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4. PLANNING FUNDAMENTALS AND STRATEGY

4.1 SECTOR POLICY

* Due to resource constraints and other_reasohs, it is not possible to focus concurrently on alt of the
problems that Yangon is facing on its watef supply system in the current pr oject. This leads to the
selection of priorities for fucther plannmg The overall sector priorities of the Master Plan are

~ given in Tablé 4.1,

Table 4.1 Sector Priorities

Component - - 2 - . Priority
Township | 33 Township with different service ratio
Supply sub-system ' .| Pipe system
Method of supply L . . Individual connections with meter
Water Source and Treatment : Develop surface water source and reduce

exiting tube well numbers. Supply pnorlty is
surface water in central block.

Two new Water Treatment 'pl_ants_ will be
constructed to assure the water quality.
Existing Faciliies Rehabilitate aged pipes and facilities

' C Unneéeésary facilities under the new supply

concept (zoning system) are gbandoned.
Industrial Zones - R | Start to supply YCDC water

Workmg along the above priorltles the Master Plan has e@tabhshed §ix main goals for achieve-
ment by its target year of 2020 as llsted below:

Customer access ta \vater from the current 37% service ratio will be mcreased to 70%.
" Current Leakage ratio (SO %) will be reduced to 25 % as a goal.

'Townships served with supply mcreased from current 26 to all 33) townshlps

Two new WTP (Water Treatmcnt Plant) construction (One for river water and the other for

reservoir wafer). '

VYV ¥V V¥V

v

_ Service condmon in terms of supply pressure and duratlon will bf: xmproved by zonmg
system ' '

»  Staff capabihty for piannmg, momtormg and lmplementation will have enhanced

4.2 WATER CONSUMPTION
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4.2.1 Water Tariff
The current water tariff has 3 categories, namely, Domestic, Departinent, Commercial&Industry,
as shown in Table 4.2, The bills are issued to un-metered domestic and commercial & industry
customers each quarter. Water raeter is vead every month and the bills are issued every month. The
un-metered department customers are issued bilfs once a year. It is YCDC policy to collect water
charges from all types of customers except from these who enjoy free water (monastery etc). The
total number of connections is 112, 315 of which only 23 % (25 652 connections) are melered
(Table 4 ).

Table 4.2 Water Tariff Rate

| Domestic, | Dept. | Com.&Ind.| Others
Metered  {(Kyats/1000 gallon) | 30 20 - 135 - -
(Kyats/n’) 6.60 4.40 29.70 -
Un-Metered |(Kyats/bill/month) 120 ~ - 202
Table 4.3 Number of Metered and Un-metered Connections
Domestic Dept. Com.&Ind, Total
Metered 22,612 101 2,939 25,652
Unmetered 82,020 1,171 3472 86,663
Total 104,632 1,272 6,411 112,315

In the year of 2000, the a total revenue of 308 million Kyats has been colle_cted (84 million Kyats
from metered customers and 224 million Kyats from un-metered customers).

4.2.2 Domestic Water Consumption
() Metered : _ _
According to YCDC data, the total metered domestic consumption is 5,648,000 m3/ycar mn
2000. The highest is 271 Iped (Vcapita/day) in Yankin and the lowest is 75 [pcd. in Ahlone,
The average Ipcd for relatively better condition’s tOWnShipS. in term of pressure and supply
duration (H']aing, Insein, Mayangone, Mingaiado'n, Tamwe, Yankin see Figure 4.5 or Table
4.10) is about 180 Ipcd.

(b) Un-metered . _

The un-metered water consumption is estimated as 25,340,000 m%year in 2000, using the
number of bills issued, estimated per capita consumptlon and average household size (7 per-
son/household).

4.2.3 Departmeht Water Consumption

Meterd to un-metred ratio is about 1:12 (very low metered rate). Siﬁce the water tériff (un-meterd
department is 4.4 kyats/m’ and un-metered bill amount in 2000 is 72,302,579 Kyats, un-metered
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customer’s consumption is 16,432,000 m3/year (2000). The total consumption for department is
about 16,965,000 m*/year in total.

4.2.4 Commercial & Industry Water Consumpﬁon
The estimated water consumption is as follows,

Metered : 1,486,000 m3/day {2000)
~ Un-metered : 1,115,000 m*/ycar (2000)

Total : 2,601,000 m/year (2000)

The total water consumption data indicate that the domestic water use is the highest (61 % of

total) followed by Department use (34 %). Current usage by Commercial & Industry category is

‘only 5 %.

