The Study on Improvement of Water Supply System
in Yangon Ciry in the Union of Myanmar : : Appendix G

7  SUMMARY OF UFW CONTROL PLAN

The body of this 'lppendlx has outlined and explamed the principles and activities involved in
UFW control in general terms, then set out a proposed plan with specific actions and schedules
tailored for application to the present situation in Yangon, '

In this section, the purpdsc_is to present a short form view of the proposed plan to serve both as an
overview summary now and as a rcference tool later for monitoring the project once it stars.

This summary is in two forms to serve dlfferent needs. Fu'st a checklist of activities is given and
second a draft %chedule for 1mp]cm{:ntauon of the first phase over the initial twelve month period.

I-'rom thls a list of. pnonty pchcts has been drawn up, based on this planning. These will be
~ studied in greater detail in the next phase of this master planning project.

7.1 OVERVIEW OF PLAN

(1) General Appr_oach 7
As mentioned previously, UFW control will start on a small-scale and then expand progressively
as the practices become established, Concomitant with this approach, the activities will be pri-
oritised and concentrated to maximise the benefits. For example, this will entail focussing on
such factors as: . o '

* Large users

¢ High L eakage Areas

To have the most effect, especially in the early years, work will commence for ali UFW control
tasks in those arcas that have “good” service (i.c. continuous supply and “high” pressure) and
once they have been “controlled” then they will be maintained in that state,

Initially, there will also be a lot of work to be done to get all systems set up and operational, in-
cluding:- '

¢ Installation of equipment (mamly ﬂow meters)

. Suiveys

. Record—keépihg procedures

7 1.2 Progressmn & Sequence of UFW Contro! Plan
For a plan with a final horizon of 2020, there are three levels and timelines, which in this instance
are defined as:

Immediate & Preliminary ~ Phase 1 Year I 2003
Medium Term Tactical Phase2 Year 1-3 2003-2005
Long-term Strategic " Phase3 After year 3 2006-20
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Thus, the general strategy, approach and broad definition of requircd action have been established.
This includes fixing a baseline reference, a final target and an initial estimate of the pha‘;mg to get
from one (o the other. This is summarised in the séction on U}'W Water Demand Planmng

(1 Chal acteristics of the Sequence
© Asdn overvmw the three phase‘: can be characterlscd as foliows

- Phase 1: Preliminary
' - Tnitiation and start up of all act1v1tles across the board
- Training'and practlce of basié iechmques and methods
- Installation of equipment espemally production and zone ﬂow micters
- Surveymg A Mapping of Network
o ‘ o Consumer & Connectionis
Establishment of UFW Control Unit and Team
- Work on Trial “pilot” areas .

Technical Assistance — Intensive cffort for detailed plannmg, tmplementdtlon
and technoiogy transfer

Phase 2 Medlum term
- . Establish routme proccdurf:s
- With increasing time-based data, review UFW levels and adapt connoi efforts

Progressively repeat and expand task to cover more and more of the network

]

Continue and complete surveying

Reduce and phase out technical assistance as UFW unit becomes -
self-sufficient | . _
- Prioritise and direct UFW control activities

Phase 3: Long term
On a5 year 6yc]e:
- Review UFW levels and control measures strategi'cally
- Modify and prepare & plan and revised objectives
- Continue and repeat UFW control, prevention and monitorihg '
- Continue expansion of area covered until complete
- Continve to increase level of detail, specificity of data by progressive
" sub-division of the netw_ork into smaller areas (to the extent jhstiﬁcd)

General
UFW control work will start in the good service areas. One or several “pilot” areas will be set up
(possibly based on wards) and subject to the gamut of activities, including but not lmmed to:-

- Mapping and consumer survey
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- Large user identification & monitoring

- Meter repair and replacement

- Leakage survey & detection (applying different techniques as appropriate)
- Timely repair of léaks - ‘ : : ‘

Whien the pilot area has beén complered, alower level of activity will be continued to maintain the
UFW control in the area, A new set of pilot areas will be set up and the intensive efforts directed
in these new areas. This sequence cohtinues, building up the area of coverage until a complete
district or zone has been done. Then the next district is started.

The probable first division of the network into districts will be based on townships for areas out-
side the downtown sector. This latter central arca network is such that division by township may
not be appropriate or practical.

