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o | SUMMARY
1. INTRODUCTION |
" 1.1 EUNDAMENTALS

A part of work énmponents (Phése 1) plbpdsed in the quter Plan was selected as “priority
project”. The object of this feasibitity study is the puonty pleCCt Fundamentals for the
- planning of the pnornty project are as follows: o

:1 1 1 Target Year _
_ The target year for the feasablllty sludy was set at 2010, which is the mtermedlatc year to the
year 2020 the target yeai Of the Master Plan.

1. 1. 2 Water Demand
‘Table 1 1 shows the pIOJe(,ted serwce populatlon service ratio and water dem'm(l up to the
_ targct yezn Target service ratio was set by 60 %.

Table 1 1 Water Demand

Iftems . - oo Year | 2010
Total Populanon Persons - | 4,955,000
Service Ratio | % o 60
Served Population . | Persons 2,973,000
Daily Average Use . | m’/day 733,000
Leakage (Ratio) . % . 40
" (Amount) m’/day - 488,760
Daily Average Demand | | m’/day - 1,221,700
Daily Maxi‘mum Demand | m'/day 1,466,000

1.1 3 Planned Water Supply Amount

.Tablc 1.2 shows the planned water supply amount generated by the existing and proposed

- facilities. ’I‘Dtal water supply amount is 1449 900 m/day corresponding to 99% of water
' demand in 20 10.

Table 1.2 Planned Water Supply Amount

Items : ~ . -Year 2010
| Reservoirs ' ' ‘ :
‘Gyobyu m%fday‘ 118,200
Phugyi =~ nr’/day 245,400
Hlawga . . | mPdayl . 75,000
. Ngamoeyeik m’/day 409,000
Groundwater - m’/day 132,300
Hlaing WTP -~ m/day 470,000
Total of Availabie Water  ~ - - m3/day 1,449,900

Water_ suppiy facitities prop_osed'in Phase-1 are shown in Figure 1.1
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2. DESIGN OF FACILITIES
2.1 INTAKE FACILITIES

2.1.1 Reservoir Water Intake Facmtles

Ngamoeyeik Reservoir was mcluded in the scope of work in Phase-1. Intake tower for water
supply use was completed in 1995 and outlet main with diameter of 1,600 min was also
implemented up to the culvert access shaft. Proposed pumping station to convey reservoir water to
" Hlawga reservoir will be constructed next to this culvert access shaft. '

2.1.2 River Water !ntake Facilities S

River water mtake facility for Hlamg WTP was selected to be mcludecl in the seope of work in
' Phase 1. Based on the saline water intrusion survey composed of EC value measurement and
interview to the villagers llvmg nearby and field survey on tepographlc status of Hlamg River,
Gwedanshe was selected as thc s1tc for mtake fac1llty : :

. Type of infake facility was also examined based on the criterial of 1) Construction'condition 2)
Possible intake water amount, 3) Necessary O&M aCt!VltlES and 4) Constructron cost, Intake Gate
: type was selected as the optimum intake fac111ty '

River water will be sent to grit chamber by" gravity through transmiesion box culvert' (3,000 x
3,000 mm x double) and then pumped to Water Treatment Plant about 7 km away through
transmlssron prpelme (Dia. 2,500 mm x double). :

' 2.1.3 Groundwater Intake Facilities
(1} - Main System _ :
~ There are 204 YCDC owned tube wells in the left bank area of Hlaing River. These wells
were divided into two groups namely;,

> Pipeline NetWork Wel_ls (104 wells): Wells connected to the existing pipelines
> Independent Wells (100 wells): Wells having there own independent pipelines

Out of 104 pipeline network wells, 75 wells were eeleeted as “Regular Wells”, and 10
mdependent wells were chosen as “Stand by Wells” out of 100 wells. Rerﬁalning 119 wells
will be abandoned Evaluation criteria for the settlement of tube wells are as follows;

(a) - Water Qualrty low Cl lon<20()mg/1 and low Fe concentrat10n<l Omg/l
(b)  Structure: . tube well drameter>l0{)A (4) for pump replacement

_ (c) Yield: _ drscharge>300!/mm (annual dlscharge>0 lMCM/Y)

The following rehabilitation work will be implemented on the regular and the stand by
wells; ' '
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»  Procurement of submersible pumps (20 units) for replacement of deteriorated

purnps

» Replacement of Air-lift Pump by Submergible Pump (they can be replaced by
adequatc submergible pump msta!led in wells to be abandoned or can be replaced
by new one.) . '

» Replacement of madequate submersible pump w1th low pump head (Since 15 m

was adopted as design head of distribution pipe network, remaining pump head

must be larger than 15 m. Existing pumps shatl be fully utilized)
¥ Instaliation of direct connection pipe to the distribution pipe
> Installation of well cap and concrete basement

.(2) Hiaingthaya System

1) Outline of Hiaingthaya System

New well construction work (59 wells) will be carried out in Hlamgthaya T/8 durmg Phase-
I period. Five or six wells will form a “well group”, and each group has onc intake
reservoir and one stand by pump. Groundwater pumped by submergible pumps will be
poured into intake reservoir and then pumped to proposed West Block North Service

Reservoir. The following is the outline of the system;

Table 2.1 Outline of H.l.aingtha'y.'a System |

Tube Well

59 umts (53 units = Regular, 6 umts = St'md by)
10 well groups followmg

Intake Reservoir

10 units

(W lOmeIBSme3.5m)

Supply Pump: 30 units

(20 units = Regular, 10 units = Stand by)
4.5 mJ/mm x20 mx 22 kW

Transmission
Pipeline

Dia. 400 mm x 3,400 m  Dia. 500 mm x 1,700m
Dia. 600 mm x 850 m Dia. 700 mm X 1,700 m
Dia. 300 mm x 1,700 m Dia. 1,200 mm x 3,300 m

Dia. 1,500 mm x 2,950 m Dia. 1,800 mm x 7,130 m

22 RAW WATER RANSMISSION FACILITIES

2.21 Gyobyu'Pumping Station

Three units of deteriorated transmission pumpé in Gyobyu P/S will be replaced to secure stable

raw water supply to Terminal Reservoir. Pump specification is as tollows
3,310 m/hr x 184 kW x 13.7 m x 3 units
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2.2.2 Phugyi Pumping Station

To cope with increase in intake amount (50 to 54 MGD) and to secure stable raw water
transmission to Hlawga reservoir, one additional pump shalt be installed. Pump specification is as
follows; :
5,160 m*hr x 450 kKW x 24 m x 1 unit

2.2.3 Ngamoeyeik Pumping Station
To convey Ngamoeyeik reservoir water to Hlawga reservoir, pumping station shall be constructed

at the downstream of the existing culvert access shaft. The following is the outline of Ngamoeyeik
P/S: | |

Pump House: RC made, | story
Pump Specaﬁcat:on 71.0 m%min x 1,200 kW x 78 m x 5 units (1 unit stand- by)

2.2.4 Ngamoeye:k Transmission Pipeline

One pipeline will be constructed to convey raw water of Ngamoeyetk Reservoir to Hlawga
Reservoir, The following is the specifications; '

Design Flow: 409,050 m*/day (90 MGD)

Diameter: - 1,800 mm and 1,100 mm

Length: 30,750 m (Dia. 1,800 mm), 13,280 m (Dia. 1,100 mm)

2.3 WATER TREATMENT PLANT

Construction of Hlaing WTP is included in Phase-1 works. Hlamg WTP will be partially
constructed in Phase-1 stage and its capacity equivalents to 50% of the design capacity. Therefore
plant capacity will be; 940,000 m*/day x 0.5 = 470,000 m3/day

The following is the dimensions of major facilities.

~Table 2.2 Major Facilities of Proposed Hlaing WTP

Facilities : Dimension

Grit Chamber L42 0mx ¥ 140 m x ° 3.0 m (LWL) x 4 channels
Intake Pump 115 m*/min x 750 kW x 55 m x 4 units (1 Stand-by)
Receiving Well 1" 100mx Y 6.0mx"6.0mx 1 unit

Flocculation Basin ¥13mxL220m x_D 33 mx 2 channels -

¥18mx“220mx3.3 mx 2 channels
. . W24mx"220mx"33 mx?2 channels
Sedimentation Basin | “80.0mx ¥ 22.0 m x © 3.8 m x 12 units

| Rapid Sand Filter " 14.8 m x ™ 5.8 m x 44 units (4 units stand by)
Chlorination Channel 36.0mx ¥ 6.0m x ” 3.0 m x 2 channels
Clear Water Reservoir L84 0mx¥42.0m 3.0 mx?2 units

kwash Wastewat .
Backwash Waslewater | 36 0 mx ¥ 12,0 m x ® 3.0 m x 2 units (1 unit stand by)
Storage Tank : o

,E.ldge Lagoon L1800mx ™ 46.0m x ” 3.0 m x 3 units
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2.4 CLEAR WATER TRANSMISSION FACILITIES

2.4.1 Hlaing WTP to Terminal Reservoir
In Phase-1, one clear water transmission pipeline will be installed from I—'{lamg WTP to Tertminal
Reservoir to convey clear water, The spec;ﬁcatlons of transmission pumps and p:pe]me are shown
below;
"Fransmission Pﬁmp: 85 m/min x 55 m x 1,150 kW x 5 units (I unit stand by)
Transmission Pipeline: Dia, 2,000 mun x 33.3 km

2.4. 2 Terminal Reservolr System

Terminal Reservoir will receive treated water from Hlaing WTP, Gyobyu reservoir water and will
intake Hlawga reservoir water together with pumped Phugyi and Ngdmocymk reservoir water,
Dimensions of proposed Intake Tower, Receiving Wells are as follows;

Intake Tower WSOmelSOmleBSm
Receiving Weil (A) :Dia.360mx Dil0Om
Receiving Well (B) W 142mxL304mxD66m

Terminal Reservoir will transmit ciear water to the following existing and proposed service
reservoirs through transmission pipeline.