4.3 FUTURE DEMAND ESTIMATION

Per Capita Consumption for the target year (2020) is set to 200 Ipcd. For the domestic,'per éapita
consumption applied for different years is ; 200 tpcd at 2020, 140 Ipcd :2000:current , 150
lpcd:'2005, 170 Ipcd :2010, 190 Iped :2015. For the Department, the current ratio (except large
users) to domestic (7 %) and the large users (as per present actual use) is used. For the Com-

- mercial & Industry, it is planned to use the current ratio to domestic (8%) and the conversion

factor (2.12). Thus the 17 % of ratio to domestic is applied for future demand estimation. For the
Industrial Zone (7 existing and 2 planncd), the water demand is estimated using built up ratio
(uéing plot number in the Industry Zones) and consumer surveys result (average water use for a
industry: 598 m*/month/company).

Table 4.4 shows estimated total dermand.

Table 4.4 Estimated_Demand

Year 2000 2005 2010 2015 2020
Total Population (Persons)l 3,887,000 4,403,000 4,955000] 5,541,000 6,159,000
Service Ratio S (% 37%, 50% 60% 65% 0%
Served Population : {Persons) 1443441 2,201,500 2,973,000 3,601,650] 4311300
Daily Average Domestic | {Percapita : . (lpcd) 140 150 170 190 200
Comsumption | . - [Toul Consumption (' fdayy 202,703]  330,225] 505410 684314) 862260
Department | Total Consunption {m'/day) 46,480 63,838 76,101 88,624 101,080
Commercial & Industry Consumption (m'/day) 123 56,138 85,920 116,333 146,584
Industrial Zones  Consunption (m’/day) 0 44,930 65,581 81,467 85,532
: Total Consurrption (m’fduy) 7,123 101,068 151,501 197,860 232,116
Total . {nC/day) 256,306 495,131 733,012 970,738  1,195456
Leakage Ratio Ratio . : (%) 50| 45 40 15 25
. Amount (m’lday) 256,306 405,107 488,675 522,705 398,485
Design Daily Average Demard (n’/day) sizei2] 900,238 1,221,687 1493443 1593941
Design Daily Average Demand per capita (Ipcd) 355{ - 409 411 415 370
Design Daily Maximum Demand ] (m’/day) 615,134] 1,080,286] 1,466,024 1,792,131] 1,912,729
Design Daily Maxinwm Demand per capita - {lped) 429 491 493 498 444
Peak Factor 1.2 1.2 - 1.2 - 1.2 1.2
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As can be scen in the table, the following Planning Policies are set as the goals for this Master

Plan. _

» 70 % of Service ratio is recommended at the target year, which is about twice as much as
existing one (37 %). _

% Current Leqkage ratio is cons1dered as 50 % which will be reduced to half (25 %) at the
target year.

»  Astheresult, the total Demand in the target year (2020) becomes 1,912,700 m*/day, which is
about 3 times than the current demand (2000: 615,134 m*/day).

N

4.4 CURRENT WATER SOURCES
The éxisting water sources produce 439,440 m’/day as of 2000.

Surface water (Reservoirs) : 395,550 m*/day
Groundwater : 43,890 m*/day

This actual production rate is only 71 % of the estimated demand in 2000 (615,134 m/day). To
meet the demand of 2020 (target year), an additional water supply of 1,473,300 m'/day is re-
quired. : _

4.5 WATER SOURCE POTENTIAL

4.5.1 Surface Water _

Water balance study was conducted at 5 reservoirs, namely Gyobyu Reservoir, Phtlgyi Reservoir,
* Hlawga Reservoir, Nagamoyeik Reservoir and Lagunbyin Reservoir. The results of analysis for
the water balance study shows that the existing reservoirs could be developed as future water
sources from 893,300 m¥%d in maximum to 868,300 m¥d in minimum on condition of main-
taining the low water level of each reservoir during the drought year.

Based on the results, the folilowing reservoir potential is used for this study.

Gyobyu Reservoir : 118,200 m*/day
Phugyi Reservoir : 245,400 m’/day
Hlawga Reservoir : 75,000 m*/day
Ngamoyeik Reservoir = : 409,100_m3/day
Lagunbyin Reservoir : 45,460 m’/day

The surface water potential is schematically shown in Figure 4.1.

In addition, the other surface water sources which could possibly provide water to the City are
Hlaing River and Bago River. The results of the investigations on these rivers reveal that:

26



!