7.1.3 UFW Water Demand Planning

_ To recap: _ _
- Present Situation: 65% UFW  on 400 mld production
- Target level 30% - UF " on Increased production

At present, as described previously, the UFW is considered to be divided fairly evenly between
physical and non-physical losses. The progression of these elements is expected to be generally
as follows: - '

Non-Physical Losses (NPL) o

This will be brought “under control” relatively quickly as a lot of unaccounted for water suc is
investigated and properly asscssed or measured. It will be reduced to a more or less constant level,
beyond which it will not vary greatly; provided proper control is maintained.

Fairly arbitrarily, the NPL element will be considered to be less than or equal to 10 % of net
production within 5 years. It will then be fu11he_f Jowered to 5% in the last stage of the plan as the
consumer consumption data is made more specific. This factor will be greatly influenced by the
final decision on metering policy for consumers.

NPL is not é_dominant factor, but it is still important to reduce it as far as possible, not [cast to:

- Maximise revenue by ensuring all consumption is accounted for and paid for

- Ensure physical loss reduction efforfs are not misinformed or misdirected by misleading re-
sults ' o ' '

Physical Losses (PL}

Physical losses or leakage will quickly become very predominant as unaccounted for consump-
tion issues are resolved. It will then also be the factor that can be most readily affected and by
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which UFW losses can be reduced. So within the first 5 years, leakage will become the principal,
modifiable loss clement,

"The pattern is expected to proceed something like the following:

- Initially, leakage will rise or plateau with the combined effects of lcakage control and

 improvements in service duration and pressure '

- Then Leakage levels will stay fairly high for a while ,

- Next leakage will reduce qultc markedly as the leak control measures take effect on an ap-
preciable proportion of the ex1stmg network and the rehabilitation and expansion schemes
improve the condition of the pipework .

- Latterly, Leakage will reduce more and more slowly as results become mcrcasmg]y difficult
and less cost-effective to achieve, -

- Finally, UFW will be reduced to an asymptotic level as it approaches the hypothetical
“economic level of leakage”.

Initially, the progression has been estimated on a block basis, descending in a series of steps of
differing duration. This is shown on Figure G 7.1.

The key targét and sequence objectives for preliminary plannihg are:

- UFW now 65 %

- Overall Target 30%

- Leakage Ratio Target: _
- 45 % 2005
- 40% 2010
- 35% 2015
- 25% S 2020

With large scale rchabilitation and expansion, leakage rates in these new areas should be much
lower and so this target could be improved on.

As a note, it shou)d be remembered that the UFW target level should be based on cost-benefit
analysis and these figures arc just to serve as a starting point. They are intended to be achievabie
and give something to work towards without being too arduous or discouraging at this —stage.

7.1.4 Summary of Planned UFW Control Activities

It has been explained that action will be required on all aspects of UFW contfol, as well as some
related activities. The general approach to irﬁplcmenting and phasing this policy has been out-
lined. In this section, the particular elements of this approach are sumumarised.
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(1) Activity Checklist
To provide an overview of the range of activities and to provide a form of ready reference, a
checklist of the tasks with the key action for phase ! and for phase 2 identified has been compiled,
 This is shown in Table G 7.1 '

It is to be noted that not all of these categories will necessarily be catricd out by nor be the sole
responsibility of the UFW control Unit. : ' *

I

Table G 7.1 Checklist of UFW Control Tasks
Item © Aetivity - Key Action
No. Description Phase 1 Phase 2
‘1 _|GENERAL MANAGEMENT & UFW CONTROL PLANNING :
-La |UFW control Programme Plan & Establish | Review & Modify
-1.b [UFW Control Project Teamn Set up & Train Continue
l.c {Reporting & Information Systems Develop & Establish Keep up to date |
1.d UFW Ratio .‘ ' Analyse & Review | Repeat periodically
l.e [Cost-benefit analysis for UFW activi-] Analyse & Review | Repeat periodically
ties = - o :
2 |PHYSICAL LOSS ACTIVITIES :
2.4 {Trunk Mains Leakage Investigation Visual Inspection Repeat ammuaily
2.b Service Reserveir Leak Investigation Drop test for leaks - Repeat 4 yearly
2.c_[Network Leak Detection Programme | Prepare requirements | Reinforce & Expand
ALC Leak detection team Set up, train & Practis¢|lmplement  progres-
_ ' . [sively
2.d |Pressure Management N/A Review when pl;CS'
N L ___|sures improved
2.¢ |Leak Repair Programme
Network Repair Team Set up repair team(s) | Scale to suit needs
Network Repair Materials Review repair items{Supply & maintainl
_______ ' required and setup _ |stock of repair items
Repair Reporting Monitor repair teams Continue
2.f |Service Pipe Repair Programme | Combine with rchabilitation programme
3 INON-PHYSICAL LOSS ACTIVITIES
J.a |Large Users (consumers) Define, identify & in-[Monitor closely &
_ ' stall meters - check meters often
3.b |Domestic Metering Policy Define & plan

