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3.5 ACTION PLAN TASKS

As described above, there are many activitics associated with the objective of reducing &
controlling UFW. Those primarily implicated in the implementation programme for stage 1 are
presented in this section in a summary task matrix, followed by a brief description of the work to
be carried out. These tasks have been divided into four groups, based on the general type of
activity, as follows: .
- Policy Legislation & policies required to set the right context for effective
' implementation of UFW control

Preliminary Activities that are to be done before the main programme, because:
- YCDC has the existing capacity to achieve results
_ - The outputs are esscntial for a number of other tasks
- Preventative Standards & good practice for design & instailation to minimisc and
' delay the occurrence of leaks in the network
Practice Operational measures to deal with UFW

3

- The list of tasks with brief details of the activity plus the constraints and resource requirements is
given in the table 3.5.1 below. The following section provides an explanation of the items on the
task matrix

351 Group 1 Policy
Principal elements of this category include:
- Commitment to effective UFW Control policy & its implementation
- Tariff Structure .
- Customer metering policy
- Byelaws & Regulations

(1) Commitment to UFW Control Policy
The ‘sine qua non’ for this UFW control action plan is the political will and commitment of the
YCRC to its effective implementation. The reduction of UFW to the target levels will take
time, effort & money and will need strong support from the Senior Management of the Water
Supply Department. There will be no benefit gained from the action plan unless it is actively
and strongly supported. So the leaders of the Water Supply department and YCDC committee
nezd to be convinced that: :

- Demand management & UFW control is part of the solution

- Without achieving the UFW reduction targets, there will not be cnough water supply
resources available to meet demand by 2020

- Leakage reduction is a lot cheaper than building an equivalent new supply source and

pipeline



81¢

Table 3.5.1:

Specific task list summary matrix

Problems & Requirements &
Group Task Activity Description Constraints Resources Inputs Dept. Phasing of Work Stage 1, 2 or 1&2
UFW Control Policy Decide UMW is serious problem & will be tackled Policy decision Political Will YCDC Directors of YCDC Continuous
1) Policy
. Prepare specifications for minimum standards of materials . - . : : . :
Svandards & Byelaws X - ) g Policy decision technical review YCDC Directors of YCDC Imnmediate
and instailation & repair of serviee lines
\ . - lanning & resos \ .
Cuctomer Metering Decide to actively implement Customner metering Policy decision P ann(;g;)ac;'sc;mc YCDC Directors of YCDC Trnmediate
Tariif Structure Review & revise tanff structure Policy decision technical review YCDC Directors of YCDC Stage |
2) Preliminary
2a) PreCursor for Other Operations
NetworE & Customer Detailed Complete survey of entire sysiem t¢ ob.mm Planning, cqu‘1pmen Bquipment YCDC + TA Distribution Dept Immediate
Survey aceurate, up-to ~date data an network & connections & capacity
co-ordinate with Urban planning 1o use common GI$
platform and share data
Large User Monitoring Identily, merer & monitor large users YCDC {+TA) uUcy Stage |
2B} Part measures possible with existing capacity
Improvs Network Data Undaic & improve the maps .etc. o m.uCh as possible 1o give None Design/plan dept YCDC Distribution dept Stage |
acewrate information :
co-ordinate with Urban planning to use common GIS
platform and share data
Cannections review Check, update & record all connections None YCDC Distribution dept. Stage 1
Campaign of pressure measurement aroond network using
Pressure Measurement pressure loggers for 24 hr profiles plus spot readings with Leakage teams UCu Stage 1
gauges
Trunk Mains Survey Trunk mains inspection including: Trunk mains teams YCDC Trunk main section Stage ]
thorough inspection Nome
recerding of ail connections, fittings etc on network maps None
Removal of refuse tips at pipe overbridges ete. causing pipe Nome
corrosion
"Rationalisation & control of all connections made to trunk . .
. Planning & materials
mains
Visible Leak location Actively locate & r?pon all vts:.ble l.eaks on distribution None Leakage tearns Yope Distribution cept. Stage |
mains and service lines
Equipment & Training, proper
Timely & effective repair of ALL leaks iocated en network
Leak Repairs Part | materials: vepair fitings & ¥eoe Major repairs Section Stage !
from above )
oTganisation equipment
Service Reservoir Leak E st ice reservoi that there is . .
Service caurvc?lr akage | Inspect & Drop rest Service ‘rcqervmrs to check that there is Nane Teunk mains 1eams vene Trunk mzin secticn Stage |
Inspection 10 exgessivewater loss
3) Preventative
. " . . No existing . Planning & Design
Planning & Design Plan & Design MNetwark construction works . Design/plan dept YCDC + TA Stage |
oroanistion Team
s - Develop & prepare specifications for design, supply, No existing . Planning & Design
Design Criteria & spec ) . . . . . .
CRIER Lrkrid & spe materials & installation of pipework, services & fittings Organiston Desiga/pian dept Team Stage 1

4) Practice (O&M)
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Table 3.5.1: Specific task list summary matrix

Problems & Requirements &
Group Task Activity Description Constraints Resources Inputs Dept. Phasing of Work Stage I, 2 or 182
4n) UIW Reduction
, , No existi Traming & N
UCU Setup & Operate Create specialist unit for UfW Control to: 1SeE ing YCDC+TA Jcu fmmediate
organistion Equipment
Plun & implement work
Advise & co-ordinate with others
Leak De:ccuo"a. by Routine | Divide network into nightly mu'les and send teams on routine Training & equipment Supply &.pre:\urc Al vepe+ raining | UCU & Leak teams Stage | &2
sounding basis night
y . - Equipmen: & Training, proper
Leak Repairs Strengthen & Improve rel?alr orgamfanon 10 ensure proper materials: repair fittings & YCDC + training | Major repairs Section Stage 1 &2
and timely repairs - -
organisation cquipment
. Carry out measurement campaign to identily probable high
Measurement campa
“23 ua rob;)P &n leakage arcas - temperary action untif district metering | Training & equipment| Training & equipment YCDC TCU Stage |
quap established
Pilot areas setup Start range of Uiw activities in Pilot are.a(s) 10 be set up with YCDC + TA ucu Stage |
segtorisation & metering
NPL menitering & control Training, lack of data Trammg: data ucu Srage 1 &2
coliection
4b) UMW Monitoring
Network Sectorisation Divide nctwork‘m(o ZONCS &.dxsmcts 0\:'er time with YCDC + TA ucu te_) Plan: Repair Stage 1 &2
metering of gach discretg section Section to install =
. Install flow meters at existing key points: Pump stations, . . 1 X i
Bulk Metering 1 ¥ h CHsting h Y pot {mmp SRLONS Capacity & equipment Select & procure YCDC+TA ucy ?Plan. Repair Stage |
SCIViCe reservoirs etc, meters Section to install
Bulk Metering 2 Instalt more ow meters as n‘cml'ork is divided up into zones YCDC + TA Ucu !f) Plan;. ch.a:r Stage | &2
& districts Section to instali
Tubewell metering Programme of installing flow meters on YCDC tubewells Meters YCDC Tubewel] Secticn Stage 1
Rehabilitation Arcas Monitoring & control of areas that have been rehabilitated YEDC + TA uCcu Stage 2
under the new works programime
4¢) Customer Metering
Custamer Metering Plan & implement metering policy {inc replacement) capacity YCDC + TA Stage 1 &2
Non-Domestic Consumers Implement metering for ALL non-demestic consumers Meters YCoo Stage ]
Large Users Manitoring Identify, meter & monitor larpe users YCGC ycu Srage | &2
Meter repair & test Set up workshop{s) for cleaning and calibration checks on Ec_ulprl'nc.'{t & Test Equ.lp.menr & YEDE + T4 Mer::lr repair Stage 1 &2
customer meters organisation Training Workshops
4d) Other Q&M Activities
Contro! Room Sct up & operate central control room for network | j ] YCDC [ Distribution Dept | Stape 1 &2
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(2) Tariff Structure
The tariff structure has an indireet cffect on UFW control as well as many other things. This is
to be reviewed and revised to be better adapted to requirements,  Details of the proposed
revised structure are presented elsewhere,

UFW Control staff have the role of providing advice on the effect of different measures. From
this perspective, a clear and effective tariff policy and structure is essential. It should:

- Charge realistically related to the real cost and value of drinking water supply
Recognise the basic social need for limited volumes of drinking water, BUT NOT price all
consumption at this level

- Recogmse the need for capital investment to 1mprove and maintain the drinking water
supply and so the tariff includes operating costs plus some conttibution to investment

- Guarantee that the revenues generated are reserved for the Water Suppiy Department and
do not go to the general funds

- Discourage waste or undue consumption for non-esssnt:al purposes (in the context of a
city where nearly 2/3 of the populatlon do not get any service and much of the rest is
inadequate)

- One method of contributing to thls is to structure the tauff 50 that the more extravagant the
consurmer, the higher the unit cost of water.

- Take realistic account of the fact that universal mctering will not be achieved for many
years and therefore a reasonable system of assessed charges is required

(3) Mctermg Pohcy

Policy commitment will be reqmred to implement universal metering for all customers along
with preparation of an cffective and realistic strategy to ensure that it is achieved according to
a set of targets.

Without universal metering (or development of alternative consumption assessment methods)

there will never be sufficient data on consumption to properly determine the correct UFW
ratio.

The present YCDC “policy’ for universal metering is not proving fully effective because it is
at present a statement of intent and is not backed up by planning and resource commttment
due to lack of capacity & resources.

The action plan proposes such a timetable and estimatc of resources to achieve a high level of
customer metering within the Phase 1 period, but the support of political will and commitment

to the policy is essential to success.

(4) Standards & Byelaws
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Generally, new or modified legislation is to be sought from the authorities to put in place a
simple and effective system of regulations, enforcement and standards for water supply.

These must make clear the respective responsibilities, requirements and obligations of the
customer and of YCDC,

To this end, YCDC must
- Draft technical documents for the legislators setting out the dualis ‘ :
- Put in place measures to implement the requirements of the regulations once enacted,

it is beyond the sc0pc of this report to detail such byelaws, though immediate requirements to
be dealt with include:

1) Defining the division of responsibility between the customer and YCDC. Almost universally,

this is at or close to the property boundary between the public land and the private property (or
the meter) see figure 3.5.1.

2) Specifjing permitted materials and methods for installation & repair of service lines. This
may include

-~ No GI pipe to be installed underground

- No PVC pipe to be installed overground unless adequately protécted by duct or sleeve
- Minimum specification for PVC pipe (Class, pressure rating ctc.)
- Mo repairs permitted using bicycle rubber inner tube

A set of byelaws from the UK is attached as an example in Appendix Q.
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Figure 3.5.1 Sketch of service line showing division of responsibility
The ﬁltirﬁate effect of (1) above is to put the respon'sibility for the public street section of the

service line on YCDC, who will therefore need to implement
- Arepair programme in the interim
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- Strengthen the system of secondary mains to remove the problem

Along with the necessary regulatory framework, adequate tesources should be allocated to
ensure effective enforcement. It should be noted that:

a) Enforcement is not restricted to punishment and shall include a large amount of
encouragement and education of customers
b) Enforcement applies equally to the customers and YCDC, who must accept their

responsibilities e.g. requirements concerning service lines cannot be respected if
YCDC does not invest in sufficient secondary mains

A large part of the losses on any water supply system occur in service lines. Reducing and
controlling this component can only succeed if the regulations are etfective.

Regulation 6/99 is an ¢nabling document, but requires additional, more specific documents
such as a set of water supply byelaws, material specifications etc.

3.5.2 Group 2 Preliminary
Principal elements of this category include:
- Full Network & Customer Property survey to get necessary accurate data for planning,
design and operational activities as well as UFW control '

- Initial improvement of network data by review of avallable information (maps, tocal
knowledge etc.)

- Preliminary 1mprovénlent of customer data by review of conncctions & billing data
combined with site checking

- Pressure measurement campaign around the nctwork to further develop the work done in
the study period

- Trunk mains survey as a a first step to locate & repair lcaks improve operations

- Visible leak detection work on the existing network

- Preliminary leak repair work to properly & quickly repair all leaks located

- Service reservoir inspection & drop test to check for leaks

(1) Network & Customer Survey .
A detailed survey of the water supply service area is fequired and should be undertaken as
soon as possible as an essential first step to improving:
- Network rehabilitation & extension design and planning
- Network modelling _
- UFW control & leak detection

The essential starting point for much of this project s to estab[i_s_h the necessafy basic data on
which to build. In order to be able to design network improvements, plan and properly
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manage the network and services, better and more accurate information is needed than is
currently available,

Thus, one of the first tasks is to undertake a comprehensive survey of:
Pipe network of transmission, distribution, secondary mains and service lines and all

t

related equipment, fittings and installations (valves, hydrants, pumping stations ctc.)

