnstitutions for the programme’s fmplementation at the' cquntry lbwul'nl)-h

g
e Fhiberoe,

.

f.5 Required Financial Resources

_ Although the Operation and Malntenance programmes ave almed at Improving
the eflflcelency and effectiveness of the watexr apencies to extend the coverape
to fringe and poor aveos and yreducing their operatlional costs, a Jlbnifl(dnl
amov toof fnvestment is required e achleve LhL targets as fOllOwﬂ' UL
- l:nlnlnb packoges: - p)opﬂlntjon q Ltnlnlng maLcrial f01 suppot{iip'
cournas/fvorkshops/seminnrs., ,NLLlou ol 'some base material s available,
the preparation’offadequate truinlnz materlal for the mentloheld ~
courses/vorkshops/seminavs {s requided! The funds for the pLOplldl10n
of trafuing packages should be provided by ESAs futerested fn '
supporting the Operation aud HninLennnca approach., It is not ' 7 '
necessary that the same ESA would ffnance all the training pachapes
Some could be developed within cxls(lng am} already fundqd Upclilinn
and Hafntenance projects. , _ i
. ? A
- Operation and HajnLcnanro programme promof;lon: ocne- wock snm!\aa (lox
cach country) for managers almed at penerating ﬂwﬂtEHQSu, wollvation
and a pollitical decision In support of the programme’s ]nunvhlnp The
funds for Lhe promotion of the Operation and InlnLonanro progllmmn-
should bee drawn from WHO's regularx Imdg_,r'l, mul supported by locnl
goverument funds,

’
N
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: - Programme formulation: two or three week managerial workshop for the

’ formulatlion of programmes. Natlonal participants and advisers from
externnl cooperatfon ngencies should be ihvolved, The funds Edr thene
workshops should be shared by local govcrnments funding agenchdg and

wiio. L

- Pnogrnmme tmplementation: the requlred financlal resources Forj the - .
fmplementation of programmes will be defined by the time the o
programmes have been formulated. The impleméntation costs will be
sighiffcant and external funding wil] cortulnly be requircd

\

‘
\

The amount of work and Ilnanclnl tesources involved in this kind of
propramme are substantial. fHowever, the benofits expteq ed In terms of both
Floanelnl nspects and Llmprovement of Kdslth malnly for those people llving in
frinpge and poor arceas easily compengnte for the requlred efforts.

B.6 Monltorlog of Operation and Mn[hbonance ProgrQSS

RN 't T T

. L o - o .
{ . e

1y
The progress of thg, Oporntlou and Mnlatenance progrnmﬁes stduld be 1 .y,
mnnllorodl!rAnuevnlnpyion mahtinl $hduld|&q preparqq whose objectlve is to ‘
suppart the lnctipitics dfrecd&d‘t&wﬂrdw Lhe monttorlng of theé programmes. ‘This
e 7 mmmal would be npplied to the water ngvncles in which Operation and
Baintenance programmes arc to be Implemented.

R.7 Resources Mobllizatlon

-

In swmmary, Lhe mob{lizatfon of resources and undertaking of nctions would
be ns follows: i . e
AR A g L . : L ) , I A [N
. S [AEIFR R e }
Futor”n} Gooperatlion Ot onatal gy qf e et
A N A
The In!nrnnlionnl support: ngonv}oW,WIli gldy nn.lmnotlunL role iy the
proaoass of ptomotlon. Formulatlon and lmglcmontatlon of: Operntlon and :
Halntenanee and an]m!anion of progwnmqu Spovificnlly their cooporntion

will be zrqulrcd on Lho followlng: | e v

e
t

P ! Tea

- ,promot oh of Operatlon and Hnintennnoc and optimi?ntion programmes at
n high gbvornmontnl level, goncratlon of awatreness, willingness aud
commitment at the maln poverrmment levels in order to create the
rcquircd condltions for the Formulatlon and lmplementation of the
p|og cames iwos :
: AL ASEN .
- 'pan1410n of lhecfinancinl resources for the formulation and
Loplementation oI)progrnmmos at a natlonal or 1nstiLuLionn1 level

- provision of technicnl cooperation for the formulation and
fmplementation of programmes

s - developmwent of Instfuctional packages as described in (7)
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- promotfon and coordinatlon of intercountry semfnars afmed to croeate
awarepess and motivatlon at wanagerial level and to encourage the
cxecution of bllateral or multilateral cooperation agreements

- training of national persennel who would be 1In charge of carvying out
'ehe’ seminars; courses and workshops with the support of the

ineructlonal packages described in (7) -

- “tmplementation of a monitoring 5ystem which would provide informatlon
on the progress of the Operation and Malntenance programmes

Hatfonal Apencies Requlﬁﬁménts : .

The water supply nqd\ﬂhdjlhl]on sector authoritics will ovpanize elforts
for the Operation awd Mqﬁﬂ@an&ncc programme’s’ lmplementation at a natlonal
level, It Includes the ddeption of natlondl. policles, definition of

responsible Inscicuclions angd managers, dcscripLion of functions,

promotion ol

tralning and . mocivatief, gvnan fdencifleac¥ouiof avallable natlonal finaucial

resources, technology: dlssqmlnatlon

Actions of Drinking Water Supply apd Sarifcatien Agencles

The wnter agerigles willtnoke use of the.! quults achjeved by Iunternatijonal
nd watlenalreffoxts. 1hcy wIBL thus play ithd%most Ijjprtant and complex role
In the ncLinn.chnln,dﬁﬁpd‘an Hibproing eEflci*ﬂtyonndJéffﬁnﬂlvanc.s of the
serylce provided -to,the population, WitH! LhaﬁshppouL'df‘iﬂf;ustrucLur
duvclnpod nt {nternatlenaliand countryvleved) the wakei: agancy“wbhid‘pvifurm
Ita operational situation diagnosis, Formulabe the. prograpmes" aflOpevatlon winl

Malntenance and optimization of water supply and sanitatlon systems, survey and.

strengthen the organlzational structure, promote the development of human
resources, develop a managevrial lnfoiquion system for Opervatlon and

Halntenance and lmplement a process of programme 1mp1amenLaLlun
ad JuL tment, . o -

-

avaluation il

*