" Table 2.3 Outline of Terminal Reservoir Distribution Pumping Statlon

Pumped to ' Transmission Pump Transmission Pipeline
Kokine 80 m/imin x 79 m x 1,150 m x Connection to the existing
S.R.. 5 units (1 unit stand by) pipeline; _

' To Gyobyu Pipeline

: Dia. 1,400 mm x 4.2 km
To Hlawga No.1 Pipeline
: Dia. 1,650 mm x 1.0 km

To Hlawga No.2 Pipeline .
: Dia, 1,100 mmx 1.3 km__
CB Hlawga | 80 m¥minx38mx640mx | Dia. 2,200 mm x 3.9 km
S. R 6 units (I unit stand by) s .
CB West 80 m*min x 38 m x 640 m x Dia. 2,700 mm x 7.5 km
S.R. 8 units (1 unit stand by) |

Note) S. R. = Service Reservoir
Total volume of Terminal Reservoir, 80,000 m’ is divided into eight units with 10,000 m® cach.
Six units will be implemented during Phase-1 work. Dimension of Terminal Reservmr is:

W420mxL84.0mxD3.0mx N 6 units

Upon completion of these P/S and transmission pipelines, the existing Yegu P/S will be abolished.
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2.4.3 Service Reservoirs

The following clear water transmission pipelines will be installed to convey received treated water
to another service reservoir located in downstreat;

Table 2.4 Transmission Pipelines between Service Reservoirs

From - To Transmission Pipeline
CB West CB DT East '
o _ SO Dia, 1,800 mmx 122 km
Service Reservoir Service Reservoir _ -

CB DT East _ E_B South
Service Reservoir Service Reservoir

Dia, 1,200 mm x 7.6 km

2.4.4 Other Connection Plpelme
The RC pipeline, which is now under construction, was diso planned to be connected with Hlawga

No.l P/$ by new connection pipeline to serve water to CB Notth (Zone 5), EB North (Zone 8) and
EB Central (Aone .

Connection Pxpelme Dia. 1,200 mm x 2.0 km -
2.5 SERVICE RESERVOIRS
The following Servic_é Reservoirs will be irﬁple_mentéd during Phasé«l;

Table 2.5 Llst of Proposed Serwce Reservairs

. - Necessary T
o e o L Distribution
Name of Service Res_crvo;r Capac_lty in Transmission Pipclines Method
: 2010 .

CB West SR | 50,000 m* Included in “TR” Gravity
CB Hilawga SR | 50,000 m* Ditto Gravity
CB DT Bast SR 50,000 m’ | Dia. 1,800 mmx 122km | Pump
EBSouthSR .| 25000m’ | Dia. 1.200 mmx 7.6 km Pump
WB North SP < | 30,000 m? None (Phase-2) Pump

Note) TR = Terminal Reservoir

2.6 DISTHIBUTION FACILITIES

2. 6 1 Hehabilttatlon of Aged Plpelmes

Since the first distribution pipeline comstruction in Yangon City was launched in 1879, most of
them have already heavily deteriorated and been causing large volume of water leakage. Along
with water source development, such water leakage must be eliminated as soon as possible. In this
connection, aged plpeimes mamly installed in downtown areas will be replaced.
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The target T/S was screencd by age of their existing pipelines. T/Ss having pipeline with average
age of over 50 years was selected to be included in the scope of work. Aged pipelines in the
following 14 T/8s will be replaced; ' '

Average Pipe Age -~ '  Nameof T/S
Over 80 Years 'Ahloﬁe; Botataung,'Kyauktéda, Kyéemyindaing, -
& o . Lanm'ada"w, Latha, Pabedan, Pazundaung, Tamwe (9 T/Ss) :
- 50to80 Years . Sanchaung, Mingalartaungyunt, Dagon, Bahan Yankin
| (5 T/Ss) | SRR

2.6.2 Primary Mains _
Distribution pipelines were classified into two categories by pipe diameter as follows;

B Primary Mains: Dia. 300 mm'to 1,500 mm
Secondary Mains: Dia. 75 mm to 250 mm

Based on the pipeline network analysis, necessafy diameter and length of proposed new 'primary
" mains were determined. ' o

Table 2.6 Pipeline List of Proposed Primary Mains »
Dia. (mm) | ~ 300 250 400 | 500 | 600 700 | 800 900
Length (m)| 6310 1090| 10810 17920 0540| 88001 11.450| 3,760
Dia. (mm) | 1,000 | 1,100 | 1,200 | 1,350 | 1,400 | 1,500 ~ | Total
Length (m) | 6,750 12601 -2410|  5260| 1230 80 87,670

2.6.2 Secondary Distribution Mains
As same as primary mains, necessary diameter and length of proposed new secondary mains were
determined. ' ' A '

Table 2.7 Pipétine List of Proposed'Sebdndary Distribution Mains
Dia. (mm) 75100 150 200 | 250 Total

| Length (m) 20,500] 40,900 198,300] - 14,600 17,400 | 291,700
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3. UNACCOUNTED FOR WATER (UFW)
3.1 CONTEXT -

This is a brief summary of the Plan for UFW reduction & control prepared as part of the study for
the water supply system in Yangon. Givé_n the lack of any previous experience of this type of
activity, short explanations are given to answer the four questions:

+ What is meant by UFW? _

' What is the situation for UFW in Yangon Now?

«  Whatis the overall strategy to implement until 2020?

o What are the first actions to put into effect towards this strategy?

31 UFW

The definition of unaccounted for water is:
UFW = Production - Consumption (that is measured &/ or known)

So UFW is all water that is produced but not included in consumption. This includes such things
as: -

» The water that leaks from pipés

e Trunk & Distribution Mains

e Customer Service Pipes N

« Water used but not known or reported

s Public use for gardens, municipal operations etc
o Free supplies that are not recorded

s  Water Supply Operations & Maintenance
o Ilegal connections | |
N Unrcgistéred Connections

e Mistakes & errors caused by

o Missing customers

e Metering inaccuracy

e Incorrect estimates

So UFW is easy to define but difficult to quantify and to calculate properly requires a lot of data.

Water that is supplied but it is not known where it ends up is costing money because it cost money
to produce and transport (pumping costs) and lost money because no-one paid for it.
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3.2 PRESENT SITUATION IN YANGON

The key point to make for the present situation in Yangon is that no good estimate of UFW can be
made with any confidence because there is litile or no information on which to base any
assessment, '

There is none of the normally required data, because:

e There is no flow measurement at any leve! in the network

e Customer metering is less than 25%

» Operational information is not regularly collected and analysed
e Few records are kept B

However, reasonable estimates of the severity of the situation can be made based on observation
and experience and an attempt made to quantify the level of UFW approximately. UtW is
considered to be high in Yangon and is in the order of 65 — 70 %.