Implement plan
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3.c

Domestic Meter Testing

Meter test & repair Facilities Set up & install test & Maintain
calibration equipment
Meter Testing Programme Establish routine Continue

3d

Unmetered Use by category

3¢ |Assessment of unmetered use by sam- Identify sample groups{Continue as required
pling of groups and monitor
4 |MEASURING & PRIORITISING of UFW ACTIVITIES
4.a° {Production Metering :
o - Surface Water ) Review & Install Moniior
o Ground Water Review requirements | Install & Monitor
4b ?uik Metering in Network Review & Install | Monitor
d.c |District or zone metering in Network | Begin to Install &
o monitor

4.d |Waste Metering Programme Set up pilot arcas Repeat & Expand

4.¢ [DMA Management '

4.f JAnalysis of Night Flows | Usecnightlincs

4.g [Prioritisation of Areas for ALC & Re-|Use results (o priori-} Develop and continue
hab. ' _ tise high leak areas

5  JASSOCIATED ACTIVITIES ‘

5.a |Mapping of Network and Recording of|Mobilise:  start  in|l Continue and finish
Network Data “pood service” areas | then keep up-to-date
Data Capture & Presentation Set up and apply e
Field Survey Work Establish Methods

5.b (Establishment and Updating of Cus- Combine with network mapping
tomer daiabase -

: Daf_a Capture & Presentation Set up and apply Continue and finish
Field Consumer Audit Survey __ |Establish Mcthods then keep up-to-date

5.c |[New Works and Network Rehabilita-IMaintain good co-ordination for plans & en-
tion o : suré UFW control included in design

5.4 10&M Departments - co-ordination Maintain good co-ordination for works

5.f |Public Education & Information Set Policy & Practice | Begin to implement

S.g |Byelaws & Technical Standards Set Policy & Practice | Begin to implement

6 |TECHNICAL ASSISTANCE PROGRAMME

Including special inpuis on:

Mapping survey and capture

Information sysiems

Full-time support
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DMA design & Implementation

Moeter sizing & selection
Meter Testing & Calibration

Metering Policy
Byelaws & Technical standards Policy
& Implementation

(2) Timetable for First Perlod .

A draft outline of a ttmetable for the first phase of implementation of the UFW Control Plan is
shown on the following pages (Figure G 7.2). This will be refined at the start-up of the pchct
with more detailed planning. The schedule for phase 2 will be developed and defined at the end of
phasc I based on the lessons learned, progtess made, resources available and crucially the pri-
orities determined during this initial period.

€) UFW Control Plan I_x)ng -term: Phase 3

During the first periods, phase 1 and 2, a number of results will have ensued

- Established, experienced staff in the URW control team

- reliable teams for active leakage control and repair

- programme of activities directed to UFW reduction and loss control

-~ Installation of production and bulk metering equipment

- data recording and collection systems set up and operating

- data results giving historical data, trends, seasonal variations elc.