- Customers/ connections and propcrties within the service area even if not connected

- And ensure

- Proper recording of the information collected, so that staff have easy access to correct,
up-to-date information '

- That it can be kept up-to-date, espectally with the large changes that will occur from:

- Major network r_ehébilitation and extension programmes

i

Increasing population and scrvice levels

To do this, the survey work will be divided into two parts reflecting the different aspects of the
work to be undertaken. These are:

- Field work to collect all the required data
- Office Work to record and collate the data
Field Survey Work

Field Work will entail the location and identification of all:

Network

- Pipes

- Valves, fittings etc
- - Connections

- Hydrants

Properties
- Properties in the service area

- Connected with meter
- Connected and unmetered
- Unconnected
- Service line routes and stopcock locations

This will be done by Surveying the whole area in separate teams for the network and property
suiveys. The network will be surveyed using specialist equipment including electronic pipe

tracers, valve box locators etc.

- Al data found is to be recorded on site on working copies of the area being surveyed each day.
These working maps will show the base map of streets, buildings etc and be printed at scale
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1:1000. This will then be transferred to the computerised mapping system — the same as or
compatible with that alrcady in service in the urban planning department.

Office Support

The fieldwork teams will be supportecf and managed by an office that:
- Provides copies of base maps -

- Plans survey routes

- Manages data collation and transfer

An adeﬁwate and appropriate organisation is required to manage and support the field work
teams, so that they are able to keep working cffectively. It is also important that there is a
System capable of taking the information collected and processing it in a timely manner and
without losing any.

For this, an office-based team will be required, whose duties include:
- Daily route planning & prcparation of maps, customer tists ete.

- Record keeping / progress checkjﬁg

- - Receipt and processing of marked up drawings

From the survey team, copieé of data will be passed on to other depai‘tments as appropriate for:
- Updating of records _ ' '

- Maps (with pipes, fittings, connections, properties eic.)

- Customer database ;

The figure 3.5.2 gives a diagram of the information to be collected and way in which it is to be
used.

This will be computcrised on some form of CAD or GIS system & various CIS systems, which

will have their own teams; according to the final structure and arrangement of the water
supply department.

Refer to Appendix Q for information on a typical example of a computcrised mapping & GIS
system, ‘Resocad’.

Planning & Scheduling
As this work is required for so many other functions, it will be scheduled to start immediately

on inittation of the project.

The order/sequence of carrying out the survey is to be the same as the prorities for
rehabilitation & new works. In this way, the data is available to the design teams as soon as
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possib[é. The updated drawings are to provide the basis for the rchabilitation work and so
must be completed first

The time period estimated for completion of the works is 1 to 2 years (2003/2004). The exact
programme will depend on the requirements and scheduling of the rehabilitation programme.

Presentation of Intormation Required

Maps : - Level of detail to show and scale
Water distribution Maps ' : i 110000 or 1 :20000 scale
The distribution piping network in the complete water supply area should be shown on one or
two maps. Maps should contain such information as distribution piping type, dié\mefer, fire
hydrants, control valves etc. to enable use for water distribution planning proposals and
overall water control

Distribution Piping Maps ' £ :2500 scale
These maps provide detailed information on the relationship between distribution piping
networks as well as associated facilities (control valves, fire hydrants, washout valves, drains

etc) in the v1cmaty of the pipe network. They are useful for planning lcakage surveys and
improvements to distribution plpmg -

Distribution Pipi'ng Maps 1:1000 scale
These maps provide detailed information as to the location of distribution‘piping. They are
drawn based on the data obtaincd with pipe location detectors used on-site and therefore show
location with considerable accuracy.

As positions of control valves and fire hydranis are as measured (distance, depth) on-site, high
accuracy is assured.

Service Piping Maps ' o 1 :1000 scale
These maps show not only distribution piping but also the locations of the associated service

piping, stopcocks and meters. They are useful in obtaining information as to the relationship
between distribution and service piping

Service Piping Maps - 1 :500 scale
These maps are the most detailed and show not only the distribution and supply piping but
also the location of the piping and its depth etc.. Each property has an identification number

and also indicates on the map whether the house is connected to the water supply systém or not

Valve Details _ ' 1 :200 scale
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Where necessary, detailed drawing showing the exact layouts of intersections and control
valves etc. are prepared,

Customer & connection data

In order to get and maintain control of customer management a database (information system)
of all consumers is required containing all pertinent information about the connection as well
as the consumption record. This includes but is not limited to;

- Name of customer

- Address

- . Type/ Class of property or Non-domestic connection.

- Connection Length of service pipe

- diameter of service pipe

- - metered / unmetered

- meter size _

- Blectric pump fitted

- DMAID -toidentify which DMA it is supplied from

- meter reading route or billing / collection route

- Meter reading record.

Also in order to facilitate control and identification of anomalics all strcets and properties
should be surveyed and mapped. Then those properties that have a connection identified in
some way (seeded). '

(2) Large Uscr Monitoring
As a first step towards controlling non-physical losses and maximising revenue within limited
resources, initial efforts will be focussed on the *large user’ category of customers.

Since relatively few consumers will take an appreciable proportion of total consumption,
action on these few will yield the best results, especially in the context of Yangon where no
customer monitoring systems exist at present and metering is not universal even for
non-domestic consumers.

A survey of large consumers initiated immediately will provide a list from which a number

will be selected (say 100 to 200) will be more closely investigated.

This group will have correctly sized meters installed and will be closely monitored for
" consumption & revenue. '

In order to ensure the maximum return on revenues with limited resources, efforts will be
concentrated on identifying and monitoring the large user category of consumers.
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To set up the system, the large user category‘will be identified and categorised by review of
customer database and consumption records, in terms of :

- Consumption volumes or revenuc

- Meter or connection size

This hst will be amended with data from the connection survey. The pwscnt YCDC list of
lmge users only contains 12 items and of these § are unmetered.

All connections identified as large users will be inspected and checked by a site visit and
details verified and recorded. Each of these connections will have meter installed, suitably
sized & located.

The “large user category” will initially include:
- Connection/meter of 50 mm and over
- Top 200 consumers in terms of revenue & consumption

Once the meters are installed and the monitoring set up, these customers will be closely
monitored by: '

- Frcquent consumption checks monthly readmg%

- Analysis of consumption patterns & history

- Annual checks on meters including calibration checks

The list will be subject to constant review & modification as required.

(3) Improve Network Data

The existing drawings and network data will be upgraded zmd updatcd as much as possible by:

- Collecting & reviewing all existing maps and records

- Discussing with township and other network staff to gain the best possible “local
knowledge”

- Checking queries on-site

- Gather all information together in one place and preparing

- An integrated set of maps and drawings to cover the whole network at a large scale (e.g.
1:1000) to show all details clearly

- Associated records/databases

Particularly, the present maps are very unclear about pipe nodes such as connections,
crossovers, valves etc. For example, it must be made clear by standard symbols such things as
whether

1) When two pipes cross they form:
- Acrossover {no connection)
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- Across (connected)
- Acrossover with an inter-connection  (valved connection)

2) Tees on drawings are valved or not

3) Lines on drawings that do not meet - is this really a dead end or just an intersection that is not
correctly drawn '

4) Valves are shown in their correct position and their normal status (open or closed)

Crossover ] : | Cross I | Inter-connection

Figure 3.5.3 Representation of Different Possibilities for Pipes Corssing

The basis of this work will be the original set of 1963 network drawings, plus the AutoCAD
and Maplnfo network plans. The results will be transferred to new media (computerised
systemy), updated as much as possible and progressively extended to cover the whole network.

This is a first step and partial preparation for the full network survey when implemented, but
shall be done as soon as possible, whatever the plans are for the full survey. It will be
superseded by the detailed network & customer survey.

The choice of new media should be a computerised CAD or GIS system, to be either the same
as or compatible with that in service in the Urban Planning department. The base maps,
showing streets, buildings etc. will be provided by this department. Co-ordination and an
integrated approach is required for sharing and exchange of information.

Updates and network information obtained by the preliminary survey works is to be included
on the updated maps and drawings. So procedures will need to be put in place for
communication of this information. '

(4) Connections Review

A team working on n0n~physical‘ fosses will work on an initial review and updating of
customer and connections information. This will be in parallel to the network visual leakage
inspection. '
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Tasks will include: . .

- Revicw and assess the existing customer records & database; checking for consistency
and highlighting anomalies

- The records will be categorised and evaluated from this review

- Conncctions will be verified on-site by inspection

- Records will be updated or compiled with information collected during site mspectlon
- Maps will be marked up to show connections efc.

From this work, a report will be prepared detailing problems and anomalies found, such as:
- Unregistered connections '

- Iilegal connections

- Broken meters

- Empty properties

- Others :

(5) Pressure Measurement Campaign

This task is a continuation and development of the pressure survey carried out as part of the
Master Plan Study. YCDC will:

- Take a large number of pressure readings al! around the network. using pressure gauge
readings

- Plot the readings on a network map (o establish isobaric contours and help to show tho
extent of low pressure probiems

- Install loggers for pressure recording at somne poim.s to establish daily pressure profiles

The sequence of taking the readings will be:

~  Large Diameter Transport mains

- Other trunk mains

- Inlet points to townships / hydraulic areas

- Target points of townships / hydraulic areas

- Average points of townships / hydraulic areas

- Further potnts in problem areas to investigate hydraulic gradients

The pressure logger data will be used to:
- Define limits of pressurised areas at night for leak detection activities
- Identify areas where zero night pressure is caused by valve operation

Estimate
Initial Set of Pressure measurements:
- Trunk Mains 50 places

- Distribution Network 150 places (6/township)

3-30



The Study on Improvement of Water Supply System
in Yangon City in the Union of Myanmar Part 2 Pre-Feasibility Study

(6) Trunk mains Survey _
The trunk main survey will be carried out as follows:

Inspection

One or more teams will visually inspect the full length of all the trunk mains routes by walking
along 1 section each day. Initially, this will be for large diameter pipes of over 36 inch — being
mostly thc main transmission lines from the reservoirs to the city. Afterwards, the second
level of trunk mains over 18 inch diameter can be checked,

The teams will take with them large scale network maps of the section to be inspected. On
these they will make detailed notes and mark up the drawings to show any points of interest
found during the inspection, including:

- Leéks, secping joints etc. _

- Signs of ground movement affecting the pipcline

- Problems & hazards e.g. buildings over the route of the pipeline

- All connections and off-takes

- - All fittings etc. e.g. Aif valves, linc valves, washouts, connection valves

For all leaks a leak report will be prepared, similar to the examples used in the leakage survey
* for the Master Plan,

Maps and Records

The network maps and records will be updated to reflect all relevant information collected
during the inspection.

Flow Measurement

With some extra resources, trunk main flow measurement at selected points is recommended.
Insertion points, similar to the few already fitted will be installed. Insertion probe flowmeters
with flow fecording loggers will be placed for a minimum of 3 days at each point to show flow
profiles and indicate sections with hidden leakage or consumption.

Remedial Action

Following inspeétion, any leaks located will be stopped using an effective, approved repair
method, such as to give a prolonged, trouble-free life. After repair, a repair report will be
completed and matched with the leak report. '

Preventative Action

Even when no leaks are found, appropriate preventative action will be taken to avoid future
* problems and improve the management of the trunk mains. This includes:
- Reinforcing support or other remedial measures to points where the ground has moved,
causing pipe joints to be déﬂected, to prevent further pipe movement
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= Removing problems & hazards where practicable
- Removing all direct conncctions to the trunk mains except for distribution mains. The
removed connections should be transferred to a distribution main or cut off completely.

A specific cxample of (2) will be clearing refuse tips at pipe overbridges on the 56 inch
Gyobyu pipeline. ‘The pipe is designed to rest on its supports with free air circulation all round.
The rcfuse build up in contact with the pipe holds water and provides good corrosion
conditions, leading to leaks and finally major bursts.

Any leakage or serious corrosion revealed will be repaired,

Estlmgg;s
Daily Inspection _ ' S5km
Total length of Trunk Mains 150 km

(7) Visible Leak Location
A campaign to locate and repair all visible and obvious leaks will be undertaken. Township by
township, the whole network, including service lines as far as the property boundary will be
inspected by leakage teams.

These teams will work with the network inspectors for the respective townships.

All leaks and other pfoblcms (e.g. broken meters, open ends, inner tube repairs) located
outside the property boundary will be reported and recorded, whether the responsibility of the
consumer or YCDC.

Working copies of large scale maps of the section will be taken on site and marked up and
notes taken of all useful information. Leak reports will be completed for all leaks found.

Maps and Records _
As well as leaks this will include location of distribution mains, valves, service lines, stop taps

etc. where found omitted or not as shown on the drawings. This information will be used to
update the network maps and customer records.

Prioritisation & Order of Work _ _
Work will start with the townships that have good suppi_y and pressure, then to low pressure
arcas with extensive network and finally to townships with smail lengths of pipe network.

Estimates _ :
Daily Inspection ' 5 km / day
Total length of Trunk Mains 725 km

3-32



The Study on Improvement of Water Supply System
in Yangon City in the Union of Myanmar i Part 2 Pre-Feasibility Study

{8) Service Reservoir Inspection & Testing

At the start of the progr'amme, all service reservoirs are to be inspected and tested for leakage
by drop testing.