It is not surprising that the level is high, given that the network suffers from:

¢ Old pipes & poor installation practice

¢ Lack of operational maintenance & investment

o Large numbers of leaks visible on mains and services

e No UfW control action is in place _ _

¢ Leaks increase with time if no action is taken, so it will get worse if left uliattended._

Also, the level of UFW makes the situation worse in the present situation with:

s Low network pressure
s  Poor service
+« Low coverage

3.3 STRATEGY UP TO 2020

First and most importantly, it is necessary to recognise the problem and then decide to do
something about it seriously. This is the starting point for the strategy that will need to be
implemented in order to achieve the ambitious targets i‘equircd't.o meet the needs of the overall

Master Plan to match Supply & Demand by 2020. ' '

The target for UFW levels is to progressively reduce these losses as:

Present level >65% to 2020 30 % total
Of which Leaks 25 %, Other losses 5%
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The principles of the directions to be followed to achieve this target are:

Find & Repair the leakage to reduce these losses

Meter all customers

Pay special attention to large use customers

Get maps, network data, customer information & records all in good order and kept up-to-date
Investigate & rectify problems idcntiﬁcd

Divide the network up into meltered areas to provide information and enable Leak detection

work to be prioritised to areas with h1gh leakage

As well as:

L] [ ]

Major programme of rembtlnatlon and new works to reduce and avoxd recurrence of leaks by:
Specification of good Materials
Specification of good installation standards
Best practice design and network layout

Policy _revieWS and action to create the right conditions including:

Tariff structure to encourage saving and waste reduction
Byelaws, regulations & standards for customer connections
© Rapid achievement of Universal customer metering

3.4 ACTION PLAN FOR EARLY STAGE

The first stages in putting this long term sirategy in place are as follows:

3.4.1 Operational

Implement UFW control measures for
Leakage (physical losses)
‘lost” water use (Non-physical losses)
SO Create a special UEW team for this work

- Improve the mapping system & network data

Actively search for leaks
Improve pipe repairs
Divide the network into zones & districts

3.4.2 Metering & Bitlling

L 2

Prepare & Implement a plan to achicve universal customer metermg
Review & modify tariff policy
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3.4.3 New Works IV _
e Pipe replacement & reinforcement in critical arcas
“ o Divide the network into zones & districts

34. 4 Workmg Areas _

The following areas will be where leak detccuon actwuws will be 1mplemented The order &
extent of work of each towushlp \wll be deczded by the results of initial mveet:ganon when the
'pm]cct starts. ' -

-~ Table 3.1 Afeas for Leak Detéection Abtivities B

'_Existing . Service “Area | Supply & | Second Level of Priority Supply &
Townships ~ with -~ No | Pressure | for rehabilitation work Pressure

| rehabilitation work planned T o
Mayangone . | X . Bahan ~ 4 x
Insein X __Dagon X
Kamayut : ' L " Yankin ¢ X
South Okkalapa o X ' ' s ' L
Thingangyun ' - '

Mingaladon | X

North Okkalapzi X

X denotes rclatlvely good leve] of supply & pressurc accordmg te the mltlal pressure survey carried
" out by the study team in 20()1 Further pressure survey work is rcqulred for detail.
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4. INSTITUTIONAL & ORGANIZATIONAL DEVELOPMENT PLAN

The institutional and organizational development plan of the Feasibility Study (ES) envisages -
strengthening of the Water Supbly and Sanitation (Engineering) departmeﬁt_through organizational
development, capacity enhancement and, skills de'vetdpment. The organizational development is
aimed at improvement bf the dutput of the department through the creation of appropriate structures
w:thxn The capacity of the staff is to' be developed through a comprehensive plan for human
resources development strengthening and 1n<;t1tut10na1tsmg effectwe work arrangements involving
. work planmng, co-ordination and continuous monitoring of cvery task as wetl as timely provision
of matendls parts and supplies of qua]lty standards. On the other hand, staff performance is to be
developed thtough design, implementation and continuous monitoring of work-oriented training.

The feasibility study (FS) recommends that the three c:oniporients hamely, organizational
development, capacity enhancement and skills development are all to be treated as an mtcgrated
package.

' 't‘he FS .st.u_dy is based on the proposalé in the Master Plan formulated in 2001.

Orgamzatmnal development The FS recmmnends four orgamzatmual changes Ftrstly, it
recommends the overall structure of the department is retained with- appropnate arrangements to
enable this institution to fuaction in a pmactwe manner. The main arrangements recommended in
this connection are the department to (a) ensure a desirable degree of financial authority over its
- revenue (b) be able to unde:rtake co-ordination of the water sector activities 1nclud1ng those of other
ministries and agcncnes {c) improve its capacnty to procure needed supplies at 1ts own dlscretlon {d)
: develop its capac1ty to devel()p human resources through its own actions.

Set:oh_diy, it is reconune_:nded that a division for plahnjng, co-ordination & monitoring is created to
function under the chief engineer, This division will provide leadership in sectoral planning, co-
ordination both within and without the debartment, plan and implezﬁent a confinuous monitoring
programme, ihitiating; iniplementing and evaluation of training, and water quélity assessment, This
division will incorporate the current ‘water quality assessment section and create three separate
sections for planning and co- ordmatlon monitoring and, trammg

Thlrdly the FS recommends re-orgamzatu)n of two divisions (water dlstnbutlon and rcservmr) and

store section. The reservoir division be named as “Water Resources division” with three sections _
| namely, water fesources planning, managcmcnt of reservoirs, and management of river and
. grottndwatct_‘. The water distribution division will be re-named “Water Supply” which will carryout
its designated role through 4 technical sections of customer and client service, operation and
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maintenance, districts, planning and design, and upaccounted for water control unit, The
administration section will support other sections. The store section will be re-named “Procurement
- and Stores” section and functions expanded.'lt will now 'op'cmtc under a deputy chief engineer
(DCE).

Accordingly, scveral new roles and functions will be developed so are job descriptions that would
be onc of the important activities to be launched as a matter of priority.

One DCE will be in-charge of Water Resources, Water Supply and Electrical and Mechanical
_ divisions while the other DCE will supervise Administration and Finance, Sewage Pipeplant
divisions and the Procurement and Stores sectlon

Finally, several organizational arrangements such as co-ordination meetings, reporting procedures,
. regular workshops, reports (prepared using reliable and accurate data collected through continuous
monitoring programmes), etc. are proposed. One of the main recommendatlons is the creation of an
inter-ministerial co-ordination committee for waler resources chaired by a senior statf member of
the Ministry of Construction. ‘

The capacity impro#ement of each of the six operational areas namely, facilities O&M and repair,
supply of materiéls, parts, tools and instruments, water quality assessment, headworks construction,
installation of service lines and meters, and billing and revenue collection are propoécd o be
undertaken through (a) upgrading and refurbishment of workshops, (b) re-organization of stores, (¢)
instituting a job-oriented and practical training programmes, (d) effective planning, co-ordination
" and reporting arrangements, () the utilization of accurate, relisble and up-to-date data generated on
" a continuous basis, (f) formulation of water supply management byelaws and regulations, and (g)
utilization of technical assistance (TA) as proposed in the FS. The improvement of human resources
will be a bonus for capacity improvement.

As a positive step in strengthening O&M of newly established facilities, the FS recommends that
appropriate clauses in contractor documents are inserted so that the contractor has an obligation to
“explain and train the relevant staff before the facilities are turned over to the department for O&M.

The ES strongly recommends that TA is provided to the depér(ment in 7 arcas namely, planning,
monitoring, training, human resources development, O&M, customer and client relations and,

evaluation.

- Considering the important role of communal water supply facilities such as communat tanks and
ponds within the larger City landscape and the low-income families which depend on this source,
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the FS proposes that a detailed study be planned to determine investments including appropriate
management strategics needed in these areas. '

The FS recommends that the main water supply activity areas of the department are further
_‘;upported by mstltutmg new arrangements such as plumbing quality control, production of
information, education and chmumcatlon materials aimed at both customers and clients, more
productive and effective customer education focussed in particular on water waste reduction and
O&M of service lines, and the utilization of local wmmumty and non-governmental organization
FeSOUrces thr ough p’lrtnE:l‘Shlp 1rrangements

Strengthening the human resources of the department is a main focus of the FS. It recommends a
package of human resources management strategics such as increasing the number and quality of
- staff, increased undefstanding of jobs, productive professional development and instituting training
throughout the department. Development of staff training facility within the departmeut itself is one
of the crucial proposals of the FS, A recommendation is made to conduct a training needs
assessment and thereby to prepare a tfain'mg MP to cover the period 2003 to 2020. _

The IS proposes an investment in the order of dollars 6 million for the implementation of the
~ institutional and organizational development plan. It is finally recommended that the dividends
resulting from institutional and organizational developmeht will be sigaificantly high enough to
make a commitment for the proposed investments. '
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5. IMPLEMENTATION PLAN AND COST ESTIMATE
5.1 IMPLEMENTATION PLAN

5.1.1 Implementation Plan
The project is planned to |mplement in two stages aiming the target year of 2010. Stage |
works will be conducted from 2004 to 2006 while stage 2 works will be carried out from 2007
up t0 2010, In 2003, the detailed design, Pre- quahﬁcatton and tendering is anticipated.
Implementation plan was formulated base:d on the followmg major work items;

51.2

_Table 5.1 Major Work items

Management in Main
System

No. Work Items Work Contents
1 Rehabilitation Replacement of the existing aged pipeline
1.1 Pipelines with average age over 80 years
1.2 Pipelines with average age from 50 to 80 years
2 | Development of 2.1 Ngamoeyeik Reservoir System (Installation of
Reservoir System transnﬂssioﬁ_pipeliné and pumping station) '
: 2.2 Strengthening of Existing Reservoir System
(Replacement of Gyobyu pumps, ! additional
pump to Phugyi P/S) .
3 Hiaing River System | 3.1 Intake Facility : :
S| 3 2 Hlaing River System (Raw water mains, P/S,
WTP, transmission main)
4 Terminal Reservoir 4.1 Connection pipelines
4.2 Terminal Reservoir
4.3 Transmission P/
5 Transmission and Transmission Pipeline, Service Reservoir and
- Distribution System | Distribution Network
5.1 CB Downtown (Zong 1)
5.2 CB Downtown East {Zone 2)
5.3 CB Wesi (Zone 3)
3.4 CB Hlawga (Zone 4)
5.5 CB North {Zone 3)
5.6 EB South (Zone 6)
5.7 EB Ceniral (Zone 7)
5.8 EB North (Zone 8) .
5.11 WB North (Zone 11) (mcludmg groundwater
development)
6 | Connections Other connection pipeline installation works
7 Groundwater