I

1,829,100 m3/d__|

Taﬁlll\la Reservalr

/
‘: i
®@Tharrawaddy ; Ngamoey
A e . . e
! y - AN
l‘ i .f"{ )
Lagunpyin Reservolr .
: . :
RN Loy
Lo o
/ Mazin Reservo:r
B \‘\ e A, " I
2 45,060 muid Tl
© . . LA
%\ s\\ ""5;’ ? “J‘ Bago
g : Zalathtaw Resgrvoir
'z - : \
= \Zig}' n Y .
i"/.z,( ™~ Alaingni Reseryoir (
i \QQ‘ iGwadanshe AR ., \\ . T
R AN by R N {Shwepyi (3) Reservoir
e 2 S / 44 s { &
L "[98%;500 m¥/d | e L )
\\.}"g } yweku ) [ e T:_.--(‘ \:\. \\ i J
S 5, - : O & . Wb :
" > | O ) ~ y N iy
> & L 4 A A )
A o H ' . H A
LA £ % PRI B
Y\ L } R A
‘IJ' T } ’ ‘ . .\. %n \ OQ.Sg
i ' 2o/ P
I (- § . 1 G / <
AN KuiekowaRlve s [ A ;\’ ‘
( o RN
! -~\<,¢' o
3 WA 7
[ : o N
b A - )
I “ i ] /
! A ) L o
:_,/ PR "\-..\_ﬂ \'1 OMin'gaIadon
; T f _ i~ oKhayan
L ™ 4 @Kaba Aye
Totai of Surface Water \x,' o~ {ranss
~, g (‘)
i hfa"w

e ]

Groundwater Policy
- Develop Right Bank Of the Hlaing River

)

- Reduce N'umberlof Tube Well
' in Left Bank of Hlaing River

lyer 1 Hsinnimalak . 4 ,\
: }
'h/

Yangon River
MGD

Unit of potential :

A

THE STUDY ON IMPROVEMENT OF WATER SUPPLY SYSTEM
iIN YANGON GITY IN THE UNION OF MYANMAR

FIG 4.1

Surface Water Potential

27



The Study on Improvement of Water Supply System ) - o
in Yangon City in the Unlon of Myatunar : Part I M/E_Swinmary

<

It is difficult to intake water from Bago river. - _
» At Gwedanshe (Hlain river), 11.4 m¥s (981,500 m%/day) is considered as feasible intake
amount. R '

A4

> Two Waier Treatment Plants will be planned; one for river water (lIlamg uvcr) and the
other for reservoir wafer,

4.5.2 Groundwater
* The policy for groundwater development will be:
¥ Groundwater development will be planned in the right bank of thng River, namely,
© Dala, part of Kyeemyinndaing, Seikkyi Kanaungfo, and Hlaingthaya townsh:ps o thc_ .
other hands, existing tube well namber is planned to be decroased. . :
> Atthe target year, about 157,800 m /day of water have to be supplled by Tube wells,
wh:ch is 'tbouf 8 % of total dermand (1,912,729 m%iay)

4.6 ZONING SYSTEM

The concept of zomng system has been introduced in an attempt to lmprovc water supply system .
in terms of providing adequate piessure and quantity.

4.6.1 Zoning Fundamentals
(1) Separation of distribufion system from transmission svstem _
The followmgs are 'ldvqntages of the system where distribution system is separated from
transmission system.

» EBasy monitoring of flow rate and pressure in the transmission 'system and the distri-
bution system. ' '

» FEasy and fair allocation of water o each water zone.

> Smalter size and costs of the water supply facility.

Due to these advantages, it is proposed that the distribution system is separated from the
transmission system. To achieve the separation, all off-takes should be disconnected from

the transtussion mains in future.

(2) Advantages of zoning system
There are scveral advantages of a zoning system listed bclow

> BEasy monitoring and control of flow rates and pressure in the zones
» Easy monitoring and control of leakages

» TBasy operation and maintenance by zone

The conceptual layout of separation of distribution from transmission system and zoning
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system is shown in Figure 4.2,

Figure 4.2 Proposed Water Supply System (Zoning System: A Transmission
' System and Several Distribution Zones) .