The test sequence is: :

Visually inspect externally, looking for leaks, wet ground etc.
Clean inspect and disinfect internally

Drop test by:

1

_- - Ensure reservoir water level is high (full or nearly full)
- Close all inlets and outlets to the reservoir
- Measure change in water level over as long a period as possible (min 2 hour)
- Slowly open inlets and outlets to return to service

Take necessary remedial measures

" (9) Leak Repairs - Preliminary _ _
In association with the initial, mainly visible leak detection activities, repair work is essential
to physical loss reduction. Efforts are required to ensure that all leaks identified are repaired
ina timély and effective manner.

YCDC has existing capacity for repairs and can cary out the work with the existing resources.
However, the repairs could be improved by training the staff in new techniques and the
provision of tools, equipmenf and repair materials. It is strongly recommended that some
resources are directed to this immediately in-order to make the best job.

For this it will be necessary to equip the repair teams with all necessary:
- Staff of suitable capacity

- Equipment

- Materials

- Transport

- Other resources

The requirements are considered in more details in the longer term O&M tasks group.

Service Pipe Repairs

. It is apparent that many of the visible leaks will be found on service pipes and so these are to
receive as much attention as the network, because of the amount of water loss expetienced.
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This is based on having one of the repair teams concentratc on repairing leaks on and
improving the standard of installation of service pipes outside the property boundary;
notwithstanding any question of the responsibility,

3.5.3 Group 3 Preventative
The items in this category are very important in UFW control and so arc described brlefly here.
The associated resources and details are included within the facilities plan.

Principal elements of this category include:
- Principles & criteria for design of network to minimise and avoid UFW problems
- Specification and standards for design, supply, installation and workmanship for new
works programrﬁc of network improvement '

(I) Network Design & Planning
The planning & design of construction works on the water supply network will take account of
the 3 elements:

1) Layout of the network to optimise monitoring & control of UFW by:
- Loops for security of supply :
- Adequate number and {ocation of valves for sectioning & isolation for maintenance
- Division of network into a hierarchy of sections, with the smallest component being
districts of 1000 to 3000 properties
- Inlet point(s) to each section to be equipped wtth a meter in a chamber with a bypass

Typical diagrammatic drawings are shown for:
- Zoning of a network by division into sectors ~ Figure 3.5.4
- Hierarchy of metering in snaller & smaller sectors ~ Figure 3.5.5

2) Setting design principles & criteria to be applied including for example:
- Short service lines '
- Network design with loops for security of supply
- High number of network vales to allow separation of loops into different areas
- Valves at all junctions
- Air valves & washouts at high & low points respectively of trunk mains
- Target minimuim service pressure at the ferrule of 15 to 20 m
- Pressure rating of material for service to be 10 bar
- Secondary mains on both sides of main roads and asphalted side roads to keep services
short and minimise traffic disruption for access
- Valve chambers on large mains
- Valve boxes on smalf mains

- No connections directly to a trunk mains — if required put in a paralle] distribution main
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- Division of responsibility (& ownership) at the property boimdary unless special case
- Universal metering with ownership of meter kept by YCDC

3) Improvement of network standards by:
- Planning of developments
- Increase of secohdary maing to serve every street
- Elimination of excessive length of service lines
- Improvement of connections & service lines
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(2) Design Criteria & Principles for New Works Programme

Leakage Prevention & avoidance is greatly enhanced by means of ensuring new works are to a

high enough standard for a long, trouble-free life by :

- Specifications & standards for
- Materials  good quality, long-life underground, suitable for conditions
- Installation standards for treﬁéhiﬁg, backfill, compaction, jointing, site works etc
- Workmanship '

- Ensuring network drawings are updated with as-built details

Some examples of the considerations for specification include:

Material spcciﬁcatio_n

- DICL to be used for distribution mains

- UPVC or MDPE for Secondary mains

- MDPE to be used for sefvice_s

- Customer meters to be ISO4064 or equal Class C

- All non-metallic pipe to have tracer wire attached or laid just above in trench

Good quality, high specification material should be selected $0 that it is installed on a “bury
and forget basis”. It is a false economy to save on material cost and have to keep digging it up
for repair during its working life

Installation

- DICL pipe to be sleeved _

- UPVC requires special care for good bedding

- Sand bedding around pipe

- Consolidation to be high standard

- Cover — depth & backfill to be specified cleatly

- Installation to be by cut & cover except in special cases

- Care for good jointing with correct lubricants etc.

- Use self-restraining joints _

- As built drawings to be prepared regularly on a rolling programme — including service
pipe positions (to allow network drawings to be kept up-to-date)

To minimise development of leaks it is essential to ensure good workmanship and a high
standard of installation. So standards should be used that set out the best practice for

installation of pipework, fittings etc. for each material (DICL, UPVC, MDPE etc)

Implementation of the above tasks for design and specification wifl be carried (.Jut. by the
planning & design department. One of their first jobs will be the preparation of detailed -
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documents for design criteria and specifications to be applied to the new works programme.
They will be supported to do this by a techuical assistance programme,

This will provide a standardised approach for the detailed design stage and the basis of tender
documentation for the supply and installation contracts to be awarded.

Once installation work is in progress, staff from the design departm'ent should be involved in
the works to benetit from seeing the application of the criteria.

3.5.4 Group 4 Practice
Principal elements of this category include:

UEW Control
- Creation of a special team specm!ly for UFW Control, the UFW control unit (UCU)
- Introduction of active leak detection
- Campaign of setting up pilot areas and flow measurement
- Installing & monitoring bulk flow metering in the network stage | Production
- Installing & monitoring bulk flow metering in the network stage 2 Supply areas
- Division of network into sectors _
- Investigation, analysis and correction of non-physical loss anomalies

Network Repair
' - Improvement & upgrading of leak repair capacity

Customer Metering

- Installing & inonitoring customer meters -

- Small domestic meters

- Non-domestic meters _

- Setting up a special Large user category for monitoring
- Setting up workshops for test & repair of meters

(1) Setting up of Special Uait for UFW Control (UCU)
The prerequisite to initiating active UFW control in an organisation where there is no existing
* arrangement is to establish, train and give ade.quate authority and resources to a dedicated,
spcciaiist unit for UFW control. This team is charged with developing and implementing a
strategy for UFW Control within the water supply and the operating organisation.

This UFW Comrol Unit (UCU) will have considerable autondmy initialty, though its
functions witl eventuaily be absorbed back into the mainstream structure of network
operatlons and mamtenance as over time the tasks and prmmples of UFW control become
accepted as normal everyday prac,uce
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The duties and scope of work of the UCU, with associated issucs of resources, will df_:velop
throughout phase 1 (and phase 2), but the urgency is to get it set up, trained and operating
ctfectively as soon as possible; set up immediately on starting the programme.

The function of the UCU will be to act as the focal point for all issues related to UFW control
and to ensure that the objective of reducing losses can be achieved, Not only will the team
plan and implement their own programme of action, they will also act as advisers to the senior
management and will co-ordinate efforts & information transfer between other (lepzirtfnents.

UCU Activities in Stagge |
- Network survey

- Customer survey
- ‘Trunk main survey
- Large user category
- Co-opcrate' on network design
Supervise service pipe renewal programme
- Leak detection
- Monitoring/control/prioritisation
- Temporary network division & flow measurement
- Production metering initial — using insertion probe meters in some places
- Consumption assessment work until universal metering is predominant

During the first eighteen months of operation, the UFW control unit will be set up, trained,
developed and become firmly established. Within this period, it is expected that the first half

wilt be principally occupied with setting up, preparing and training and the latter half will be
practice an(l implementation.

For this first stage, the team will be kept relatively small and exclusive, so that it remains
manageable and all its members can be properly trained. This is a relatively long lead-in time,
because YCDC is starting from zero and a sea change in approach is needed.

At the end of this period, a review will be carried out to determine the future direction of
efforts and reinforcement of the team that is needed, along with the additional resources
required. The role of the original core team will then be modified to include training and
supervising additional staff brought in to cbpe with the expanded work programme.

(2) Active Leak Detection
Active leak detection is the work of systematically searching for leaks by inspecting the
network using a range of specialist tools & techmques Guidelines on these techniques and

information on some of the cquipment used is given in Appendix Q of this report and
Appendix G of the Master Plan Report.
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For the purposes of task description active leak detection is divided into two categories
according to how the efforts are dirceted, though the task itself remains the same.

Regular or Routine _
In the absence of methods such as district metering to identify and prioritise areas with high

levels of leakage, routine sounding can be used. Therefore, this will be applied in Yangon as
an interim measure:

- After visible leakage survey

- Before networks sectors and zone & district metering are effectively implemented

The normal range of techniques arc used to detect and locate hidden leaks, including
- Sounding direct & indirect with sounding bars

- Leak location detectors applied to hydrants etc

- Indirect location using ground amplifiers

- Acoustic loggers

- Leak noise correlation for pinpointing located leaks

These methods are applied on a regular basis, where leak detection teams work on a
pre-planned block by biock basis cach day (or night).

Each night, one team will do leak detection on a section of the network, with a length of about
2 km of pipework. This continues on a regular basis until the whole area to be checked has
been completed and then the cycle is repeated.

Leak detection requires pressure and tlow and low noise levels so is carried out at night.
Initially, this work will be restricted to parts of the network satisfying these conditions. The
extent of the arca and the sequence will be confirmed after the pressure survey,

In routine or regular sounding, leaks arc located by deploying teams of inspectors who
systematically work their way around the system sounding all stopcocks, hydrants, valves and
other convenient fitiings listening for the characteristic noise of leaking water. Sounding
points are shown diagrammatically in Figufe 3.5.6.

Directed

The effectiveness of leak detection teams is improved when they can be directed to work in
areas of higher leakage. Leak detection efforts are prioritised by analysing flow measurement
data to determine where leak levels are highest.
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Figure 3.5.7: EXAMPLE OF LEAK REPORT FORM
LEAK DETECTION FORM

LEAK No.
I - LEAK DETAILS
DATE : . ZONE n*:
NAME : ' : : : I_AREA -
LOCATION : -
SKETCH :
DESCRIPTION OF LEAK : METHOD : | Sounding - Correlator =
LEAK : Invisihle " Visible
PRIORITY : A B c
" II - REPAIR DETAILS
DATE: |
NAME:| o
RESULT
NIL FIPE VALVE ConnmenoN METER TAP
OTHER
DESCRIFTION OF FAUT FOUND ©

2002/8/22 - ' . 3.43
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~ As the project progresses the leak detection teams will gradually be redeployed from routine
sounding to dirccted sounding, using results from

1) Measurement campaign and pilot arca result
2) Monitoring of district meters

Leak Reporting

For effective control and providing good information to the repair teams, a leak report is
completed for cach leak located, irrespective of size. A copy of this report is passed to the
repair team engineer for preparation of a work order to get the job done promptly.

Once the repair has been completed the report is returned to the leakage teams with details of
the repair work carried out. A typical example of the report form is shown in figure 3.5.7

(3) Leak Repairs ‘
In order to deal with the increased level of leaks and other pipework problems located by the
leak detection activities, it will be necessary to enhance the capacity of the existing network
repair organisation.

This group will be responsible for all non-minor repair work and may also be used for
installation of equipment and fittings applied for monitoring & control of UFW. This second
item includes boundary valves, district meters, measuring point tapping saddles etc,

It is also proposed that the repair teams be closely involved with the new works so they canbe
familiar with and trained on the new sections of the network.

To achieve this, it will be necesséry at an early stage to re-organise the repair section to be
supplied with all necessary:

- Good staff

- Equipment

- Materials

- Transport

- Other resources

The staff should be adequately trained in

- Principles

- Repair methods

- Specifics of equipment & repair materials to be used
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Figure 3.5.8 illustrates the typical repair fittings most commonly used, Further information
and guidelines on the causes & effects of breaks and the techniques used for their repair are
given in Appendix Q of this report.

There is no benefit in identifying many leaks if they either go unrepaired for a long time or are
ineffectively repaired and will leak again soon. To achieve this requires attention to three
aspects of repair activity:

Network. Repair Team
- Set up repair teamn(s) organised in teams of 4
Crder & Supply Equipment

- Train team in good practice and correct use of materials & equiptent
- Impiement procedures to ensure teams can do their work effectively

Network Repair Materials
- Review repair supplies required

- Order & Supply repair supplies

- Set up stores system for repairs

- Implement procedures to ensure repair teams have the right material available when they
need it

- Repair Reporting
- Monitor repair team
- Record Leak repair data

- analyse leak repair data for action

Service Pipe Repair Programme

Service pipes are to receive as much or more attention as the network, because of the amount
of leakage experienced.

A provisional programme for service pipc repairs is to be instigated. This is based on having a
repaic team set up on the same criteria as for network repairs, to concentrate on repairing lcaks
on and improving the standard of installation service pipes outside the property boundary.

Experience shows that most feakage problems are due to innumerable small leaks on service
connections. Even when domestic consumption is metered, these small leaks can often be
found on the consumer’s pipework.

(4) Measurement Campaign

The procedure is broadly an extension of the work done in the master plan study on leakage
survey for the model blocks.
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The network is divided into distinct sectors and the flow rate measured into an isolated pilot
area over a 3 day period to very precisely determine for each sector the maximum flow rates
during the day and the minimum flow rates at night.

accurate reflection of network operating conditions,

meter in customers' homes {leaky faucets).