Groundwater management in the left bank of Hlaing
River

Implementation Scheduie

Implementation schedule was prepared based on the aforementioned major work items and
shown in Table 5.2.
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Table 5.2 Project Implementation Scheduie

Fhazey
Frality Dimorsion | T X . ]
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324 [Tranemission pumping station DR F/:X: . " S
BT S

32,5 [Transminsion main

4 [Tereinal Sft‘lﬂ.-n X
4.1 |Connectiona .
4.1 |Intahe tacilities end raw watsr main
4.1.2 |Gyobyw conrection pipe o

413 [Connaction ta exstiog uuwn(!m

4.2 |Terminel eservolr (TR}
421 (TR

422" JTA {13
423 J1(ys

[ Tr:mmlulon pumpxng mtbn
4.3.9 §PSfor Dmmluwn

4.3.2°
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67 [caut oo i i
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5.2 COST ESTIMATE
' 6.2.1 Cost Estimate Condition
()  Price Level S _ .
The price level is March 2002 at the starting time of Pre Feasibility Study,
(2) Forclgn Exchange Rates
The exchange rates were set as follows
US$ 1.0 = Yen 130 = Kyat 500
('3) Procurement of Construction Materials and Equipment _
. Most of mechanical and electrical equipment is assumed to procure from abroad.
lef:w1se ductile cast iron pipe and steel pipe will be imported In case of PVC plpe and '
RC pipe, domestic products are available. '
As to construction materials, domestlc sand, brick and gravel is avallabic but cement and
re-bar is imported from Thailand. _ o .
After the completion of this project, c_hemicals needed for the O&M of facilities-wi‘ll'bc
procured both from domestic and abroad market. The following chemicals are needed;
Solid Am . ' : imported from India or Thailand
Liquid Chlorine _ : Imported from Thailand
Liguid Sodlum Hypochlonte ..+ Domestic or imported from Thailand
{(4)  Foreign and Local Currcncy Portions : .
~ The project cost estimate was divided into the Foreign Currency pornon (FIC) and Lm.al
- Currency portaon (L/C) assuming foreign fund to the F/C portion.
" F/C and L/C ratio assumed as follows accordmg to the work categories;
- Work Categorie_s - L/IC F/C
- Civil Works 20% 80 %
Pipe Laying Works . 5% 95 %
Electric and Mechanical Works 5% 95 % .
5.22 Project Cost

The pi‘oject_cost of Phase-1 work is summarized in Table 5.3, -

Table 5.3 Summary of Project Cost

(Unit : US$)
L/C . F/C Total
Phase-1 - 108,096,000 673,120,000 781,215,000
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5.2.3

Opetatlcn and Maintenance Cost

Operation and maintenance cost for the completed water supply facilities is comprised of the
following cost categories; '

(D

@

3

(@)

Salaries -

~ Electricity

Chemicais
Repair Cost

Salaries

Total salaries of the O&M personncl were calculated based on the annual personnel
allotment and their basxc monthly salaries. The followmgs are the basic salaries by job
types; ' '

Engineer, Other Profeesion_als, Technicians : 8,000 Ksfmonth
‘Supporting Staff : 6,500 Ks/month

Electricity - . _
" Electric consumption was calculated accor(lmg to the pump motor output and operation '

hours. Since the construction of new facilities was planned as shown in implementation
schedule, total motor output was varied year by year The followmg electric tariff was

adopted

0.50 Ks/kWH (for Department)

' Chermcals

Chemical consumptlon was estlmated based on the treated water amount and chemical
dosage rate. The following dosage rate was adopted,

Alum (Water Treatment Plant) : 50 mg/L.
Chlorine (Water Treatment Plant) : 1.5 mg/L

Sodium Hypochlorite (Service Reservoir) : 1.0 mg/L.

Repalr Cost

Repair cost was accounted based on the purchase cost of equupment 5 % of equipment

cost was summed up every 4 ycars
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<

6. ECONOMIC AND FINANCIAL EVALUATION OF PHASE-1 WORKS

6.1 ECONOMIC EVALUATION

Following table shows a summary of water volume to be supplied and economic benefit of
potable water supply (the economic benefit derived from saving the cost for alternative water

" resources, namely the cost of private tube well) due to completion of the works in each sfagc of
Phase-1 Works of the Project. ) '

Table 6.1 Water Volume to be Supplied and Economic Benefits of Water_So’urces

Incremental i
Water vo.lume 10 vo‘l’:'::'ll: w0 i.cnkcd Incremental | Arnpual economic benefit
be supplied due . annual waler .
, .| be supplied | votume 1o
Phase | Stage| Year [t the complesion d . ) Total volume to be
ue to the Jbe improved . . -
of the works | B supplied . (Equivalcnt
(m’.’day) cfomplcuon (' fday (m’!annﬁm) (Million to
. o lhf works Kyais) VSSLO00)
{m’/day) :
2003 219,700 - . 0 . 0
- 2004 232,900 13,200 150,145 163,345 59,620,938 4,352 8,705
E-‘-v 2005 27171960 58.200 160,063 218,263 79,666,047 5816 11,631
i Ll 2006 512,000 292,300 169.976 462.276 168,730,851 12,317 24,635
% a“ X7 521,100 301,400 179,845 481,285 175,568,851 _!2,824 25,648
& n..'..u 2008 $30,200 310,500 189,788 500,288 182,605,050 13,330 | 26,660
% 209 539400 319,700 199,686 SEQ.IR6 189,575,950 13,839 27,678
2010 821,600 603,300 209.580 812,880 296,701.051 21,659 43,318
{Note 1) Uit vahse of henefis: T3 (Ryatsin') :
(Note 23 Exchange rate: 500 Kyats = US$1.0G

In addition to the above indicated benefit in case of Phase-1 Works, follo'wi:'lg ben_cﬁts are taken
into account due to the improvement of water e'nvironment_, némély, (a) saving of medical
expenditure dve to decrease of water borne diseases of people living in Yangon City, and (b)
saving of income loss of working members of households also due to decrease of water borne

diseases:

Table 6.2 Saving of Medical Expenditure

(Figures are inciemental ones and after completion of works of each phase)

Medical :
Water volume : spenditurel Annual savi ot
to be supplied Anntl . Number of patients* cxpend RUAT SAVITE armou
Service by water | of medical expenditure
ductothe | wvolume lo be . : :
Stage . . pepulation : burne -
completionof | supplied (persons) diseases
the works (m3/annum}) p Overall Water borne Milion (Million | (Eqyuvalent
{m3/day} discases diseases Kyats) Kyats} {to US$1.000)
Stage-1 512,000 186,880,000 |2,5%0,000| 332,544 24076 27 4 B
Stape-2 311,000 113,515,000 | 1,555,000 201995 14,624 16 2 5
MNote 1) Average volume ofwater consumption 40 (Vday) . :
(Note 1) Share rate of water consunydion of domesiic suctoma 0% (of the total water volume to be supplied)
(Note 2) Suffering rate of ovirall discases 12.99% (to the tetal population)
{Note 3) Suffering rate of water borne diseases: 7.24% (to the overall diseases)
{Note 4) Unit vabie of sood ical expenditure: 1,104 (Kyats/patient per year)

(Note 5) Contr ibution rate of the Project to water borne discase 15.00% (to the total water borne diseases)
(Renarks) * Number of patients consist of outpatients and inpatients.
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Table 6.3 Séving of Income Losses

(Figores are incremental ones anll after completion of works of each phase)

Water volome

Annual saving

w be suppliod ! Work Mumber of Num ber of Income loss in total amouni of inco
supp Anpual volome | Servies . U TR inpatienis® outpaiens* (hitlion Kyats/annun} amouni o income
. due to he . ’ popula- loss
Stage . to be supplied | populaton: 7Y
compleiicn of {mdsnnum} | (persons) tion Wat Wa {Equiva-
the works * persans) ¢ (persons) | Overall ) Overalt aer In- Qut- . (Miltion A0t
(m3Alay) tliscases .bumc discases bome patients  paients rm?f‘ Kyatg) katio
) : discases disass : US81,000)
Siage-1 512,000 186,830,000 | 2,560,000 ° 831,197 | 53,502 | 3874 | 54470 | 3944 32 ] 41 1 12
Stage-2 311,000 113,515,000 | 1,555,000 * 504,887 | 32,498 | 2353 | 33,086 | 2,395 19 6 25 4 7

(Note 1) Average vohme of wder corsumption
(Mo 2) Sufiering rate of overall discases

(Mo1e 3) Average number of inpatients per year:
(Note 4) Average number of oumpatents pes year:
(Mote 5) Suffering rate o f water borne discases:
(Note &) Unii vave of income: ’

(Note 7) Contribution rate of the Project to water b

(Note B) Number of days 10 be neeced to visi hospitals br owpatients: .
(Note 9) Average duralionio gay in hospitals for inpationts:
* Number of patients consist of outparknts and inpatients.