- amuch clearer picturc of the situation with respect to:
- UFW losses and the division between leakage and non- physmal Josses
- The status of programmes such as rehablhtanon and expanswn of the system

Phasc 3, the remainder of the master plan period duration, will not re'present a major change of
approach or activity, but rather a continuation and adaptation of thosc being followed in the
previous phase. As noted previously, UFW control is the repetmon of tasks to achieve and
mamtam reduced levels of losses. '

Five years is an appropriate period for long term projections of UFW control activitics. It is

proposed that during this extended long term period, this should be the in_tervzﬂ for under{akin'g a
detailed review of the situation and preparing a framework strategic plan for the coming period.
This 5 year plan will then be detailed , reviewed and modified periodically (e.g. anmia]ly) to

achieve the overall objectives set  Thus, the strategic review at the beginning of phase 3 will be
repeated every five years.
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Figure G7.2 Unaccounted Ifor Water Control Plan for YCDC in Yangon: Phase I
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- " |Fietd Consumer A - . -
G UL L LA .
_{O&M Departments - co-ordination U T /00 R i ARSI e
District Inspector B
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- - DMA design & Implementation
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Figure G7.2 Unaccounted for Water Control Plan for YCDC in Yangon: Phase 1
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- 7.1.5 Cost Estimates and Identification of Priority Projects

The period for the master plan is up to 2020, for which this UFW Control Plan has been prepared.
© Additionally, this study is to further investigate and develop pre- feasxblhty assessments for those
immediate priorities that havc been identified as bcmg

- Inthe jnitia} 2 to 3 year project périod
. - Requiring substantial inputs of materials and/or personnel by outside agencies

These projects are summarised as follows:

Set up UFW Contrel team and
e ALC teams
- Production Meteriﬁg
- Flrst level Bulk Mctermg
- Set up meter repair and test work‘;hop
- Map the network
- Map the customer & property database
- Specify and Install Information systems
- Repai.r'Team._s with eqﬁipmem
- - Waé;tc metering pilot projects

In éuppdrt of this and to look at the disbursement scheduling, preliminary cost estimates have also

been prepared for the UFW control plan main elements and these are presented in Table G 7.2 and
" Figure G 7.3. The costs are split between foreign (I) and local (M) componens.
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Table G7.2 UFW Control Plan
PROJECT COST ESTIMATES

Ttem Description Unit cost $(2001) Units Number of Units (total for perind) Remarks
Internati.;  Local Setup 012 03 to 05 05 o 10 10 t0 15 15 tn 20
J M J M J M J M J M g M
Praject Control 495,000 | 186,400 | 130000 | 264,000 | B25.000 | 68000 | 1 760,000} 1,428,000 | 1,650,000 1,428,000
UMW Control Unit 130,000 | 32,000 80,000 128,000 1 50,000 128.00C 128.000
Personne! {exel. ALC teams) 24,000 annual ) 3 5 3 5
Training §0.000 8.000 Lump Sum ! 1 1 1 1 1
Equipment S0.000 Lump Sum 1 1
ALC Teams 65,000 17,600 130,000 | 83,200 | 325000 | 256,000 | 630,000 | 520,000 | 650,000 | 520,000
Personnel (team of 2 technicians) 4,300 annual 2 14 50 100 100 20 teams finally
Training 4,000 Lump Sum 2 4 4 10 iQ
!Equipment 32.500 Lump Sum 2 4 0 20 20 5 year equipment life
UfW Repair Unit (not truly UFW eost) 300,000 | 136,800 100.800 | 500.000 | 384,000 | 1,000,000| 780,000 | 1,000,000 | 780.000
Personnel {team of § tech.s +labour) 7,200 annual 14 14 50 1 100 1 repair team/ALC team
Training 6,000 Lump Sum 6 4 J1¢] 10 finally, hut start cuicker
Equipment 50,000 Lump Sum & 10 20 20
Metering & Data Collectinn 650,000 | 48,500 | 2,445,000 | 315,000 | 4,075,000 | 525,000 { 4,255,000 | 390,000 | 4,530,000 | 390,000
Production Metering & Bulk Supply Zones 465000 | 22,500 310,000
Meter Chambers 1,300 Lump Sum 15
Meters, Loggers etc. 31.000 Lump Sum 15 10 10 yr cquipment life
Operating costs annual replace meter anly
District/Zone Metering 480,000 | 20,000 | B00.000 | 35.000 326.000 480,000
Meter Chambers 700 Lump Sum 30 50
Meters, Logpers erc. 16,000 Lurnp Sum 30 0 20 30 10 vr equipment life
Operating costs annual replace meter only
Pilot Arca/Waste Metering/DMA's 85,000 5.000 755000 | 54,000 | 1275000 90.00C 12125000 90,000 |2.5500001 90,000
Meter Chambers 6500 10 90 150 150 150
Meters, Loggers etc, 8,500 10 % 150 250 300 30 new Avear +10 yr life
Operating costs :
Network Preparatinn {part of Rehab costs) 100,000 | 20,000 [ 1,200,000 240,000 | 2,000,000} 400,000 | 1,500,000] 300,000 i 1,500,000 300,000
Valves etc. 10,000 2,000 Lump Sum 10 10 120 120 200 200 150 150 150 150 lump sun: per meter
Qperating costs
Physical Loss Coutrol 3,120,000 114,008
ALC Teams see UFW Unit
Pressure Management 120,000 | 14000 | Lump Sum i 1
Repair Materials 3,000,000 One off |
Service Pipe Repairs 100.000 Onz ofl i
Non-Phvsical Loss Control 540,000 | 219.538 | 1,560,000 | 627,000 | 2,600,000 | 4,045,000 | 2,600,000 [ 2,234,080 | 2,600,000 | 2,230,000
Large Users 120,000 10,000 | 360,600 | 30,000 [ 600000 | 50000 | 600.00C | 50000 1 600,000 | 50,000
Monitoring & Control (annual) 10,000 annual 1 3 5 3 3
Maetering & Calibration (2nnual) 120,000 snnual 1 3 3 3 5 includes replacement
Non-Domestie Consumers 400,000 | 150,000 | 1,200,000 ; 480,000 | 2,000,000 [ 800,000 | 2,000,000 ] 800,000 | 2,000,000 800.000
|Melcrin§ & Calibration (annuai) 400,000 ¢ 160,000 annual 1 1 3 3 5 5 5 5 5 3 includes replacement
Domestic Consumers 27,000 $1.000 3,135,000 1.320.000 1.320.000
IPCC surveys 27.000 annual i 3 5
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Table G7.2 UFW Control Plan
PROJECT COST ESTIMATES