Typically, the principal steps of the work method, carried out successively, are as follows :

(1) Identifying the scctors where the amount of water lost justifies further investigations; this is
dccomphshecl by: '

Revewing the existing mapping, checking its accuracy and updating it,

subdividing the network shown on the layout into sectors which are then iselated, and
bricfly stopping water distribution to each sector (pressure zero test) to check the
accuracy of the maps and their conformity with the actual situation,

" measuring maximum flow rates during the day and minimum flow rates at night at each

sector entry. Night-time flow rates represent night-time consumption plus leaks on the
network plus leaks on services

waking a comparison between the averégc flow rate entering the sector and the
estimated value based on the number of customers. In this way sectors where the

‘amount of water lost are identified for further investigation,

(2) When the sectors with the greatest losses have been identified, the [eaks are located by :

carrying out step tests by successively isolating pipe sections within a given sector to

identify areas on the network where night flows are abnormal,- detecting leaks
on the sections of network identified as presenting losses and repairing the leaks when
the cost of the repair work is compensated by savings in water.

(3) Once the leaks detected have been repaired :

new flow rate measurements are taken at the same measurement points and under the

same conditions at the entries to each sector to evaluate the effectiveness of the repairs
catried out, .

and spot measurements are effected to- check if the results initially obtained are reliable.

in the event of an increase in night flow rates, new step tests are carried out tollowmg

by leak detectlon and repair work

In application to Yangon, the measurement campaign is to be used as an interim measure

using temporary flow measurement to prioritise the work of the leak detection teams — sending
them to areas of known high leakage for maximum results. Eventually, permanent district

metering will provide continuous monitoring and flow data trends.
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IBetcrmination of sectors :

I Periodic control sequence in each sector . I

ALERT _ : Measurement of minimum night flows

Analysis of flows compared to reference estimates

h

Acknowledgement of an snomaly

LOCATION ' Subdivision of affected sector into sections of approx. 1600m

Step testing night-time discharge measurement -

Leak detection of sections identified with high leaka'ge

l

DETERMINATION - | Accurate location of leakape by means of detector with electronic

amplification and correlation etc

Repair of leak

REPAIRS _ . 1

Quantilative estimate of leakage

L.

Figure 3.5.9 Diagram of Sequence of Activities for Measurement Campaign

Factors to be considered include:
- cannot do the whole network because of lack of valves
- can identify and plan to successively investigate:
- areas already able to be investigated whcre no add1t10nd1 boundary valves are
required
- areas where only a smail number of new boundary va[ves need to be mstal[ed
- areas requiring a large amount of work to form isolated sections
- cannot do this work in areas being rehabilitated
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For this task insertion probe flowmeters or strap-on ultrasonic flowmeters are to be used on
temporary installation

Further information and guidelines on the techniques used for this work are given in Appendix
Q of this report.

(3) Set up Pilot Areas :
The setting up of pilot ateas is inter-related with the measurement campaign. Sectors
identified for isolation for measuring of lows and leakage assessment are in the early stages of
the project the same as pilot arcas.

Soinecach pilot arca sct up, the whole range of relevant UFW tasks will be carried out, both PL,
and NPL, to begin to build up information and to control the network. This setting up process
is repeated successively, increasing the number of area and comparing results to prioritise
actions and interventions.

(6) Sample Pilot Area - Mayangone .
To illustrate the arrangements and sequence of actions for setting up a pilot area and so also
dividing the network into sectors, an example in Yangon is shown.

- This is intended as a model to make the'processes_ described previously easier to understand -
and is not necessarily the optimum size and location for an area. Nonetheless, it is a good
place to start in order to get practice and experience. '

The chosen arca is in Mayangone township, where there is a section of the network that is
connected to the 66 inch Hlawga - Yegu Pipeline. It is suitable for two reasons:

- _Self-confained & iﬁdependent part of the network
- Supply & pressure should be assured because of the direct connection to the trunk main
pipeline

The general séQucnce of tasks for setting up a p':l.ot area and then investigating for leakage and
other unaccounted for water losses is given in the form of a checklist in Table 3.5.2

The layout of the Mayangone pilof area(s) is given in Figure 3.5.10, showing the sectors
created, Boundary Valves, stei) valves and metering points. At this stage, these are based on
the assumption that the map is correct and up-to-date. If nol; then these details will be
m_odi.fied. S '

Once the area has been identified and evaluated on the map, in order to set up the area, the
stages are: '
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1) Boundary Valve checks
- Check the ckisting valves and make sure they are as shown on the map and operate
pfoperly
- If necessary install extra or replacement boundary valves

For this pilot area there are four boundary valves, BY{ BV2 BV3. BV4.
It is also recommended that the pipework is modified so that Area B is su.pplied from the same
connection to the 66” plpe as Area A. This will involve laying about 70 meters of pipe and

transferring the connection.

Area by area - for each area, close the refevant boundary valves for about 15 minutes

Area A BV1 &BV2
Area B BvV4
AreaC BV3

Check that the water stops flowing into the area. This is done by méasuring the pressure
inside the area: If the water is stopped, the pressure in the pipés_ will drop to zero. This is
called a pressure zero test (PZT)

If water is still entering the area, it means that there is a pipe or pipes somewhere, that is not
shown on the map. These pipes have to be found and a valve fitted on each pipe and these
valves are then closed.

The PZT is repeated. If there is still a problem the search for htdden pipes is continued and the
tests repeated until it is successtul and no water enters the area during the test.

When everything is OK for the PZT test, then the metering point is instatled and the flow into
each area is measured with a flow meter and logger that can record the flow every 15 minutes.
All boundary valves for the area are closed, except the one at the measuring point, so that all
the water catering the area goes through the meter (this is called the inlet point).

Area Location of Metering Boundary valves to close
' Point ' for test
A : AtBV 2 BV |
B AtBV4 ~ Nome
C AtBV3 ~ None

2) The results of the measurement are compared with the estimate of cxpected flow (based on
‘number of connections or length of mains plpe)
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Result Action Meaning
Measured flow is a lot { Investigate leaks by step testing | There are lots of leaks in the
higher than expected | and leak detection arca
flow '

Measured  flow and | Leave the area untit the next | Leaks are only small and

expected flow are similar | check : will not be able to be found
easily

Measured tlow is less | Recheck expected flow and if | Leaks are less than average

than expected OK then use measured flow as | and so area is in good

baseline leak level : condition

Investigation of the leaks in an area are described elsewhere in this report, in Appendix Q and
~in Appendix G of the Master Plan report

The end result of this set of tasks is that this section of the network is now divided into 3
separate and independent areas. Each arca can be checked periodically over time to see if the
leakage has increased to a high level and so leak detection is needed.

The same procedure of setting up areas can now be repeated in another part of the network and
then when that is done a third area can be set up. This continues until all the network is donc,
so that there will finally be about 300 separate District Metered Areas (DMA’s) in Yangon, all
independent of each other. .

* The most important point in dcsigniﬁg and setting up these areas is that there should only be 1
or 2 inlet points, which are then fitted with flow meters. More inlet points than this causes

problems and also becomes expensive for costs of meters.

The DMA’s are monitored on a regular basis to see which ones have high leakage and then
leak detection and repair efforts are concentrated in these places.

351



—_—e gt
——g. g
—gm 12"
wecsr G
- Modifled Pipa
& Existing Valve
@ Meter &
- & Boundary Valve Rt o
-—}— Step Valve

Step Valve Y AIK WINE PAGODA ROAD /‘\g{
~4;- Close During Step Testing

Ji@ THE STUDY ON IMPROVEMENT OF WATER S_UPPLY SYSTEM

IN YANGON CITY IN THE UNION OF MYANMAR

Water Suppiy Net Work {A Part of Myangone)

FIG 3.5.10

3-52



The Study on Improvement of Water Supply Sysiem
in_Yangon City in the Union of Myanmar Part 2 Pre-Feasibility Study

Table 3.5.2 Sequence Checklist for Pilot Area Setup and Leak Detection
Item Task | Sub-Task Period
Set up & Check Area

Setup & Preparation
Select Pilot Area
Study existing maps

Site survey Valve location & check
Large users check
‘ Exceptional Night users Night
Remedial Works : Install or repair valves
Pressure Zero Test (PZT) If Pass OK Night

If fail investigate & rectify

Measurement

Install Measuring Point
Insert flow meter

Isolate Pilot area
Measure flow for 3 days
Analysis

Establish reference flow (ERF)
Compare ERF with measured flow
Determine need for leak detection |

Investigate for High Leakage

Leak Detection

Step Testing Preparation Identity Steps on map
Verify steps on site
PZT steps
Rectify/ install valves
Step testing Insert flow meter Night

Close step valves successively
Record Flow for each step

Analyse step data

Identify high leak flow steps
' |Leak detection teams Night
Repair -

Repair ail leaks found

Remeasure

Repeat night flow measurcment

Establish baseline leakage flow
Associated-Activities in Area

Investigation & Survey

Check all connections

Check lengths/size of mains

Check lengths/size of services

Verify Night users Night

Network Data Updating

Update Records

Update Maps

3-53



The Study on Improvement of Water Supply System
in Yangon City in the Union of Myanmar Part 2 Pre-Feasibility Study

(7} Network Sectorisation _ _
The principle of network sectorisation is to divide the network into discrete sections with only
one or two inlet points for the flow into that area. These inlet points are then equipped with
flow metering in some form. This enables operations staff to improve:
- Network Management
- UFW _fnonitoring and
Prioritisation of leakage detection work

Accepted best practice internationally is that the network be divided as:
-~ Water supply Area (WSA)  B0OO to 12000 connections Average 10000
- District metered area (DMA) 2000 to 5000 connections Average 2500

The actual ratio will be affected by the network layout and the potential for sectorisation as
well as the connection density. Dense urban DMA’s will be smaller than rural ones. Using the

average as a basis for estimation, Yangon network is eventually to be divided as per the
following Table.

Table 3.5.3 Estimated Number of DMA’s & WSA’s

Zone Population served . Connections Sub- zones Districts
2020 ‘ .
(Projected) 6 person/connection {1/10,000) (1/2500)
1 1074279 : 179046.5 . 18 72
2 832363 1387272 - 14 55
3 680016 113336 11 45
4 705303 117550.5 12 47
5 64204 . 107G0.67 | 4
6 363526 - 60587.67 6 24 i
7 161441 26906.83 3 1
8 150671 25111 5 19 ]
9,10,11 280539 7 46756 3 10
TOTAL 4312342 7187237 72 287

The population estimates are taken from the master plan data and use an average of 6 persons
per household to estimate the number of connections. -

Work on sectorisation will begin early in stage 1 and progress until completion. This work
will be accomplished in two parts.

1) A great deul of the sectorisation will be achieved by inclusion of the hecessary' work as part of
the new works network rehabilitation programme. Design and installation is to include:
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- Metering

- Boundary valving

- Division of the network into sub-zones

- Provision for districls — valves, meter chambers etc.

The design & planning department will be responsible for ensuring that these principles are
included in the design and contracts, so that retrospective work is avoided. UFW control staff
will liase with them to give nay necessary advice and assistance,

These rchabilitation arcas will not generally be included in UFW control activitics until the
new works is complete and the WSA’s and DMA’s are handed over and monitoring can be
initiated, '

2) Sectorisation will be integrated with pilot area and measuremnent campaign work and gradually
spread in association with them. So the same criteria apply, that the sectors will be set up in
areas with service and pressure AND that are not due for rehabilitation until late in Phase 1 or
in Phase 2. '

A programme is to be developed by the UCU for implementation of (2) comprising the
- following steps : _ : :

- Plan sectorisation of an area by selection of suitable areas from the network méps

- Install any valves and fittings required '

- Test for integrity (PZT)

- Identify & rectify any problems

- Te_st the area to ensure service is maintained satisfactorily

- Install metering point or meter & chamber

District metering
Flow meters arce installed at strategic points within the system so that areas of about 2,000 to
5,000 properties are supplies via meters and the integrated flow into each area measured.

District Meters are normally read at regular periods, weekly or monthly, and the results
analysed to determine any areas in which significant increases in supply have occurred. If no
tegitimate reason can be found for the increase in an arca, the leak inspection teams sound all

stopcocks, hydrants, valves and other fittings searching for the characteristic noise of leaking
water.

This method of leakage control has the advantage that the inspectors are always working in

those districts where leakage is anticipated to be highest and therefore are likely to return the
greatest benefits for their efforts. {t also has the added advantage that information regarding
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flows and use of water within the network is obtained which can be useful for the day to day
running of the network and for the planning and design of future extensions.

(8) Bulk Metering in the Network
At present there are no flow meters installed in the network of Yangon and therefore there is
no reliable information on the production and distribution of water in the system. This is an
urgent matter for rectification.

This is the first essential step in a programme of’

- collecting time-dependent data

- improving network management _
- initiating UFW control as a prelude to improved network efficiency

Since surface water production accounts for around 90% of the total at a few sites, this will be
the priority. Second to that set of meters is consideration of meter installation at boreholes,
especially those connected to the network. This activity may be modified in the light of any
overall strategy to increase, maintain or reduce the use of groundwater abstraction.