(Remaiks)

b4 (Iday)

12.5%% (i the 1012} populziian)
237,573 (personarmum)
241,87]  {pessansfanniin)
T.2E o the overall discases)
1017 (Kyals/day per capit)
" 15.00% {Io the 1o1ad water borne discases)

238 {dhyanmm)
801 {dayvanrum)

The estimated annual econoinic costs for construction together with its financial costs in case of

Phase-1 are summarized as below:

Table 6.4 Annual Economic Cost for Construction and its Financial Cost

(US$H1,000)
Overall Project
Phasc| Stage} Year |  Finan- Eco-
: : cial nomic
2003 -0 0
G (200} 3358531 29293
% 2005 35,204 30,594
P 2006 120892 111774
é 2007 97,844 84,967
S |2008| 187693} 157,302
& {20091 1449891 121,934
2010 183,101 154,949
Phasc-1 total 812,366 690,813

Economic cost for operation/maintenance (OM cost) is summarized as shown in the following

' 'tabIe‘ during the construction period, and this cost will be a burden to the Project (namely,
YCDC) until the end of the project life of 50 years after completion of the works.

Furthermore, it is assumed that replacement works will be made every 20_ yeafs interval after

completion of each facility.
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Table 6.5 Economic Cost for Operation and Maintenance

The economic evaluation is made using cash flows based on the above benefit and cost.

Generally, EIRR of the project under study should be higher than the appliéd discount rate as an
opportunity cost of capital. The resulted EIRR is slightly higher than the said discount rate in

overall works of Phase-1 as 5.03 %,

1662 %. It may be reflected in the subject of the works of Stage-1. The subject of the
Stage-1 mainly includes the rehabilitation works for existing facilities, so it can be expected
high effect with low cost.

As suggested by such infernational institutions as the World Bank, an EIRR is expected to at
least be cleared a hurdle of 5.0 % of EIRR from a viewpoint of basic human needs even such a
project in developing countries. From this viewpoint, the resulted EIRR is clearcd the said
hurdle is in the case of entire works of Phase-1 with 5.03 % of EIRR. Namely, the Project is
economically sound from the viewpoint of basic human needs in case of executing entire works
of Phase-1.

6.2 FINANCIAL EVALUATION

Based on the recommended unit price of water to be supplied as shown in the following table
and using the above mentioned financial cost of Phase-1 of the Project, the financial evatuation

15 made.

Table 6.6 Recommended Unit Price of Water

Water Price to Be Applied (US¢g/m)

Sector 2005 2010 2015 2020 {Share rate]
Domestic sector 8.47 12.65 15.62 17.92 70%
Public sector 5.65 - 8.43 10.41 11.95 10%
Industrial/commercial sector| 38.11 56.93 70.29 B0.65 20%
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' {US51,000)
OM workitems ™ "T"300% 2005] _2006] 3007] 2008 09 [ 2010 [2011 ] 2012 01312014 [ 2015 [ 2016 2017[  His[ 2019] 2020
Pesonalcos |7 S TTTRET T S T -3 IR - N R A SR Y Y R 6 6 6 6 6
Electricky cost 1] 1oy 99| 37| a1s| 415] ag7| 4ds7| 487 487 | 4g7| 487 | 487 asy| 487 87| 487
Chemical cost 192 192| oo | e00| 98| 978] 8666 | BA6s | B.666 - 8,666 | 8666} 8666 | 8,666 8,666 | 8666] 8666 | 8,666
Inspectiongepaininp cost| Wi 0 1,076 1,076 1,076
Financial total 207 2071 804 [ 943) 1401 1,349 | 9,159 | 9,159 100,234 9,159 9,159} 9,159 110,234 8,159 | 81597 9,139 110,234
|Bconomicicost 1T Ba | TToe | 403 | a2 | om2l Teve | T W38T | Sans sy T4 a8 | aski ] 5075 4587 | 4587] 4587 5,495
' - : - : (USS1,000)
OM wark items 2020 2022] 2023] 2024] 2035 | 2026|2027 [ 2028 | 2029 230 2031 | 2032 ] 2033 2034] 2033] 203s] 2037
Personal cog [ 6 6 6 6 [ [ [ [ i [ 6 ¥ [ 6 6 6
Bleciricity cost ag7| 487 487 47| 87| as7| 487 a87| 487 4w7| am7)| a7 487, 487 auy| 487 487
Chemicad cost 8,666 | 8,666 | 8666 | 5,666 | 8,666 | 8,665 5,666 | 8,666 | 6,656 | 58,6661 8666 | 8,666 | 8,666 | 8,666( 8666 8566 [ 8,666
Inspectionfepniving cost| - ' 1.076 1076 i 1076 0% |
Financial wtal 9,159 | 9,159 | 9150 {10234 | 9150 | 9,159 9150 [10234 | 9,159 2159 | 9159 [10334 | 0,159 9,159] 9159 [1023¢ | 9.159
Economic cost 4,587 | d4,5871 4,587 5,025 | 4;587] 4587] 4587 | 5,125 | 4,587 4587 | 4,587] 5,025 | 4,587 3,587 4,587 5,125 ] 4,387

And, it indicates that the EIRR of Stage-1 is quite high as
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Resulted FIRR is lower than the applied discount rate (10 %) in overall works of Phase-1.  But,
it indicates that the FIRR of Stage-1 is quite high as 17.62 %. It may be reflected in the
Subject of the works of Stage-I. The shbject of the Stage-1 mainly includes the rchabilitation
works for existing'facilities as already mentioned above, so it can be expected to keep healthy
financial operation in YCDC for Stagé—l Works,

From the viewpoint of suggestion of such international institutions as the World Bank as
mentioned above, an FIRR is also expected to at least be cleared a hurdle of 5.0 % of FIRR
from a viewpoint of basic human needs even such a project is in developing countries. From
this viewpoint, the resulted FIRR for overall works of Phase-1 is élea_red the said hurdle with
enough rooms as 8.27 %. Namely,' it may be totally said that the Project is sound from the
#icwpoint of basic human needs in case of executing entire works of Phase-1,

6.3 AFFORDABILITY OF PEOPLE TO PAY FOR WATER

Following table and figure show relationships between income and expenditure for water of the
households applying the above mentioned water price as a water tariff revision schedule in case
of households belonging to the minimum income level according to the Consumer Survey:

Table 6.7 Relationship Between Income and Expenditui-e for Water

2061 2002 2003 2004 205 26 007 2008 HHH 2010

A. Houschol mcome®® -
{1} Minimum evel Kyals/HH/month 13,344 15,228 16,751 18426 20,269 22,295 24,575 26,978 29,675 32,643
(1) Maximum kvel KyatsfHH/month 85,464 94,010 103411 113,752 125127} 137,640 51,404 166,544 183,199 201,519
(3} Averge Kvals'HH/month 39,260 43,186 47,505 52,255 51481 63,229 69,552 76,507 84,158 92,574
B, Water consumpeion® m”¥HH/month 29 29 29 Pl 9 2% 2% 29 29 29
: pelonyHH month 6467 6,467 6,467 6,467 6.467 6467 6,467 6,467 6,467 6,467
C. Water venff USgi’ 132 1,32 132 132 847 847 847 847 8.47 12.65
Kyats/m® 6.60 6.60 6.60 6.60 42.35 4235 4235 4235 4235 63.26
. Kyaw10’ gallon 1 30 30 30 193 93 193 193 193 288
Revised rate S1% : 40.18%
D. Expenditure for wat U5g/HH.month 38.80 38.50 38.80 IR 80 249.01 249.01 243,01 249.01 249.01 37197
4) Kyat'HH.month 194 i94 194 194 1,245 1.245 1,245 1,245 1.245 1.8650
Expenditure share rate: (4)(1) 1.40% 1.27% L16% 1.05% 6.14% 5.58% S08% 4.62% 4.20% 5.30%
2011 W12 M3 2014 2135 wid 20717 203 09 2000
A. Household incomz*! ) -
{1) Minimum level Kyals/HH/month 35,907 39,498 43,448 47,192 52,572 57.829 61612 £69.973 16,910 24 657
(2) Maximum kevel Kyats/HH/month 671 243,838 268,222 | 295,044 324,548 | 357,003 392,703 | 431,973 475,17k 522,688
{3) Average Kyat il manth 101,831 112,014 123,216 135,537 149061 4,000 180400 §98.440 1 NB2BA[ 246,153
B. Waer consumption’ nr/HH/manth 29 29 29 29 3 3 29 29 29 29
gallons/HH month 6467 6,467 6,467 6.467 6467 6,467 6,467 6,467 6,467 6467
C. Water testff Usgm' i2.65 12.65 12.65 1245 15.62 15.62 15.62 15.62 15.62 17.92
Kyats'm® 63.26 63.26 63.26 63.26 78,10 78.10 78.10 78.10 78.10 8961
Kyats/10” gallon 288 288 288 288 155 155 355 355 155 407
Revised rate C - : : - 23.45% 14, 1%
D. Expendicure for wat US¢/HH.month 371.91 Ng? kK ng: 459.2% 459.21 459.21 45021 45921 52688
4 KvalsyHH month 1,860 1,360 1,860 1,860 2,196 2,796 2296 2,296 2,196 2634
Expentiture share rate: (4341} 5.18% 471% 4.28% 3189% 4.37% 397% 161% 3.28% 2.98% 3.11%
*) Tncreasing ratios of income leved & assuined al 10 % based on CPI 1aking anoderate ¢ase into account comparing with per capita

GDP increasing ratio. The base income level i based on the Consumer Survey as shown in Appendix M.1.