Jtem Descriptinn Unit cost ${2001) Units Number of Units {tntal for perind) Remarks
Internatl.{ Local Setop 02 03 to 05 05 to 10 10t 15 15 t0 20
J M J M J M J M J M J M
Universal Metering {one-off) 3,000,000/ Cne ofl 1
Meter replacement & Repair (ann) 264,000 annual 5 5
Meter Repair Workshop 20,000 22,588 36,000 50,000 80,000 60,060
Workshop 10,583 | Lump Sum ]
Equipment 20,000 Lump Sum ]
Cperating costs (annual) 12.000 annual I 3 3 5 5
Related Activities 456,000 | 540,000 | 33,000 | 355400 594,000 | 33,000 i 594,000 594.004
Information systems 300,000 | 360000
Gl 100,000 | 120,000 One off 1 i
MIS 100,000 | 120,000 One off 1 1
CIS 100,000 | 120000 One off 1 1
Byelaws & Technical Standards 237,600 396,000 396,600 396.000
Preparation 7
| Enforcement 76,200 annual 3 5 5 5
District Inspecters 33,000 { 39,600 33,000 18,800 198,000 | 33.000 198.000 198.000
Equipment 33.000 Lump Sum 1 1 10 yr equipment life
Personnel 39,600 annual 3 5 3 3
Wapping of Network 100,000 1 120,000 160,000 | 120,000
Field Survey 100,000 | 100,000 QOrne off 1 1
Recording & Data Input 20,000 Ore off 3
Mapping of Customers {combined w.Network) 30,000 | 60,000 50,000 50,000 combined w. network survey
Figld Survey 50.000 | 50.000 One aff 1 H
Recording & Data Input 10,000 One off i
Technical Assistance
UFW Consultants 888,000 88,500 | 1,776,600 | 177,600
Technical Assistance Upit 488,000 | 88,800 annual 1 1 2 2 team of 3 for 3 vrs permanent
plus visiting experts
Period Totals 643,000 | L197,28% | 5,044,000 ] 1.740,000 | 7,500.000 | 3932000 | B588,000 | 4,642,000 | 8,750,000 | 4.642,000 |
Total per vear 6,143,000 1 1,197,288 | 1,981,333 1 580,000 | 1.500,0001 1,185,400 1.717.600 | 928400 [ 1,758,000 928.800 |
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Fareign/Local Costs ($)
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