Clearly, any new sources developed, whether surface water or ground water must include
provision of metering. The same applics to any bulk transfer that may be initiated (e.g. sale of
piped water to another water supply utility).

Once there are separate districts or zones, the next step is to check the measurement of fows
to each district or zone in order to locate probable problem areas.

Most bulk metering will be part of new works programme eventually. However, given the
importance of obtaining production and distribution flow data it is necessary to have an

“interim” phase of bulk metering (excluding pilot zones, WSA & DMA which will be adapted
to suit and not defined at this stage)

This Interim phase is based on present situation and defines the requirement for mstallation of
meters on the existing network and is not affected by the new works programme.

Bulk Metering 1* Stage
Production Metering

Permanent production metering is essential for the system. An immediate action in stage |
will be to ensure that meters are installed at principal production sites. The measures chosen
may be stop-gap in cases where the general improvement plan includes new or refurbished
production facilities that will include permanent métering in the design. For exémple, as just
cited above, “permanently” installed probe meters could be applied for a limited period.
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Bulk Metering in Network
It is also urgent to install additional meters as necessary at pump stations, setvice reservoirs
(inlcts and outlets), and any other key points.

Site selection for meter instatlation must respect the requirements for good, accurate data and

for good network operation, including :

- - Straight lengths of pipe for over 5 diameters upstream and 3 diameters downstream and
preferably 10 upstream and 5 downstrecam

- Valved up and down stream for maintenance (not insertion probe flowmeters)

- Bypass instalied {not insertion probe flowmcters)

- Flow data loggers fitted to meter

A diagram of the typical requirements for meter installation are shown in Figure 3.5.11

The éxisﬁng network has been assessed and the following table defines a preliminary list of
sites where a flow meter is to be installed during stage 1, with an indication of the size and
typc of meter that is likely.to be selected.. The list should be reviewed and modified at the
time of .ordering according to updated information.

The tollowing géneral considerations have been used in selection of type of meter :
- Service reservoirs are to remain in service so permaﬁent large bore meters are to be fitted
- Ofi-takes are not sure maybe permanent, maybe long-term insertion probe meters
- Hlawga pump stations will be superseded when the _tréatment plant is built and need to
operate without interruption so electromagnetic insertion probe meters installed
under-pressure will be used. Once the pump station is removed from service the meters can
be redeployed.
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Typical Network Metering Point
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Table 3.5.4 List of Key Points for Production Meter Installation

ite Location Pipe Diameter Meter type Remarks
{moy) {inch)
Production Meters
Hiawga No 1 pump stalion 1600 66 Insertion probe
Hlawga No 2 puinp station 1000 42 Insertion probe
Gyobyu 56 inch pipeline north of losertion probe
city : : i
Service Reservoir Sites (all inlets and outlets)
Kokine SR '
Inlet 56 Electromagnetic
Outlet | 42 o
Outlet 2 42 Electromagnetic
Outlet 3 42
Shwedagon SR
Inlet 42 Electromagnetic
B Outlet 1 L 27 Electromagnetic
Outlet 2 27 or large helix B
Qutlet 3 : 27 meter
Pump Stations
Yepu P/S . . _
Inlet 1 - ' 42 Insertion Probe
Iniet 2 . 56 Insertion probe
Outlet 42 Insertion probe
Other key points ' : :
Thamein Jen off-take from 66 inch ' 27 Large helix meter
Ngamoyeik off-take at New Gwe 36 . | Insettion probe

The water supply system is planned to be divided into 11 supply zones, centred on new service
reservoirs. Supply zone metering will be installed on the inlets and outlets of the service
reservoirs as part of the design and construction of these facilities.

Bulk Metering 2" Stage

Once the high level rhetering has been completed on production main supply points, the
sccond stage of bulk metering is to increase the number of bulk meters in the system, giving
more information on distribution flows. This is closely linked with network sectorisation,
with each sector being metered.

District or zone rﬁctering in Network

The process of meter selection, installation and data acquisition is the same as previously
described for larger meters. Additional tasks will consist of identifying suitable areas and
taking the necessary steps to ensure that each area is independent and isolated from the rest of
the system except via the meter(s). Refer to network sectorisation.
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A flanged, helix-type meter of the same diameter as the pipe is to be fitted on a straight scction
of pipe near the well-head; with $ diameters upstream and 3 diameters downstream of straight

pipe.

As described in the network sectorisation section above, the average size of sub-divisions arc:
- Water Supply Zones approx. 1 per 10,000 connectlons

- Districts Meter Areas approx. 1 per 2 or 3000 connections

- Or 1 per 30 kin of network (when secondary mains fully developed)

Most bulk meter installation for these sub-zones and district meter areas will be included in
the new works programme as an integral part of the network design.

Additional bulk metering instaliation to be carried out under the UFW control programme will

be comprised of:

- Sectorisation in areas where rehabilitation will not be carried out or will occur late in the
programme '

- Pilot areas to be adopted as DMA’s, in which case the temporary measuring point will b e
adapted to a permanent meter installation.

- An initial estimate for this category gives a rate of :
- 1O DMA’s per year for stage |
- 15 DMAs per year for stage 2

More detailed estimates and plans will be made the coverage of the new works prograrme is
further developed.

Monitoring . _
The purpose of bulk metering is to collect data on flow patteras, therefore as soon as any bulk
meter has been installed and commissioned, flow measurement and monitoring is to begin.

The UEW control unit will be rcs'ponsible for monitoﬁng and analysing the data collected.
The meters should be read regularly for total integrated flow data. The application of data
loggers will enable flow patterns and minimum night flow data to be evaluated.

{9) Tubcwell Metering (Groundwater Production)
This is an aspect of production metering to quantify the volumes of water put into supply
Since groundwater is only about 10% of the total, measurement is less lmportant than for
'burf'lce water production.

Nonetheless, all tube wells, particularly those connected to the central network should be
metered, A programime of procurement and installation is to be implemented.
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A flanged, helix-type meter of the same diameter as the pipe is to be fitted on a straight section
of pipe ncar the well-head; with 5 diameters upstream and 3 diameters downstream of straight

pipe.

~ A non-return valve is to be fitted if not already installed & working to prevent backflow and
false readings.

If a borehole is taken out of service the meter is recycled via the repair shop as a large
consumer meter.

Fitting of a meter is to be included in the design of all new tube wells.

Quantity: About 100 total for cxisting' tubewells, depending on programme of
abandonment -
Range of sizes 2 inch to 8 inch

' (1) Customer Metering
Customer metering has first to be decided and confirmed at a policy level. For the master plan,
universal metering is taken as a given policy. However, this will take time & money to
achieve, s0 a commitment is required. This has been discussed earlicr.

For this section the policy work is assumed to have been dealt with and consideration is given
to the necessary planning required to achieve the objective of full metering within as short a
timescale as possible and in the context of the water supply improvement programine.

For estimating, it has been decided that the target is to achieve a very high level of metering in
Phase 1 for that part of the service area that is planned for major network rehabilitation &
improvement during the same period.

In other words, meters will be installed in those areas where the network has becn
rchabilitated up to 2010 and metering of the other parts of the network will be completed over
~ the second phase of the plan following the expansion and reinforcement of the network .

This means that the whole planned programme for instatlation is to be finished in 14 years

after which installation continues at the rate required to deal with new connections. The

assumption is to be based on the following: o

- Metering is linked with rehabilitation works and the installation of the new or replacement
service line. '

- All activity of the metering programme is concenirated on these areas
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- Metering teams follow d'irectly behind the p'ipelaying and connections work, to make on¢
series of work in a given area, with no later, repeat disruptions to those customers
~  The great majority of connections are in the service area to be rehabilitated during Phase 1.

Estimates
Based on the above plan, it is necessary to estimate the quantitics. The present situation is:
- 112,000 connections

23% metered (77% unmetered)

Table 3.5.5 Proportion of Connections by Zone for Rehabilitation

Service | Populatio ] Percentage of

Block Name  |Zone No Reservoir | n gerve d Connections Totu:g

Year 2020 | 2020 2020
6 pers/conn

PHASE 1 3356165 559360 78 %
Central L | EBxists | 1074279 C1Me | 25%
Central 2 2005 832363 138727 19%
Central 3 2005 680016 ' 113336 16%
Central 4 2610 705303 7550 1 16%
Central 5 2010 64204 10700 1%

PHASE 2 956177 1593628 |  22%

East 6 2010 363526 - 60587 8%
) East 7 2010 161441 | 26906 4%
Bast 8 2016 | 150671 511 | 3%
West 9,10,11 280539 46756 7%

According to the facilities plan for new works in phase 1, the network will be rehabilitated in
the zones 1 to 5 mainly. The following table gives the estimates of the number of connections
for each zone, based on the respective projected populations. '

Using these figures and applying some other assumptions & criteria, estimates are made of the
scale of an annual installation programme for customer meters.

Given the low percentage of existing connections with meters, plus the age and condition of
many of those meters, the installation programme will take no account of the existing units,

which will all be renewed in the programme areas.

It is assumed also that all existing connections will be renewed as patt of the rehabilitation
programme, so all meter installation work is on new service lines.

The plan to achieve a high level of metering, so that customers pay for what they actually use,
requires that a very large number of meters be installed each year. To undertake a programme
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of this magnitude from the present low base rate, a preparation and planning period will be
required, It is proposed that an initial 6 month period be used for this purpose.

After the preparation stage, the work stacts at a slower ratc and then builds up to a consistent
annual level in Phase | and then continuing at a lower rate in Phase 2; once most customers are
metered

Planning & Preparation ' 2003 (second half}
Build up phase ' 2004 & 2005
Phase | 78,000 per year 2006 - 2010
Phase 2 26, 000 per year 2011 - 2020

This will achieve 94% metered customers by 2010, following the principles outlined above.

The cost estimates include paying a higher price of $20 per meter than at present ($10 per
meter), so that it will last tor 7 years without excessive loss of accuracy, after Wthh it will be
replaced and tested.

Eventually, about 104,000 meters will need to be replaced each year by 2020

For the installation programme a Meter section will be set up to supervtsc and support the
installation and replacement teams for:

- planning

- control & monitoring

- supervision

- procurement

" Details of the staffing, costs and phasing of the metering programme are given in the
respective sections on staffing and costs. (Section 3.7and 3.8)

Meter Installation Design

Meter specifications and standard i_nstallation arrangements will need to be prepared in detail
to take account of the range of conditions that will be met. (Figure 3.5.12)

Given the operating conditions in Yangon, each meter shall be fitted with
- Valve for isolation

- Filter for proteétion against sedimén_t

- Protective cover or box to avoid damage

A range of fittings and covers will be designed to deal with different installation conditions ;
mainly :
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- Underground meters on buried service pipes (maybe outside property boundary)
- Above ground in private compound
- Inside building or apartment block

Meter specification should be to ISO 4064 Class C, or cqual and take account of installation
conditions (horizontal, vertical, inclined), Typical installation is shown in Figure 3.5.12

Replacement & Testing

Over time meters lose accuracy and the volumes measured become increasingly less reliable.
As a result, international practice is to replace all small meters every 5 to 10 years.

For Yangon, it has been assumed that the interval will be 7 years, as a compromise between
high replacement costs and meter deterioration caused by operating conditions, especially
sediment in the water supply. '

. For this reason, the plan for instailation has been phased to fit with this cycle period of 7 years.
At the end of this period, YCDC staff will continue their work of fitting meters, but now
replacement instead of new work. '

Once the records show that a meter is 7 years old, a new meter will be fitted in its place and the
old unit will be returned to the meter repair workshop for checking & testing. If the
calibration check is OK then the meter can be re-used, otherwise it is thrown away.

(11) Non-Domestic Consumers_
At present, YCDC does not meter all non-domestic consumers. This should be rectified in as
timely a manner as possible. As a first step, a combination of records and field survey will
identify all non-domestic consumers and assess their water requirements. This includes not
only commercial and industrial, but also governmental, municipal and “free supply”
connections. The results of this investigation will be compiled into a database for
non-domestic consumers, which should then be kept up-to-date, '

For all those identified as not having meters, the latter are to be selected, ordered and installed.
For those already fitted with meters, checks are required to ensure the correct size, proper
operation and calibration of the units. Replacements (o be made where necessary.

Procedures for regular reading, recording and monitoring of all non-domestic consumers will

be set up and maintained. This information will be used for: .

- Assessing changes in consumption patterns _

- Providing data for UFW calculations so that the non-domestic component is properly
known.
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Insert domestic meter installation fayout

The UFW team will have responsibility for the investigation phase of this task, but it wilt later

be handed off to another department for routine aspects (e.g. accounts or customer services
_ department)

The present number of non-domestic consumers from YCDC data is around 7700 out of a total
of approximately 112,000. This figure will be modified and updated from the information
collected during the connections review and more importantly the full network and customer
survey. '

The large majority of non-domestic connections will be small businesses and industries that
will have the same requirements for connections as domcsuc consumers, These can be
included in the main smail meter installation programme.

(12) Large Users (con.su'mcrs)
From the existing list of non- domestlc CONSUMErs, 4 category of “large users” is to be defined,
possibly the top 100 to 200 customers in terms of water use. This group is to receive speciai
attention, since a relatively few users will take an apprec;able percentage of total
consumptlon

So this group shouid be given priority for installation of suitably sized water meters, in the
very edrly stdges of the project. Figure 3.5. 13 shows a typical large meter installation.