+2 Pex capita water consumplion 140 { tday.capita
Average family size; T AU
4546  {fgallon

Coenversion rale:
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Figure 6.1 Relatiohship Bet_v&eén Incbfne and Expehditure for Water

" Five (5) % of total income js the upper limit of affordability of people to pay for water
according to the suggestion of international financing institution as the World Bank ahd Asian
' Devcl'opﬂient Bank. - As indicated in the above table and figure, monthly share i"atcs of
expendlture for water against month!y income level exceed the 5 % at 5 times in 2005 (5.95 %),
'2006 (5 40 %), 2007 (5.1 %), 2010 (5. 7 %) and 2011 (5.2 %) in case of ﬂummum income level.
However, the average share rate during the period from 2005 to 2020 is lower than 5 % as
" 442 %. Tt means that said recommended tanff system is w1thm safety side of the affordab:hty
~of peoplc to pay for water. '

ln thls casce, lt is assumed that the people s income ievel wxll be increased by 10 % every year
over the future taklng consumer price mdex and i mcre'lsmg ratio of per caplta GDP.

6.4 REPAYMENT ABILITY OF THE P.ROJECT

In this Project, the price escalation rates are applied as 1.0 % per annum for FC portion ‘and
speéiﬁe'd rate of 0.5 % per annum for LC portion tentatively acc'ording to the similar projects in
dcveloping countries in south~ea'st Asia. An amount of annual equal payinent including
interest and principal is calculated at US$ 43,064 x 103 with an interest rate of 1.30 % per
annum and 30 years of repayment perxod including 10 years of grace penod Followmg table
shows the repayment schcdule of entire works of Phasc 1.
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Table 6.8 Repayment Schedule for the Works of Phase-1

(US3L.000)  (US$1.600)
Qutflow In flow Subsidy lo
. : : : “the Project
Year Conslruction cost Forcign borrow .
i Year b OM cost Toﬁl Foreign  Revenuc in In flow in 1:1:2«: ﬁ;n‘uc‘e(’frl:](:
order p:)Z?::“ Lcrwlci;ln fotcrest  Principal borrow tolal twal Government
Hon - po L . . . of Myannar
-1 2001 0 .o ) 0 0 0 0 [7] 0 [i] [0 0
0 2002 L 1] 0 0 0. 0 4] 0 0 Y 0
P2003 0 1] 1] 0 0 0 0 0 i} g 0
22004 31,875 2,361 ] 0 207 34,444 875 1,312 33,186 -1,257 1,257
302005 33,380 . 2,908 414 1} 207 36,910 33380 11,246 44,626 1760 -
S 42006 121,799 7 13,105 248 0 804 136,556 121,799 . 23818 145,617 9,061
5 2007 94,693 71,943 2432 0 943 106,010 094,693 24,797 119,490 13,480 v
6 2008 168,339 29994 3,663 0 L2140 204,136 168,339 25,777 4,015 -10,020 10,020
TO209 132470 0 22,143 . 5,851 0 T 1,349 161,853 132,470 26,761 159,230 -2,633 1,633
& 2000 171,57 25,656 71,513 0 9,159 213,964 171,576 62,564 234,140 20,176
9 2011 L9804 0 9,15 18,062 62,564 62,564 43602
10 2012 . 9804 0 10,234 20,038 62,564 62,564 42,526
12013 9,804 332600 9,159 52,222 62,564 62,564 10,342
12 2014 9,371 33,692 9,159 52,222 62,564 62,564 10,342
13 2015 8933 - 34,130 9,159 52,222 71,238 71,238 25,016
26 2028 2,693 40,371 10,234 53,298 48,620 88,620 35,322
272029 2,168 - 40895 . 9,159 52,022 48,620 88,620 . 36,398
28 2030 1,637 41,427 9,159 52,222 88,620 88,620 ° 36,398
29 - 2031 1,098 41,966 9,159 52,322 88,620 88,620 - 36,398
30 2032 553 42,511 10,234 53,298 88,620 88,620 35,322
31 2033 9,159 9,159 88,620 BE,620 79462
| Total 15410 154,13¢ :
TNotey )
© (1) Enterest rate of fomgnloan 1.30%
43,064

{2) Equal annual rcpaymem amount ofcapllal rur forcign foan (USS1,0000):

" As 1nd1cated in the above a subsxdy to the Prolect from General ‘Account of YCDC or from the
; central Government of Myanmar (or some domestic financing sources) will be needed at the
' car]y stage of executlon of construction works and at the time to be needed large scale of

construction cost to invest. However, when the water chargf: is co]lected smoothly, YCDC can

'caver such deficit by the water chdrge in any case as mentioned hereunder for accountmg

pr()jectlo_n.
6.5 ACCOUNTING OPERATION

Following table shows a result of projéction of Profit and Loss of WSS Department of YCDC
until the 2010,
pess1m;stlc case as 10 % cons:stmg of (1) outslandmg charge: 2.60 %, (2) free connectlon rate:
3.45 %, (3) non- bllhng rate: 1.80 % and (4) the rate of communal ‘water tapping: 2.59 % in
average.

In this case, it is assumed that total outstanding collections are to be most
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Table 6.9 Projection of Profit and Losses from the Project untit 2010

(US$1,000)

(MNote) | 2004/05 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11

A. Revenue due to water charge collection 2,371 12,305 24,877 25857 26,836 27,820 63,623

B Oustanding collection 1,286 2,600 - 2702 2,804 2907 6,649

Outstanding charge 2.60% 320 647 672 698 723 1,654

Free connection rate 345% 425 858 892 926 960 2,195

Non-billing rate : -1 1.80% 221 448 . 465 483 501 1,145

Communal waler tapping 2.60% 320 647 672 698 723 1,654

C. Governmental and/or YCDC cross subsndy 0 0 0 -0 0 0 0

[D.Sublotal (A B+ C) 3371 11,019 22,277 23,155 24,031 24912 56,575

E. OM cost for YCDC own operation o - 0 0 0 0 0 0

"1 F. OM cost for the Praject 207 207 804 943 2,140 1,349 9,159

G. Replacement cost 657 1,350 3954 5735 9,173 11,818 15,152

H. Depreciation ’ ’ 0 1,016 2088 6,016 - 8871 14,188 18,280

L Subtotal (E+F+G+H) 864 2573 6,846 12,704 20,184 27355 42,591

3. Profit before Tax (D - 1) 1.507 8446 15432 10360 3,847 2443 14,384

K. Income tax : 0 6 -0 0 0 0 . 0

Net Profit (1 - K} 1,507 844G 15432 10,360 3847 -24i3 14,384
(Note) :

- Communal water tapping is used by lowest income levels with share rate of 3.7 % of total households connected with
YCDC Water Supply System:

- However, total domestic users shared at 70 % of total water volume 10 be suppllcd So, it is assumed that the ratc of
communa] waler tapping users is to be 2.60 % of the water volume to be supplied (= 3.7 % * 70 %).

As indicated in the above tab!e there is only once to register a deficit in the fiscal year 2009/10
during the period to the year 2010 from Ehe viewpoint of one-year-budget.

Based on the above projcction of profit and loss of YCDC, a projection of fund flow of YCDC
is made. This table indicates a situation of balance sheet in each year.