4.6.2 Design Criteria
Design tlows and formulas and conditions used in plannmg and desngnmg the transmission and
distribution systems are set up as below. o

Design Flows and Formulas
(1) Daily average water demand (m’/day) Qave
Daily average water demand is calculated by dividing annual total water demand by 365
days. :
Qave = Annual total water demand / 365 days

(2) Daity maximum water deménd (1’/day): Qmax

This demand generally occurs during. the hot secason, when people consume maximun
amount of water. _

= Design capacity for water sources, intake, raw water main, freatment plant, transmission
§y§g&e_n_j (mains and pumps)

For Yangon City _ _
Peak factor = 1.2 of the daily average water demand (Qmax = 1.2 x Qave) _
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(3) Hourly maximum water demand (mjfday):_ Qhbr
= Design capacity for distribution system (mains and pumps)

For Yangon City
Houtly Factor =
{Qhr = L4 x Qmax)

(4) Daily demand profile

.= Design capacity for service reservoirs

For Yangon City
Storage votume = 8-hours demand of hourly average of the daily maximum demand

(5) Pressure requirement

1.4 of the average hourl& demand in the daily maximum water demand

- A minimum distribution pressure in the mains is 15 m head (1,5 kg/cm?), which ensures that

water is supplied to the second or third floor.

(6) Pipe friction formula

Hazen-Williams formula is used to analyze the emstmg water supply system and to desngn
the proposed new pipelines with Hazen-Williams C-factor of 120 for new pipes.

_ (7y Network analysis software

Info Works WS Ver.3.5, Water Research Center is used to analyze the present network

system and to design future network systems.

- 4,6.3 Planning Conditions

(1) Water Demand _ :

Table 4.5 shows summary of planned yearly water demand from 2000 to the target year of

2020.

Table 4.5 Summary of Water Demand
2000 2005 2010 2015 2020

Population 3,887,000 | 4,403,000 | 4,955,000 | 5,541,000 | 6,159,000
Service Population 1,443,441 12,201,500 | 2,973,000 | 3,601,650 | 4,311,300 |
Service ratio (%) 37 30 _ 60 65 70
Net consumption (m*day) 256,306 495,131 733,012 | 970,730 | 1,195,456 N
Leakage ratio (%) 50 45 40 35 25
Average water demand (mJ/day) 512,612 900,238 | 1,221,687 | 1,493,443 | 1,593,941
Maximum water demand (m’/day) 615,134 | 1,080,286 | 1,466,024 | 1,792,131 | 1.912,729
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{2) Water Source

The existing and proposed water sources for YCDC water supply system are given in Table

4.6.

Table 4.6 Water Sources Summafy

Name of source Existing or new Source amount
' (mjlday)
A, Resetvoir
a) Hlawga reservoir Existing source 75,000
b) Gyobyu reservoir Existing source 118,200
¢) Pyujyi reservoir Existing source 245,400
d) Ngamoiyeik reservoir New source 409,600
Sub-total 847,600
B. Groundwater Existing and new 158,500
C. Hlaing river New source 981,500
Total 1,987,600

. (3) Water Treatment Plant

All the water of the reservoir system are conveyed from the source to the Hlawga rescrvoir
area and treated in bulk with direct filtration process (Hiawga WTP). On the other hand,
Hlaing river water is drawn at Gwandansha and treated with coagulation and filtration
process at the site (Hlaing WTP). Then the treated water is conveyed to the city area for
distribution. Groundwater, especially right bank of Hlaing river, is withdrawn and treated
with disinfection and injected into distribution system. However, groundwater in Hlaing-
ihaya township has high concentration of manganese and iron, which will be treated with
appropriate treatment process and injected into distribution system.

4.7 PROPOSED TRANSMISSION AND DISTRIBUTION SYSTEM

Groundwater is small potion of total amount of the source and will be injected on the site where
the water is withdrawn. On the other hand, reservoir and river sources are located in remote area
of the city and need to convey to the city area for distribution. Therefore reservoir and river

sources are mainly considered when transmission and distribution system is planaed.

4.7.1 Transmission _Syste'm Alternatives

(1) Alternative A: Combined System (CS)

The river system and the reservoir system are combined at the Terminal Reservoir and both

source waters are mixed. Then mixed water is transmitted to service reservoirs and dis-
. tributed at each service reservoir fo customers. In this transmission system, two major

pipciines will be laid along the central ridge of the city and in the eastern city.

(2) Alternative B: Separate System (SS)
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The river system and reservoir syétem are separated and each system’s water is separately
transmitted to service reservoirs of the zones covered by each system, Then water is dis-
tributed from each service reservoir, In this transmission systern, two major pipetines will
be laid in the western low land and in the eastern city. The river system and the Feservoir
system cover the western city and the eastern city, rcspectively. ' '

Upon comparison and weighing of merits and demerits of both system, it is proposed to adopt the
combined system for the future water supply system of the Yangon city, because of the advantages
| in flexible source management, higher rc;llablluy, less compllcqted operation and maintenance,
and large water supply' areas in the transitional stage to the new system.