Out of the non-domestic category, concentrate first on these large meters and institute a
program of (a) more frequent reading according to size; (b) regular (at least annual) testing
on-site or replacement; and (¢) critical examination of records and follow-up. Consider
monthly reading and annual in situ testing of meters 3 inches in diameter and over.

In addition to site-testing, calibration checks on the test bénch every two or three years should
be implemented in the longer term.

All connections in this group are to be metered in the first two years of the 'project and then
replaced on a 5 year cycle.

For this category, it is worth investing in good quality, accurate meters to ensure that the
revenue is maximised. They should be selected & size on a case by case basis before order —
not as a stock item generatly, though 1mtlally a small stock of most common sizes will help to
accelerate the metering programme (and hence revenue coilectlon)
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Meter specification should be to ISO 4064 Class C, or equal and take account of installation
conditions, These meters should have exchangeable registers to reduce replacement & repair
cosis. Range is probably 50 & 80 to 150 mm.

(13) Meter Testing & Rcliair
In association with this metering progmtnme, meter test and repair workshops are required.
Meter testing and repaif will be associated with the replacement programme, with each meter
being checked atter 7 years service. Therefore, initially, during the installation programme the
need for workshops will be less.

In phase 1, to take care of damaged and broken meters, it will be necessary to set up 1 meter
repair workshop each for: h

- Large meters

- Domestic meters  (less than 25 ram)

Any broken, problem or suspect meters will be replaced and taken to the workshop for

- Cleaning

- Checking

- Minor repairs

- Calibration tests, _

Of these the most important is calibration checks. If a meter passes the test it can be re-used
otherwise it is to be disposed of. Rec-using inaccurate metes is not permitted.

Each small meter workshop will have two meter test benches for calibration checks, which
will be carried out at — high, normal, low flow rates.

In the future, the workshop facilities will need to be increased to deal with meter testing as part
of the replacement programme. After 7 years, all meters are to be tested for accuracy.

Establish a program for regular meter changing and testing. Commence colour coding or
similar identification method. The replacement period can be modified according to network
* conditions '

Estimates 7 .

Ultimately, the workshops will be checking around 104,000 replacement meters per year at
the end of the Masier Plan period in 2020. To do this, there will be a total of 7 workshops
spread around the zones they serve.

In phase 2, this number of meter workshops will be increased to 4 in 2011 and further increasc
to 7 by 2020; each of the same size and capacity. '
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There is also a requircment for | workshop for large meters. This will initially be incorporated

- with the small meter workshop in phase 1 with a dedicated test bench for large meters.

For Stage 1, the functions of the large & small meter workshops can be combined in one.

(14) Customer Database for UFW Control

Once the field consumer survey is complete, the emphasis changes to the customer

~management, The purpose is to maintain the records and data relating to customers in good

order and up-to-date, in much the same way as for the network.
The improvement of customer management includes:

- the keeping up to date of the customer files
- the correction of technical _ahomalies

. - the correction of administrative anomalics

- internal organisation of customer management and the need to expand

Keeping up to Date of Customer Files
Permanent keeping up to date the customer files is important to quickly detect and correct

technical or adininistrative anomalies, and hence to reduce losses and improve the service to
the customer,

Correction of Technical Anomalies

The technical anomalies which can be detected during the consumer survey or meter reading
and checking or leak detection activities include:

- leaking connections (upstream of the meter), when visible

- leaking connections (downstream of the meter), when visible

- clogged service connection

- damaged service connection

- inaccessible meters - these meters are either buried or the utility staff cannot enter the
property for some reason.

- illegal connection, including any case where water is taken upstream of water meters

Correction of Administrative Anotmalies

The administrative anomalics can be:

~under-estimated flat rate consumptlon on un-metered consumer connections.,
non metered legal free supply

wrong tariff category applied.
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1) Under-estimated Flat Rate Consumption
If a tariff structurc is applied that assesses consumption according to some set of criteria, such
as number of inhabitants, plumbing instailation, etc then this must be checked periodically and
updated as appropriate,

2) Legal Free Supply
These can be service water use for public garden watering, street washing, fire hydrants or
special consumers. These service connections, even if not billed should be eqmpped with
meters in order that their consumption is Accounted-For.

3) Inappropriate Tariff Categories

The YCDC applies different tacift code, according to various category of customer: domestic,
commetcial, industry, ete

When updating consumer files the necessary consumer type and category must be checked.

(15) Contro! Room
It is recommended that a control room be set up, to serve as a single, central point of contact
for customers and staff in dealing with network problems and operations. This is a 24 hour
operation and will require shift staffing. The staff requirements are discussed in section 3.7

3.5.,5 Selection of Work Areas for UFW Control Work _
The various tasks to be undertaken for UFW control described above are generally applicable and
will continue to be valid as the network is vehabilitated and the service improved. For the first
stages of the project, it is necessary to identify and select the areas where the work will be started.

(1) Rehabilitation and New Works ngramme.
For Leak detection, work planning principles include the following factors:
- Cannot work in an arca of the network where rehabilitation or new construction is going

on — must wait till the network is back in a ‘normal’ state and all boundary valves have
been reinstated. '

- Limited benefit of major leak detection & repair if the area is soon to be rehabilitated
- Limited benefit of monitoring for UFW by installing network meters & setting up DMA’s
if the area {s soon to be rehabilitated, when this work can be part of the construction

(2) UFW contro! fieldwork
Leakage control work is most effective where these conditions are met:
- Known network with up-to-date maps
- Adequate contact points for leak detection
- Good pressure especially at night (not isolated by valve opcerations)
- Continuous supply (or at least night time)
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Using information from the pressure survey done as part of the study, a table of townships
ranked according to supply and pressure and giving the rehabilitation priority is given in Table
3.5.6. This survey was not comprehensive and served as illustrative only. Further pressure
data may well alter the canking.

Table 3.5.6 Ranking of Townships by Supply, Pressure with Priority for

Rehabilitation

Zone|T/S| Township Name |Rehabilitation Servace Supply | Pressure Combined
No | No Priority Ratio |Duration| Level service
% hrs metres m x hr
2 133 |Yankin Not included 100% 24 1.0 24
3 | 1i |Hlaing Not included 56% 24 1.0 24
3 | 13 {Insein Not included 56% . 24 1.0 24
3 | 19 IMayangone Not included 100% - 24 1.0 24
5 | 20 [Mingalacrdon Not included 36% 24 1.0 24
1 | 30 [Tamwe lst 100% 24 0.7 17
1 | 2 [Bahan . 12nd 100% - 15 1.0 15
1" {21 [Mingalartaungnyunt {2ad 100% 24 0.5 12
3 {22 {North Okkalapa . |Notincluded 100% 24 0.5 12
1 | 3 |Botataung ist 100% 24 0.1 2
1 | 4 |Dagon 2nd 100% 8 0.2 2
! 1 ]Ahione 1st 100% 10 0.0 0
1 | 14 (Kamayut Not included 100% 12 0.0 0
1 |15 (Kyauktada Lst 100% 24 0.0 0
1 | 16 |Kyeemyindaing 15t 90% 6 0.0 0
| | 17 |Lanmadaw 1st 100% 24 0.0 0
1 | 18 [Latha Ist 100% 24 0.0 0
1 |23 |Pabedan Ist 100% 24 0.0 0
1 | 24 |Pazundaung 1st 100% 24 0.0 0
1 | 25 |Sanchaung 2ad 100% 5 0.0 0
2 |29 |South Okkalapa Not inctuded 100% 24 0.0 0
2 | 32 [Thingangyun Not included 100% 24 - 0.0 0
4 128 [Shwepyitha Not included 33% 4 0
6 | 10 |Dawbon Not included 56% 24 0.0 0.
6 | 31 [Thaketa Not included 56% 24 .0 0
7 | 7 |Dagon Myothit Seikkan 33% 0 0
7 | 8 |Dagon Myothit South 43% 0 0
| 8 | 5 |Dagon Myothit East 33% 0 0
8 | 6 [Dagon Myothit North 43% 0 0
9 | 9 |Dala 43% 6 0
10 | 27 |Seikkyi Kanaungto 33% 0 0
I1 i 12 |Hlaingthaya 33% 4 0
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. From consideration of these factors and in view of the planned construction works, a number
of townships have been identified as available for early work on UFW control. These are
given in table 3.5.7. Townships with no rehabilitation planned have a high priority, but those
where this construction work will not begin untit late in-phase | are also included.

Table 3.5.7 Townships Defined as Available for UFW Control Work in Stage 1

Existing Service Area Townships | Supply & | Second Level of Priority for | Supply &

with No rehabilitation work Pressure - rehabilitation work Pressure

- planned ' ' R

Mayangone X Bahan X
Insein . X : - Dagon X
Kamayut S - Yankin : X
South Okkalapa - X = : -
Thingangyun : |
Mingaladon X
North Okkalapa X

Those townships marked with an X for supply & pressure are expected to be the best choices
fdf UFW control work. The final selection of sites, which will not necessarily be complété
townships,.wﬂ} be decided when the work actually starts, based on information trom the
pressure survey and study of updated maps of the network. u

3-72



The Study on Improvement of Water Supply System
in Yangon City in the Union of Myanmar Part 2 Pre-Feasibility Study

3.6 ACTION PLAN RESOURCE INPUTS

As has been described previously, UFW confrol is a relatively simple and straightforward
function, but one that involves a lot of work and the application of a range of techniques,
especially. for collecting information and doing mvesugfmon work.

There are a number of tasks that YCDC can already undertake without any particular need for
equiptment, materials and technical assistance. These activities would nonetheless benefit from
various inputs and in addition there is a further set of actions required that will require external
inputs. '

The actual work of UFW control in accounting for water used and in finding leaks, requires
relatively low investments in materials and equipment. A lot can be done with a few simple tools.

The biggest costs are for materials and equipment needed for the network repairs and for the
customer meters to be instalted to achieve umversal metering. These items are detailed in the
" costs secuon

For UFW control work in Yangon and to achieve the objectives set, the biggest element will be -
technical assisfance and tra.ining in the first few years to develop the capacity of YCDC to the
point wheie they can be self-sufficient. '

The following table 3.6.1 summanses the requirements for each of the tasks defined for stage 1, in
terms of equipment, trammg and technical assistance. Supporting detail is presented in the
following sections for each category.

3.6.1 YCDC Capacity & Capability

(1) Context '
This plan for UFW control has been prepnred to deal with the problems and set a programme
to achieve the required Ob_l'CCthCS.

It must also take into account the starting point and the present actions and capacity to
" implement the necessary measures, in order to determine the extent of additional and external
inputs that will be wanted to make the plan work.

To recap, the present situation:
- YCD"C has no ongoing UFW control activities
- UFW levels are very hlgh and represent a big problem
- UFW is not regarded as a priority 1ssue by senior management

(2) UFW Control
UFW control is:
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- along term activity & solution

- does not necessarily require large amounts of equipment & material
- largely an attitude of mind and approach to network operations

- an activity where a lot can be done by procedural means

(3) YCDC Capacity
First & foremost, the capacity requu'ed is the cletc: mmanon to tackle the problem '

One part of the plan has been deliberately grouped as a series of measures that YCDC can
undertake with no extra resources. This group of preliminary activities (2b) can be started
immediately by the existing otganisation,

These tasks could still benef_it from or be capable of better resuits with some additional
resotirces such as repair materials, training & technical assistance.