Table 6.10 Balance Sheet Sltuation

(U551,000)

2004 2005 2006 2007 2008 2009 2010
A. Source of Fund (B+tE+F) 35,743 45,750 1152,422 [119,111 [211,051 $16€ A0B [229,897
B. Internal fund generation (C+D) L5GT] 9462] 12,519 164761 12,768} 11,745 32,664
C. Depreciation 10161 2,088] 6,116] &3871] 14,1881 18,280
D. Net profit L3O7| Bad46] i54320 10,3607 3,847 2443 14,384

E. Credit of International Financing Institution 10 the Project 3L875] 33,3801121,799 | 94,693 168,339 |132,470§171,576
F. Counterpant contribution by YCDC (Local cumency portiony {2361 2808 13,105] 7,943 20904 22,1931 25,656

G. Application of fund (1K) 35,743 | 45,750 1152422 1119,111 ]211,051 [166,408 {229,897
I Tavestment for the Project 33,236 3‘5%@ 134,903 |102,635{198,333 {154,663 {197.233

L Debt reiirement 4] 414 848F 2432} 3663] 52851 7,573

1) Repayment of principat for Phase-1 o 0 0 g .0 0] 0

2) Interest payment of loan amount for Phase-1 1} 414 848 24323 3.663] 5851 757

K. Working capital 1,5071 9,047] 16675 ] 14094F 9056] 58041 25,091
Available cash 1,5071 10,5541 27,225 45,269} 50,325 56,2191 81,310
(U541,000)

2081} 2012 | 2013 2014 | 2005 | 2016 | 2017 | 2018 | 2019 | 2020 | 202t 2022 | 2023
A, 33,6121 33,4351 35,5090 36458 37406 37,279] 39,3031 40,2527 41,200 41073 43097 44.045} 44,993
B. 33617F 33485 35,509 36,458 37406 37,2790 39,303{ 40252 41,200] 41,073 [ 43,097} 24,045 | 42,994
C.3 23,4371 23,437 23,437 23,437 23,437 23,437| 23,437 23437 23,437 23437( 23,437} 23437} 23437
D} 10,176} 10,0491 12,073 13,021] 13,970 13,842 15,367 ] 16,815 17,763 ] 17,636 19,660} 20609 21,557

E. o 0 o 0 0 0 0 0 0 0 o 0 0
E. 0 0 0 o 0 0 0 ol o 0 0 0 0
G. | 33,612 33485 | 35,500 | 36,458 | 37,406 | 37,279 | 39,303 | 40357 | 41,700 | 41,073 | 43,007 | 44,045 | 44,694
L 0 0 0 al o 0 ol "ol o 0 of "o} o
5| 9804 9804 ] 43,064 | 43,064 | 43,064 | 43,064 | 43,064 | 43,064 | 43,061 | 43,064 | 43,064 | 43.065 | 43,064
1) 0 o| 33260 33,692 34,1301 34,574 ] 35,024 | 354791 35930 36,407 | 36,881 | 37,360 | 37,846
2| 90| o804| 9304 9371 8933] sd00] sos0] 7ses| 7a24| ees6] 6183] see| s2s
K| 23.800) 23681 | -7asd] sans| sesz] sams] aver ] asie| -rses]| ciawm 33]  9s2| 1930

Available cash]104,9921 97437 90,831 85,1741 79,389] 73,628 72 8167 70,952 68061 | 68,993} 69,976 71,906
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As indicated in the above table, a deficit of net profit in 2009/10 may be covered by the
accumulated available cash (disposable cash balance at the end of cach year).  Also, in the year
2013 and 2014, working capitals will be booked in credit side as indicated in the above table,
They are cansed by just starting time of repfiyment in these years. However, these are also
balanced out by the accumulated available cash.  Accordingly, YCDC can keep sound
accounting until the year 2020 and thereafier, ' '

6.6 RECOMMENDED TARIFF SYSTEM
Following table shows exis_til.lg.tariff system in Yangon City:

Table 6.11 Existing Tariff System in Yangon

Domestic | Government | Commercial/[Foreign
Rate syslem | customers offices industries  Jcustomers Remarks
’ | (Kyats) (Kyats) (Kyats) (US$)
Flat rate © 120 |80 10 107,0000405 10 25,000 25 Per month
Specific rate 30 - 20 135 * Per 1,000 galtons

(Note) * USS 2.00 for HH, and US5%4.00 for conmnercial/indusiries.

Existing rate of water meter fitting is 22 % of the tofal customers who connected with existing
YCDC water supply system according to a result of questionnaire survey made by JICA Study
Team in 2001. Based on the above mentioned metered tariff revision schedule and taking the
existing tariff system into account, following new tariff systemn may be recommended. In this
case, it is assumed that the rate of water meter fitting is linearly increased until the year 2020 as
the target year of 100 per cent fitting to be rcalized. The JICA Study Team recommends this
Tariff System and Revision Schedule to YCDC. -

Table 6.12 Recommended New Tariff System

As of 2005
| Domestic | Government | Commercial/|Foreign N
Rate system | customers offices industries |customers Remarks
(Kyats) (Kyats) {Kyats) (US$)
Flat rate 1,262 * * * Per month per customer
Specific rate 193 128 866 Co* Per 1,000 gallons
As of2010 -~ : ‘
Domestic | Government | Commercial/ |Foreign
Rate system | customers offices | industiies |customers Remarks
{Kyats) (Kyats) (Kyats) {US$)
Flat rate 1,886 * * * Per month per customer
Specific rate 288 192 1,294 * Per 1,000 gallons
As of 2015 : '
Domestic | Government | Commercial/|Foreign
Rate system | customers offices industries {customers - Remarks
(Kyats) (Kyats) (K.yats) (US$)
Flat rate 2,328 * * K Per month per customer
Specific rate 355 237 1,598 * Per 1,600 gallons
As of 2020
Domestic | Government | Commercial/|Foreign
Rate system | customers offices .| industries |customers Remarks .
(Kyats) (Kyals) (Kyats) {US$)
Flat rate No flat rate * * * Per month per customer
Specific rate 407 272 - 1,833 * Per 1,000 gallons

{Note) * To be decided by YCDC itself based on domestic situation,
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7. ENVIRONMENTAL IMPACT ASSESSMENT

7.1 DESCRIPTION OF PRIOCRITY PROJECT
7.1.1 Stage 1 (2004-2006)

Ngémdeyeik Reservoir System (Transmissioﬁ & Pump'ing Station (PIS)

The project of concern is the secure wqter source that correspends to the current demand as
de31gnated in the Master Plan,

There is no water treatment plant with sedimentation, flocculation, filtration and disinfection
processes. One transmission pipe has aiready been completed. Replaccmcnt of Aged
Distribution Pipes

The project categorized into 2 componemﬁ by an installation age' CB Hlawga Service Reservoir
will be installed near Terminal Reservoir covering Hlawga area (Zone 4). Smmitaneously, it
was planned that CB North Service Reservoir that is joined with Hlawga Service Reservoir
makes up for dlstnbutlon of Ceatral North area (Zone 5).

7.1.2 STAGE 2 (2007-2010)
" Hlaing Water Tfeéatment Plant and Suppl.ementa'l Facilities

Presently, Gyobyu Water Treatmﬂnt Plant (WTP) is oniy equlpped treatment famhty under
jurisdiction of YCDC, In thc Master Plan study, construction of two water treatment plants was
proposed. The priority project consists in mtroducmg the modernized treatment plant. About 33
km of one transmission pipeline with 1,900 mm diameter will be laid from Hlaing WTP to
Terminal Reservou‘ by.each project phase.

Rehabilitation of chular Well, Well Construction and Service Reservoir | |

2 service rescrvoirs preparing 100,000 m® of design capacity will be constructed in the Centrat
Block (CB), named CB West Service Reservoir and CB Downtown Bast Service Reservoir.

7.2 STATE OF ENVIRONMENT OF PROJECT S!TES
7.2.1 General Presentation

The study team has engaged social environmental impact survey to local staff in charge of
hearing about both potential and expected impacts of social aspect for establishiment of the state
of environment of project sites.

Social survey has consisted into a survey about communities living close to the service reservoir
and transmission pipeline sites and a survey about urban communities in several roads and
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streets concerned by the distribution network improvement projects. The detailed description of
the state of environment of priority project sites can be referred to in Appendix L.

7.2.2 New Transmission And Distribution Pipes & Replacement Of Aged Pipe
Project Site And Service Reservoirs

The priority project of network systems of distribution pipelines covers most townships of
Yangon City either urban, peripheral or satellite community. It is known that the about 60%
population of Yangon doesn’t enjoy piped water. Even though the area where already covered

piped water supply system, those people arc also suffering poor water supply conditions all the
time.

The project site can be divided into 3 areas,
Satellite townships
Living Environment

Proposed service reservoir sites both Central Block Downtown East and East Block South are
located relatively close to residential and commercial quarters. Women

Women in development is very sensitive issue of social environment aspect not only water
supply project but other basic human needs one. After completion of this project, most resident
will be able to get water thorough the pipe fairly.

Proposed plan of priority projects, there is no significant infringe such a cultural properties. If
the religious lot is located on proposed project sites, it will be obliged to make alternations in
consideration of mitigation of impacts,

7.2.3 Hlaing Water Treatment Plant And Supplemental Facilities

The project of Hlaing Water Treatment Plant and supplemental {acilities will be constructed
neérby Gwedanshe village. Proposed Water Treatment Plant will be planned installation along
. the main road from Yangon and intake facilitics are located at riverside. River water was
recommended as raw water source by investigating of both quantity and quality aspects on
Master Plan study, Living Environment

The proposed project site is a typical remote country place and there is nothing but some small
communities. By virtue of project installation, living environment of concerned area may be
slightly”’éh}ariged for empioym_eht conditions because job opportunity related with water
treatment plant will be expected both construction phase and operation phase.