4.8 CREATION OF A ZONING SYSTEM

4.8.1 Preconditions . _ .
A zoning system is introduced to the existing system based on following conditions.
1) Natural system ' ' '
2) Administrative boundaries
3) Autificial structures
4) Avaiiabiiity of land

4.8.2 Distribution Zoning Concepts
(1) Service reservmr '
One service reservoit should cover one zone except the area covering existing service
reservoirs and the location of service reservoir should be center of the zone as much as
possible. ' R

{2) Termmal Reservmr .
Terminal Reservoir, where the treated water from both lhe river and FESErvoir system are
mixed, will be located near the Hlawga No.1 Pumping Station. The elevation of the pro-
posed site should be less than 45 feet to draw the Hlawga reservoir water with gravity.

{3 Ii,ast Block

The elevation of this block ranges from about 3 m to 9 m. There is no hlgh iand where water
can be supply with gravity flow. In this block, water must be supplied with pump. Con-
sidering township boundaries and the area and extent of the block, it is appfopriaté that
three zones are established. To convey water to each zone from the Terminal Reservoir, a
transmission main will be laid along the center of the Block. '

(4) Central Block
The elevation of this block ranges from about 3 m to 37 m. To supply water with gravlty in
the most area in this block, service reservoirs should be located in the central ridge of the
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city and a transmission main also should be located along this ridge.

" When zoning is designed in this block, the existing service reservoirs, Kokine, Central and
Shwedagon cover azone of the downtown area and existing transmission mains are used to
(ill these reservoirs, About 450,000 ny’ can be supplied from the emstmg reservoirs. A zone
will be made for covering this demand in the downtown area. For the rest of the arca, four
(4) zones will be appropriate considering the topography and township boundaries. '

* (5) West Block
The elevation of this block ranges from about 3 m to 9 m. Most of the West Block is sup-
plied with the groundwater withdrawn in each area, Only in Hlaingthaya, the groundwater
supply will be supplemented by surface water from the Central Block. A transmission main
from the Central Block is required for this township.

Based on the conditions and concepts stated above, the total Yangon Ctty is divided info 11 zones

. {See thurc 4 3) Proposed facilities based on the zonmg system is shown in thuw 4.4 and their
elevation map is shown in Figure 4.5.
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5. FACILITY PLANNING

5.1 WATER TREATMENT PLANT

Name of WTP Treatment Method Capacity
Hlaing WTP Coagulated Sedimentation and 940,000 m’/day
eI Rapid Sand Filtration B - _
Hlawga WTP Biological Contact Aeration 820,000 m’/day
Process

Terminal Reservoir will be constructed within the site of proposed Hlawga WTP.

5.2 TRANSMISSION PIPELINES

Ngamoeyeik transmission pipeline was planned to convey Ngamoeyeik reservoir water to Hlawga

reservoir. The following clear water transmission pipelines were pianned as well.

Name of Transmission Pipeline .
Ngamoeyeik Res. to Hlawga Res. Terntinal R. to CB West S.R.
Terminal R. to Kokine S.R. CB West S.R. to CB DT East S.R.
Terminal R. to CB Hiawga S.R. EB North S.R. to EB Central SR,
CB Hlawga S.R. to CB North S.R. - | CB DT East S.R. to EB South S.R.

CB Hiawga S.R. to EB North 8.R. | Terminal R. o WB Noith S.R.

-

5.3 PUMPING STATIONS

Pump replacement due to deterioration, abolishment and additional new pump installation for the

existing pumping stations were planned. New transmission pumping station was also planned.

Name of P/S Contents
Gyobyu P/S Three pumps will be replaced
Phugyi P/§ Addiftional one pump will be instalied

Hlawga No LP/S | This P/S will be abolished when Terminal
i Reservoir P/S is completed.

Hlawga No.2 P/S | Ditto

| Yegu P/S Ditto
Ngamoeyeik P/S | New P/S

Terminal Reservoir P/S will be constructed within the site of proposed Hlawga WTP to pump

clear walter to the existing and proposed service reservoirs.