With the prcsant capacxty, it wou!d aISO be feasible topet a lot of betiefit from 1mplcmcntmg _
procedures for data collection, record—keepmg and analy31s '

So there is quite a lot that could be done with present resources. Nonetheless, UFWisa major ,

problem and it will not be possible to get it fully under control w1th0ut the 'tppllcauon of
additional resources and external assistance in some form

These inputs comprise elements of:
- Tools & ecjuipmcm
- Training
- Technical assistance
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Table 3.6.1:

Resource Input summary

Task

Group Activity Description Equipment & Materials Specialist Training Recommended Technical Assistance
W 1y Management & UfW Control
UFW Control Policy Decide UfW is serious problem & will be tackled none none ater Supply Manag
: agsistance to top management
1) Policy
. : . : Wat ly M; ement, Byelaw &
Prepare specifications for minimum standards of materials ate _supp 7 . anagement, Sy
Standards & Byclaws : . . L ) none nong regulation advice to top management &
) and installation & repair of service lines .
i government
Customer Metering Decide to actively implement Customer metering none none Planaing & technical advice
Taritf Structure Review & revise tariff structure none Tariff structure & policy advice

2) Preliminary

2a) PreCursor for Other Operati

Network & Customer

Detailed Complete survey of entire system to obtain

Pipe Tracing & Survey Tools, Vehicles,

Investigative methods & use of survey

Set up YCDC programme or Contract 10
achieve survey completion in 18 month (6

pipe tools, vehicle

of meters, loggers etc, data analysis

urve: ac -t : ions appi i i ; T ir ‘ .
8 y. curate, up-to ~date data on network & connections Mapping equipment (Computer/plotter etc) | equipmemt; records & mapping, Streetworks prepare & truin, 12 survey)
co-ordinate with Urban planning to use common GIS '
platform and share data
Large User Monitoring dentify, meter & monitor large users Large meters (site specific selection), general | Meter sizing & selection, installation & use | On the job training & management assistance

for set up & rmaintuin large user monitoring

rt measures possible with existing capacity

2h) Pa

Improve Network Data

accurate information

co-ordinate with Urban planning w0 use common GIS
platform and share data

Update & improve the maps etc. as much as possibie to give| |

drawing supplies / computer etc

general nerwork mapping standards

If use GIS system then training in use of GIS

On the job training & management assistmnes
for collecting. collating & updating the
: nerwork data
Procurement, introduction, set up & operation
of a GIS system for YCDC

Connections review

Check, update & record all connections

none

general survey & record-keeping procedures,
streetworks :

On the job training & management assistance
for collecting, collating & updaring the
network data :

Pressure Measurement

Campaign of pressure measurercent around network using
pressure loggers for 24 hr profiles plus spot readings with
Zauges

pressure gauges &:]nggérs

use of pressure gauges & loggers (inc data
analysis), strecrworls

On the job training and assistance for
planning of work and analysis of results

mains and service lines

Trunk Mains Survey Trunk mains inspection including:
thorough inspection . none none
recording of all connections, fittings et¢ on network maps none none
Removal of refuse tips at pipe overbridges etc. causing pi
ps at pipe 4 B g pipe none nome
. . corrosion
Rationalisation & control of ull connections made to trunk . . . , )
mains pipe fittings, valves, general pipe wois ete. none -
. ; Actively focate & re all visible leaks istributi
Visible Leak location Y port isible leaks an disteibution . none Good working practice

Timely & effective repair of ALL leaks locared on netwark

Repair materials, repair tools & equipment,

Pipe repair methods- principles & modem

On the job training & management assistance

Inspection

no exXcessivewater foss

Leak Repairs . ractice, use of repair ool uiproen Lo h .
P from leak detection above transport P e P o8 & eq PRS0 o ser up & maintain effective repair methods
fitting of pipe renalr materials
Service Reservoir Leakage | Inspect & Drop test Service reservoirs to check that there is . .
none Drop testing technique
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Table 3.6.1: Resource Input sammary

Group

Task

Activity Description

Equipment & Materials

Specialist Training

Recommended Technical Assistance |

3 Preventative

Warer supply engineering training -

Format training courses for selected stafl. on

i 5t ign struction wor none L . the job training & management assistance for
Planning & Design Ptan & Design Network construction works principles & praciice i g & manageme f
planning & design
Develon & ifications for dest : Water supply engineering trainin Formal training courses for selected staff, on
i L r - . . .
cvelop & prepare speciliations for design, Supp.y. Tone er SLpPTY €ng £ & the job training & management assistance for

Design Criteria & spec

materials & installation of pipework, services & futings

principles & practice

specifications

4) Practice (O&M)

4a) UfW Reduction

UCU Setup

Create speciatist unit for UfW Control to;

implement
plan
advise
co-ordinate

Engineering office equipment {computers,
printers & general egquipment)

Leakage management, streetworks

Formal training for selected staff. on the job
trafning & technical assistance for UCU

UC U Qperations

Operare & maintain the UCU to tackle UTW

Speciwlist UMW control equipment {loggers
etc). vehicies, peneral network tools

Leakage management, stzeetworks

Technical assistance to develop capacity &
techniques until UCU is seif-sustaining

Leak Detection by Routine

Divide network into nightly routes and send teams on

Specialist leak detection equipment, tools,

Leakage detection & location , use of
specialist leakage detection tools &

On the job training & managament assistance

5 i ine basis vehicles, general network tools & equipment . for leak detection activities
sounding routine bagis les, gene ork too equipme equipment. streetwarks
) . N On the job training & management assistance
] then & Im ir orgunisation to ensu: Repai terials, repair tools & equipment, Pipe repair methods- principles & modern forjscr u &n%ainmin ef"cct've repalr
i Ve all t sancn I TOoper 1T MALCTI& LS, 1 hrvd " . . . E 4 H 1 E
Leak Repairy rrengihen Prove Tepair orgunisalic 78 prop P P equip practice, use of repair tools & equipment. » P

and timely repairs

transport

fiing of pipe repair marerials, stock control

metheds, specificarion & procurement of 1ools
. & materials

Measurement campaign
(aquaprobe)

Carry cut measurement campaign to identify probable high
leakape srens - remporary action until district metering
established

Flow meters for temporary instailation
(insertion probe, strag-on), flow & pressure
loggers, general network tools. valves &
fittings

Mapping & network sectorisation, Leakage
measirement techniques, use of specialist
flow measurement equipment, usc of loggers,
general network practice, strestworks

On the job trainisg & munagement assistance
for leak measurement & derection activities

Pilot areas setup

Start range of UfW activities in Pilot arca(s) 1o be set up
with sectorisation & metering

Valves & fittings, permanent flow meters

Mapping & network sectorisation, Leakage
measurement techniques, selection & sizing
of flow meters, use of loggers, general
nerwork practice, strectworks

On the job taining & management assistance

for range of leak management activities to be

applied & learnt on pilot areas before general
application

NPL monitoring & control

ngne

NPL monitoring & coatrol

NPL monitoring £ conirol

4b) UfW Monitoring

Network Sectorisation

Divide network into zones & districts over time with
metering of each discrete section

Valves & fittings etc for boundary valves;
network tools & equipment

Mapping & network sectorisation, selection
& sizing of flow meters, use of loggers,
general network practice, streetworks

Cn the job training & management assistance
for network monitoring & control

Bulk Metering 1

Enstall flow meters at existing key peints: Pump stations,
service reserveirs etc.

Meters for very large diameter pipes,
pipework & fittings for installation

Selection & sizing of flow meters (very
large), use of loggers. gencral pipework
installation technigues

On the job training & management assistance
for network monitoring & control

Bulk Metering 2

Install more flow meters as network is divided up into zones
& districts

Meters for large diumeter pipes, pipework &
fittings for instailation

Sclection & sizing of Tlow meters. use of
loggars, general pipework installation

technigues

On the job training & management assistance
for network monitoring & conirol
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Table 3.6.1:

Resource Input summary

Recommended Technical Assistance

LGrroup

Task

Activity Description

Equipment & Materials

Specialist Training

Tubewell metering

Programme of installing flow meters on YCDC tubewells

Meters

Selection & sizing of flow meters, general

pipework installation techniques

On the job training & management assistance

Rehabilitation Areas

Monitoring & control of areas that have been rehabiliated
under the new works programme

Flow & pressure Jogyers ere; general 1ools

District metering techiniques & practice

for network monitoring & control

4c) Customer Metering

On the job training & management assistance

Customer Metering

Plan & impliement metering policy (in¢ replacement)

minimum i3 to accelerate installation with existing capacity

Small domestic meters, associated fittings
{wvalves, strainers, connectors)

Waork programme planning, stock control &

procurement, record-keeping

for set up & maintain programme of meter
installation

Non-Domestic Consumers

Implement metering for ALL non-domestic consumers

Water meters, associated fittings (valves,
strainers, connectors)

Selection & sizing of flow meters, general

pipework installation technigques

Large Users Monitoring

Identify, meter & monitor large users

Large meters (site specific selection), general
pipec tools, vehicle

Meter sizing & selection, instailation & use

of meters, loggers etc. data analysis

On the job training & management assistance
for set up & maintain large user monitering

Meter repair & test

Set up warkshop(s) for cleaning and caiibration checks on
customer melers

General small tools & equipment, Cafibration|
test benches

Minor repair techniques, use of calibration
test benches, stock control & record keeping,

work planning

Training in repair & testing of meters, use of
calibration test benches

her Q&M Activities

) Ot

Conrrol Room

Set up & operate central control room for network

Basic control equipment & general office

Control room operations

On the job training & managemen assistance
1o set up & operate conirol room

District Inspectors

concentrate network operations under responsibility of
district inspeciors

general nerwork equipment

network operations & pracrice

On the job training & technical assistance

NOTE:

$Specialist training is specific to the functien ordy and does nat include other (unctions such as operator training for cranes. backhoes erc..

General teaining, procedures, good practice apply to all staff and are assumed.
Items in category 2b can be done without any training or techinical assistance, though they would benefit from it
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3.6.2 Equipment

The equipment and material needed for the various teams and groups that will be carrying out the
tasks are given in this section. This is a basic level of equipment to be able to do the work
effectively and may be modified and added to with experience.

(1) Network & Customer Survey Eqmpment
This survey is to be done as quickly as possible at the very beginning of the project. 1t will bc
an intensive petiod of work and to do a thorough job within the time available, the ficld work
staff will need to be properly equipped, in order to investigate and locate the network etc. and
to properly record their findings. '

The survey teams will be working on the streets every day, locating pipes, valves, connections
ete, Each team will need to be very mobile and independent and so must have all the tools 1o
cover the range of tasks they will need to do.

The requirements for Network & Customer survey tearns are in 3 groups:

Streetworks

- Vehicles

- streetworks safety gear (cones/barriecs etc)

Pipe Survey & Location

- Sounding Bars

- Pipe and Cable tracers (RD400)

- Trumeter measuring wheel

- Pipe tracing equipment with signal generator
- Vibration generator and small air compressor
- Sounding bars and/or ground microphones

- Valve box locators

The special equipment used for network survey is described in table 3.6.2 below

Network Tools

- Hydrant srandpi'pes

- Set of general tools and equipment (hand tools, torch, etc)
- Valve keys, lifting bars etc

- Dewatering pump

- Trowel/spade/scoop etc
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One set of the equipment is to be provided for cach survey team unit of one network team and

one customer team). They will also need to be kept supplied with working copics of maps,
customer lists etc. and so the survey section will require a properly equipped office including:

Office Equipment

- Computers for map preparation, data collation and analysis

- Photocopicer

- Printer & Plotter
- General office equipment for the statf

After the survey has been completed, the equipment will go to the UCU for use in UFW

control.

Table 3.6.2 Specialist Equipment for Pipe & Cable Location

“Flexi Trace'

Enables non-metallic pipework to be
located by the insection of a flexible
‘wire!. Once inseried in the pipe a
signal is induced either at the leading
pbint of the trace wire or throughout
its length. This signal can then be
traced using a cable avoidance tool.

The trace wire has to be inserted into
the bore of the pipe, 'Icad'mg 0 a
possible contamination risk.
Hygicne ‘care needs to be taken
when using the trace. Trace will not
pass sharp bends or Tee's. When
obstructions are et the pipe has to
be excavated, the pipe cut & trace

re-inserted.

Pipe & cable

Used for locating cables and locating /

Not suitable for plastic pipes unless

traced by listening on the surface for
sound being transmitted down the

pipe

tools avoiding pipework “lexi' trace is used.

Other pipe | A ‘vibrating' sound can be induced in | Can get complaints about noise in
tracing the pipe to be traced via cquipment pipes when in use Some argument
equipment attached to a hydrant. The pipe is | about possible damage to pipe by

vibration

(2) Equipment for Leak detection & Measuring Campaign

The leak detection teams and those involved in the measuring campaign work have many of

the same needs as the survey teams and also have to be very mobile.

The following lists summarise the initial general list of equipmeni needed by the respective

teams. This is based on having a fairly modest level of investment and using the simpler
special tools. This will be modified with experience to best suit the needs of YCDC.
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Strectworks
- Vehicles
- Streetworks safety gear (cones/barriers etc)

Network Tools
- Hydrant caps & hoses
- Valve keys
- Hydrant standpipes
- Set of general tools and equipment (hand tools, torch, etc)
- Valve keys, lifting bars etc
- Dewatering pump
.- Trowel/spade/fscoop etc

Data Logging & Measurement team only
- Loggers

- Flow

-~ Pressure .
- Pulse heads to suit loggers and meters
- Aqguaprobe insertion probe flow meters
- Pressure gauges

Leak Detection teams only

- Correlator

- Ground Microphone

- Electronic Leak detector
- Sounding Bars '

Support Equipment (initiaily with Survey teams)

- Valve box locators
- Trumeter Measuring Wheel
- Pipe and Cable tracers (RD400)

For information, the range of special tools used for leak detection is described briefly in table
3.6.2 below. Further detail is presented in Appendix Q in technical leaflets from
representative manufacturers.

One set of the equipment is to be provided for each team, as appropriate. There will initially
be: .

{ measurement team
2 leak detection teams
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The number of leak detection teams will be increased over the project period and each new
team will require its own set of equipment,

These field teams will be managed by the UFW Control Unit (UCU), which will therefore
require a well-equipped office including: ‘

Office Equipment

- Computers for map preparation, data collation and analysis
- Photocopier

- Printer & Plotter _

- General office equipment for the staff

(3) Equipment for repair teams _
To be able to carry out effective and timely repairs on the network when leaks are located, the
capacity of the 'existing répair teams will need to be improved. This includes, among other
- things, making sure the teams are properly equipped and trained and have access to the correct
materials for the repair required.

In respect of equipment, the _following will be needed:
Repair Equipment

Repair Equipment & Tools for each repair gang
- Pipe tools

- Pipe cutters etc .