Natural Environment

Impacts are not very troublesome as well as other project such as an agricultural development,
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7.3 IMF’ACT.: OF THE PFIOJL:CT ON ENVIRONMENT

The range of possible impacts of the project on environment is large because of the many
components of projects, variety of issues and various intensitics of impacts.

Potential impa;:ts
Expected impacts

Definition of Main Impacts

Table 7.1 Checklist for Evaluaﬁng Environmental Impact

Grouping - _ ' Ttems
i. Social life & living (1) Resettiement
environment {2) Livelihood

(3) Quality of the living environment

{4) Life style and.social behaviour

(5) Community life and social conflicts

(6) Change of economic activity and employment |

Q) Proteétion of seﬁsitive groups and promotion of women
2. Public health * (8) Public health

(9) Occupational health and sanitation

3. Pollution and nuisances | * '(10)  Water quality

- .( i 1) Air pollution: and offcnsivé odour

(12)  Urban nuisances and risks (traffic, accidents, noise)
(13)  Wastes |

4. Natural patrimony (14) Habitats, fauna and flora species

(15) Coﬁscrvation of river banks and prevention of
sanding ' '

(16} - Conservation of soil

(N Cons.e'n"ation of groundwater

(18) Disaster

5. Cultural patrimony (19) - Landscape, amenities, aesthetic values

{20) Remains aud assels

Main potential impacts are those impacts that would certainly occur if 10 reasure was taken at
the project design level, but that can be avoided through technical measures adopted wnth
execution of the project. Main expected impacts are those impacts that will necessan[y occur
with execution of the project without possibility of mitigation through technical design of the
project. Main impacts are summarised in the Table 72 below, according to projects.
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Table 7.2 Relevance of Main Impacts According to Project

ftems Stage 1 Stage 2

Main Potential Impacts

Worsening of the living environment X X

Main Expected Imipacts

Improvement of sanitation and health X X
Exposure to pollution and nuisance X X
Loss of environmental asset X X
Improvement of tap water quality X X
Livelihood : X X+

Table ?..3 Statements of Social impacts In Project Sites

mmmmmmmmmmmmmm Stage | Stage 2
Indicators of sensitivity '
Size of population directly exposed to impacts Y3 |
Cultural roots with the place of living : 0 1
_ Scoring A .2 _ 2
| Main expected negative impacts
Exposﬁre to pollution and nuisance R 2 2
Loss of environment asset 1 1
Loss of livelihood ' o 1 {
Scoring B . 4 4
Totat scoring AXB| . 8 8
Comprehensive Qualification Rate Negligible Negligible

Ranking order in most optimistic alternative: 0 negligible; I moderate; 2 important; 3 very important;

Impacts on the Natural Environment

The sﬁndy has shown that there are almost nothing potential impacts and expected impacts both
stages. On the whole, components of all projects have few impacts on the natural environment.

Impacts on the Social Environment

Reconsideration Qf social environmental aspect for the priority project will be necessary based
on examination of field survey result. o
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<

The global impact of the project on environment is basically positive for the welfare and quality
of life of people in Yangon City. The negative impacts of the project are raised for the local
communities living in the project sites,

Since the environmental benefit of the project for public health of Yangon population is not
questionable, few measures to solve the problems identified have been proposed.

7.3.1 Main Potential impacts
Wo.rsening of the Living Environment

The installation of the distribution network in the priority zoncs has both positive and negative
impacts on the living envaronment Positive 1mpact% are the 1mprovement of sanitation
conditions. '

Counterme_asures of sewerage collection / treatment would induce a definitively positive impact
on the living environment.

Clean and sanitary environment of living.

' 7.3.2 Main Expected Impacts

All priority projects that will be taken in Phase-1 will contribute to improve the sanitary
conditions of populatcd areas of Yangon City. Population living around the targeted areas is
already seriously suffered with terrible water supply conditions. Th_e implementation /
rehabilitation of Water supply facilities have to sweep away water shortage issue.

- Incase of aged pipe rehabilitation site, residents are living in the site Jostlmg each other. Loss of
Environmental Asset

Especially, proposed sites of Central Block West rescrvoir, Hlawga reservoir and Terminal
reservoir arc located on the outskirts of Yangon with an abundance of forest resources. _
Improvement of Tap Water Quality

Improvement of water quality will be a synergic effect of better management of water treatment
plant and instaliation of pipeline network.

The impact of the project on the livelihood and income of inhabitants results from the loss of
farm land housing and grazing fields at the construction sites (service reservoir treatment plant
and pipelines, etc.). Loss of livelihood, namely a market gardening, is insignificant impact in the
case of construction for large facility building, such as ‘water treatment plant and service
[eservoir. '

7.4 ENVIRONMENT MANAGEMENT PLAN

7.4.1 Proposed Management Activities For Phase-1 Projects

Plan of Environmental Measures During Construction
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The construction of service reservoirs, water treatment plant and pipe laying are certainly part of
water supply project. The’ pipelines and reservoir construction sites must be cleaned from all
construction materials when the works have been done. Employment of local people for
construction works is strongly recommended.

Prevention of Inadequate Project Site

Preventing the formation of inadequate project site is possible at the stage of planning of the
project. '

Table 7.4 Plan of Measures for Phase-1

Social life and | Public Pollution, | Matural Landscape,

living health nuisances | environment | amenities

environment

Prevention measures

(1) Plan of measures during construction X X X
2) Prevention of inadequate project site X X _ X
(3) Environmental monitoring X X

Mitigation and remediation measures

(4) Setiling a greencry buffer zone - X X X X

(5) Plan of social reinsertion

(6} Community participation T X

Sustainability measures

(7} Sanitacy use of dried sludge X

(8) Coilection of domestic wastewater X

 Environmental Monitoring

A moniloring'plan of groundwater quality should be set up, with sampling in water wells around
the site.

Plan of Social Reinsertion
Community Participation
7.4.2 Conditions of implementation of Measures

The institutional capacity to manage environment is a key issue for implementation of measures
and environment management plan within the scope of the project. Public participation needs to
be promoted and supported for the environmental plan of the project.

102







	PART 2: PRE-FEASIBILITY STUDY
	1.  INTRODUCTION
	1.1  Fundamentals
	1.1.1  Target Year
	1.1.2  Water Demand
	1.1.3  Planned Water Supply Amount


	2.  DESCRIPTION OF FACILITIES
	2.1  Intake Facilities
	2.1.1  Reservoir Intake Facilities
	2.1.2  River Intake Facilities
	2.1.3  Groundwater Intake Facilities

	2.2  Raw Water Transmission Facilities
	2.2.1  Gyobyu Pumping Station
	2.2.2  Phugyi Pumping Station
	2.2.3  Ngamoeyeik Pumping Station
	2.2.4  Ngamoeyeik Transmission Pipeline

	2.3  Water Treatment Plant
	2.4  Clear Water Transmission Facilities
	2.4.1  Hlaing WTP to Terminal Reservoir
	2.4.2  Terminal Reservoir System
	2.4.3  Service Reservoirs
	2.4.4  Other Connection Pipeline

	2.5  Service Reservoirs
	2.6  Distribution Facilities
	2.6.1  Rehabilitation of Aged Pipeline
	2.6.2  Primary Mains
	2.6.3  Secondary Distribution Mains


	3.  UNACCOUNTED FOR WATER(UFW)
	3.1  Context, UFW
	3.2  Present Situation In Yangon
	3.3  Strategy Up To 2020
	3.4  Action Plan for Early Stage
	3.4.1  Operational
	3.4.2  Metering and Billing
	3.4.3  New Works
	3.4.4  Working Areas


	4.  INSTITUTIOAL AND ORGANIZATIONAL DEVELOPMENT PLAN
	5.  COST ESTIMATE AND IMPLEMENTATION PLAN
	5.1  Implementation Plan
	5.1.1  Implementation Plan
	5.1.2  Implementation Schedule

	5.2  Cost Estimate
	5.2.1  Cost Estimate Condition
	5.2.2  Project Cost
	5.2.3  Operation and Maintenance Cost


	6.  ECONOMIC AND FINANCIAL EVALUATION OF PHASE-1 WORKS
	6.1  Economic Evaluation
	6.2  Financial Evaluation
	6.3  Affordability of People to Pay for Water
	6.4  Repayment Ability of the Project
	6.5  Accounting Operation
	6.6  Recommended Tariff System

	7.  ENVIRONMENTAL IMPACT ASSESSMENT
	7.1  Description of Priority Project
	7.1.1  Stage 1
	7.1.2  Stage 2

	7.2  State of Environment of Project Sites
	7.2.1  General Presentation
	7.2.2  New Pipes and Replacement of Aged Pipes
	7.2.3  Hlaing Water Treatment Plan and Supplemental Faciliti

	7.3  Impact of The Project on Environment
	7.3.1  Main Potential Impacts
	7.3.2  Main Expected Impacts

	7.4  Environment Management Plan
	7.4.1  Proposed Management Activities for Phase-1 Projects
	7.4.2  Conditions of Implementation of Measures



	Cover