- Network Tools ' (2 sets per gang)
- Under pressuré tapping machine '
- Dewatering Pump

- Pipe Lathe

- Generator with lights

- Power cutter/griﬁder

- Welding Machine

- Other Equipment

Major Repair Equipment & Tools with | set per 4 repair gangs
- Large power Cﬁtting equipment
- Large pipe handling winches etc
- Large welding equipment
- Other large equipment
- Large Dewatering pump -
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There will also be need for heavy plant (digger, crane etc), which will be supplied when
necessary from the plant workshop.

Table 3.6.3 Equipment for Leak Detection and Loc.ation

Kquipment

Comments / Application

N

Limitations

“Basic’ Listening
Stick

Rudimentary sounding of Valves

{8V’s)& hydrants (FH's) etc,

Some smaller leak sounds, may go
undetected (good ear required by
inspector). :

*Electronic’
Listening Stick

General sounding of SV, FHs, eic

Few limitations, generally. Useful part
of the inspectors “toolkit' Beiter than
‘Basie’ Stick due to sound amplification

Is sometimes used to confirm “best
leak sound' position after correlation
Better than “Basic’ Stick, not as good
as ground microphone

1

Electronic More sensitive than the electronic stick, | More “cumbersome’ to use than
ground powerful, listening stick. Some inspectors do
microphone Enough (o listen to leak sounds through | not like to use microphones they
‘made roadways' generally used to | prefer the electronic stick
confirrn “best leak sound' after
correlation. Can be used for general
sounding with a probe screwed into
: microphane. -
Electronic As seusitive as the ground microphone | More “cumbersome’ to use than
ground with the added advantage of the | listening stick Some inspectors do
microphone inspector being able to adjust filters and | not like to use microphones, - they
with sound | remove some unwanted sounds.

frequency filters

Generally used to confirm “best leak
sound' after correlation. .
Powerful encugh to listen to leak
sounds through “made roadways'. Can
be used for general sounding with a
probe screwed into microphone,

prefer the electronic stick

Acoustic
Detection
Loggers

“Stores' sounds within the distribution
system usually between 02:00 and
04:00. Loggers are set up and,
Downloaded using a PC Leak sounds
are identified by the “range’ of sounds
recorded by the logger Useful for areas
where normal leak location activities
cannot be used

Does not locate actual leak position,
can give identification that leak is
taking place

Step Test Unit

Mobile Advanced Step Tester (MAST)
system. Used for remote monitoring of
flows whilst carrying out step tests
within distribution networks, Allows
almost instant results leading to
minimum disruption to customers

. Step tesis can bhe carried out quickly
rather than waiting for. “office based
analysis using data loggers.

Valve closure required, valve
closure may cause discoloration /
water quality problems. Difficult to
use during day as some disruption of
supplies will take place(unless areas
are “back fed' when valve closure
takes place). Leak location
activityneed to be planned to gain
best results of step tests
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Leak Noise
Correlators
various

Used for general “surveying' of lengths
of main for leak sounds followed by
more accurate leak location. Various
‘models' available from easy to use
menu driven machines to PC controlled
FET machines for more “ditficult' jobs.
Sensitive enough for quict leak sounds,
can survey long lengths of main rather
than manual sounding individual
valves,

Very accurate when all data inputs
can be guaranieed, Limited to the
fact that mmin material, length,

velocities  can  cause
errors in calculations if not
accurately entered A reasonable
level of inspector training, skill of
and experience is required The
better the information the better the
on-site result

As well as tools and equipment, stocks of repair materials will be needed, Experience will
show which items, sizes and quantities are actually required by YCDC. As an initial base of
materials to make a start and provide some materials, the following set of fittings is proposed:

Table 3.6.4 Basic set of repair material

: Quaniity
Pipe Size | 4 inch 6 inch 8 inch 12 inch 18 inch

Repair  Clamp or 10 5 2 i l
Collar -

Joint Collar _ - 10 5 2 I 1
V-I Coupling 10 5 2 L l
Dismantling Joint 10 5 2 1 1
Flange adapter 10 5 2 | 1
length of pipe 10 5 2 1 1

For the first two years it is estimated that 25 to 30 sets of the above set of repair materials need
to be supplied. Also a small number of large diameter repair fittings should be ordered,

(4) Network Bulk Metering

The work entailed in bulk metering is described in section 3.5 above and the detail of the
requirements for meter types and locations given there. The following is a summary list of
material requirements for this task.

Bulk Metering Stage 1 (Production)

“For the production meters and key supply points to be fitted with meters immediately, the
quantities of meters necded are as follows: '

- Electromagnetic Insertion probe Meters 7

- Full bore Ele’ctromagﬁetic or Ultrasonic meters 5

- Large diameter helix meters 4

The final meter sizing and selection will be done at the detailed design stage.
Bulk Metering Stage 2 (WSA & DMA)

For stage 1, it is estimated that the requirements for meter installations will be as follows:
WSA: 2, DMA: §
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Figure 3.6.1 shows the fitttings and equipment for a typical network meter installation which
can be used ot prepare an order list when the pipe and meter sizes have been determined.
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[ Ref Description Ref Description
A Flanged adaptor : Sclf Restrained | F Water Meter
B All tlanged equal tee G Welded flanged pipe |
C Gate valve H 90° double flanged bend -
D Filter I | Self-restrained dismantling joint
E Flow straightener J Noh return valve

Figure 3.6.1 Diagram of 'I‘ypii:al Meter Installation and Associated Fittings

3.6.3 Training

As far as possible, training should be done in Myanmar and preferably mostly on the job, tobeas -
cost effective as possible. This will be an important function of the Technical Assistance

consultants” work. However, some overseas training will be required at the beginning of the
project.

The general training requirements for the initial Stage | period are summarised in the table 3.6.1
previously. Estimated numbers for particular training are as follows:

Table 3.6.5: Summary of Formal Training Hequir’éments

Topic Overseas training Local Training Remarks
UFW Control 4 4 Includes leak detection
Leak detection 4
Network Repair 2 4 _
Metering ' 2 Maybe part of supply
contract
| Meter testing 4
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(:1) Training for UFW Controt Unit Staff
To start with, about 4 employees should go for a period of up to three months to a developed
country where they will be given special training using modern equipment and will work with
trained inspectors employed by another water authority.

If two or more employees working in the arca of repairs could under go similar training, it will
be advantageous as they can learn the standards of workmanship required to ensurc the best
possible repair under difficult conditions.

Overseas training should provide shott, formal courses at specialised training centres that
include: '

1) Theory of leakage co.ntrol;

2) Practical experience in the use of a wide variety of equ.ipment

3) Maintenance of and simple repairs to all equipment.

This is followed by a hands-on operational work during the daytime and at night, covering all
forms of active control. '

The technical assistance consultants should also prbvide on-the-job training and experience,
including pipelines & cable location, flow measurements, tapping mains under pressure, use

* of insertion flow meters, repairs to pipes and services, flushing mains and sterilisation, t'est'mg
valves to ensure tight shut-off, the use of portable test equipment and data loggers for flow and
pressure, and seiting up a district metering system and a waste meter district.

3.6.4 Technical Assistance _

To deal with the scope of the work needed to achieve the objectives and the fact that YCDC
currently lacks any of the institutional capacity required for UFW Control planning and
implementation, a Technical Assistance Programme will be required to support the UCU during
its early stages:

This assistance will take the form of a Technical assistance unit (TAU), providing expertise and
advice to YCDC in the establishment of an effective permanent organisation in the authority and
continuing advice on the detailed solutions of problems encountered during implementation. This
TAU may be included with other functions and services such as planning, new works design &
institutional reform.

Areas to be covered in the form of technical assistance include:
- General UFW Technical Management Assistance (e.g. Technical Assistance Unit)
- Mapping survey and capture
- DMAdesign & Implerﬁcntation
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- Design Criteria & Speciﬁcation

~  Meter sizing & selection

- Meter Testing & Calibration

- Metering Policy

- Byelaws & Technical standards Policy & Implementation

YCDC must ensure that staff assigned to the UCU are a sufficieat number of sultably motwated
mtelllgent and qualified "counterpart" employees to gain the nceessqry training and experience to
take over the operation at the end of the technical assistance.

The initial requirement for Technical Assistance till 2010 is estimated as:

- Intensive Training and Expeﬁise Provision, setting up period 18 month 2003/4
- Continuing support and management advisor role 3 years 2005-7

The Scope of works and person specification for each of the experts is givenin 'I‘ab.le 3.6.6 below.
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‘Table 3.6.6 Experts' Scope of Works

DR JO tiofuyy o iy i nosung uj

Wasss Spdang 1wl fo mawanosdig wo Kpuis 3y

: : . . Duration of
Specialist Title Mazajor Tasks Person Specification First Mission Input
: . ' start {months)
Long-Term Assistance
UfW Team Leader Manage & Assist UCU & advise YCDC Management Experienced Uf'W Control Project Manager 2003 36
: Manage & Assist UCU Experienced in: : '
Prepare & agree detailed plans for: Leakage Management
Physieal loss action programime Overseas Project Work
Non-physical loss programme Project management
Advise YCDC on leakage management policy Training & Technical assistance
Train & asssist UCU team leader on day-to-day basis Management Information procedures
Develop reporting & UfW data collection procedures Co-ordination & liaison
Co-ordinate & liase with other related departments Water Supply Company experience
Leakage Engineer Manage & assist UCU for Leakage Control Work Experienced Leakage Engineer 2603 24
Plan & implemens setting up of Pilot areas Experienced in: .. :
Organise & manage work in pilot areas Leak Detection techniques & equipment
Plan implement measurement campaign Leak Localisation (step tests etc.}
Organise network modifications & repairs with repair teams Nerwork sectorisation
Design & test sectorisation of network Training & technical transfer
Train & assist PL engineer of UCU Overseas work experience
Train & develop capacity of leakage teams Water Supply Company experience
NPL Engineer Manage & assist UCU for Non-Physical Loss Werk Experienced NPL Engineer 2603 24

Plan & implement Non-physical loss investigations

Organise & manage the asssociated staff
Network metering and analysis of data obtained
Cusomer & connections study work .
Resolution of anomalies resulting from analyses
Assist with Customer metering programme

Experienced in:

Management of customer connections
Network metering
Training & technical transfer.
Overseas work experience
Customer metering
Water Supply Company experience
Meter selection & specification

KPS &G0 93 ¢ 1
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Table 3.6.6 Experts Scope of Works

First Mission

Duration of

Docementation

criteria for New Works programme

Specialist Title Major Tasks Person Specification Input
] start (inonths)
Short-Term Specialists
1) Policy
Tariff Policy Prepare draft Tariff sirncture & recommendations E"p‘fﬂ in Water -Sup ply Tariff structures 2005 3
and implementation measures
_1Expert in Byelaws & Regulations &
Byelaws & Regulation Prepare draft Byelaws & regulations for enactment implementation (enforcement, educatior, 2004 4
awareness)
2) Preliminary
Network & Customer
Survey
Office Plan & Implement Mapping Work from Survey data Water Supply Network Specialist 2003 18
Plan & Manage Survey Programme Experienced in:
Ensure quality of survey data checking & application Water supply network operations
Supervise Preparation of Support data for field teams Network survey & mapping .
Field Plan & Implement Fieldwark for Survey Pipe Survey Specialist 2003 G
Plan & manage day-to-day field work Experienced in: _
Train Survey staff in techniques & equipment Water supply netwerk operations
Ensure quality of Survey fieldwork results Network survey & mapping practice
Techniques & Equipment for Survey work
Overseas work experience
3) Preventative
Design & Specification| Prepare draft Tender documents, specifications & design Cﬁntracrs & Tender Documents Specialist 2003 3

Prepare detailed:
design criteria for network
materials specifications for pipe, fittings etc.
tender docurnents for pipe installation contracts
tender documents for pipe supply contracts
installation specifications for network

material & installation specifications for services

Experienced in:

Management of contracts prepararion
Water Supply Network design & instailarion
Training & technical transfer
Overseas work experience
Water Supply Company experience

Procurement
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Table 3.6.6 Experts Scope of Works

First Mission

Duration of

Specialist Title Major Tasks Person Specification Input
start {meonths)
4) Practice (O&M)
4a) UfW Reduction see long term
4b) UtW Monitering see long term
i
4¢) Customer Metering
Meteru;?ai:t%ramme Prepare Detailed Plan for Implementation of Metering Programme Planning Specialist 2003 4
Prepare Detailed Plan for Implementation of Metering Experienced in:
. Draft procurement contracts for material supply Water Supply Operations
_Assess capacity of YCDC & support needed for programme Customer Metering
Prepare Plan for Meter Test & Repair Programme pianning
: Define standard installation methods to suit conditions Extensive Overseas Experience
4d) Other Q&M Activities
t K i
Network Repair Train staff and improve repair practices & methods 2004 6

Engineer

Train staff in modern repair techniques
Assist & advise Repair Teams Engineer
Procurement requirements for repair materials & eguipment

Experienced in:

Water supply network operations
Network Pipe repair practice
Techniques & Equipment for Network Repairs
WwoTk
Extensive Overseas Experience
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