Pumped to
Terminal R. to Kokine S. R.
Terminal R. to CB Hlawga S. R.
Terminal R. to CB West S. R.
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Upon complétion of “Terminal R. to Kokine S. R’P/S, clear water will be directly pumped to the
existing Kokine service reservoir and therefore, the existing Hlaing No.1, No.2 and Yegu P/S, which

arc currently boosting water to the said service reservoir, will be abandoned actordingly.
5.4 SERVICE RESERVOIRS AND DISTRIBUTION PUMPING STATIONS

The following new service reservoits were planned. Due to the topographic condition of the sites,

water will be served by gravity or by pump.

Servnce Reservo:rs
_C§_I;Il_§'_wga S.R, (Gravity) | EB Central S.R. (Pump)
"CB North S.R. (Gravity) | EB South S.R. (Pump)
CB West S.R. (Gravity) WB South S.R, (Pump)
CB DT East S.R, (Pump) | WB Ceatrai S.R. (Pump)

EB North S.R, (Pump) 'WB North S.R. (Pump)

Although the e:ustmg Central service rescrvoir has not been operated because of heavy leakage, it
shall be rebuilt after abolishment of the existing reservoir to fully utilize its favorable hydraullc

- condition.
5.5 PRIMARY MAINS AND SECONDARY DISTRIBUTION PIPES

PVC pipe was ﬁdapted to the diameter less than 200 mm and DCTP was employed for the diameter
larger than 250 mm. Planned as follows.

Facility - Diameter (mm) Total Length (km)

Primary Mains 300-1500 | . 81,7
Secondary Distribution Pipes 75 - 400 2817

5.6 GROUNDWATER DEVELOPMENT
5.6.1 Left Bank of Hlaing River

There are 204 units of YCDC tube wells in left bank of Hlamg River and they can be classified into

two categories;

1) Regular Wells (104 units) which were connected to the existing surface water supply
_ pipeline network and will be utilized through lhe future

2) Independent Wells (100 units) having own pipeline network, not belongmo to the surface

water supply pipeline network
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Until the target year of 2020, some tube wells were anticipated to abandon due to their capacity

deterioration and groundwater quality, - Remaining well number was estimated as follows;

» Régular Wells : 75 units (29 wells are abandoned)
¥» Independent Wells : 10 units {90 wells are abandoned)

As to these remaining wells, well cap and concrete base will be installed and pumped
- groundwater will directly injeéted into the surface water supply pipeline network. Further,
daily pump operation time will be increased from eight hours to 16 hours to multiply the

production volume. 20 submersible pumps will also be purchased as spare unit.
5.6.2 Right Bank of Hiaing River

Since the introduction-of surfacc water to the right bank of Hlaing River will take longer time period,
available source must be fully optimized until then. New tube well construction was planned for the

townships in right bank area as follows;

Dala T/8 SK+KYT/S | Hiaingthaya /S Total
3i o 78 120

However, well construction in Hlaingthaya T/S shall be conducted in advance because of rapid

population and water demand growth projection.
5.7 REHABILITATION OF AGED PIPELINES
Most of the existing'water supply pipel.ines within the City Area, eépecially in downtown area, are

estimated as “heavily deteriorated”. These pipelines are regarded as major cause of water leakage

and therefore, these pipelines shall be replaced immediately from view point of rational water use.
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6. UNACCOUNTED FOR WATER CONTROL PLAN

6.1 BACKGROUND

Unaccounted for water (UFW) is defined as the differe_ﬁca between the ‘Net production’ and

‘Consuﬁiption’ and is nsually expressed as a percentage of net production, UFW control plan is

one element of the overall Master Plan for improvement of water supply in Yangon and

therefore its planning horizon also extends to the target year 2020. This is a long periad for

consideration of UFW control as a sépé‘rate_act'ivi'ty. Practice of UFW control applies only to

" piped water supplics distributed through a network and not to grourid water only and point
sources. - '

The calculation of UFW reqmres the collection and analySls of a great dea] of data. Accurate
estimate of UFW cannot be expcc.tcd without detailed, reliable, and accurate data on various
Lomponents of a water supply system. The collection and analys:s of data and resulting UFW
control action is a continuing, repeatmg sequence, It this sequence is stopped then the losses
w1ll $00N rise and the 51tuat10n dctenorates again. : :

UFW can be divided into two components, the ‘Phycical Losses’ and the ‘No'n-Phy.sical Losses’.
Physical losses include the most apparent reasons Such as netwqu_leakagé, customer pipe
leakage, transmission main and service reservoir Ieakagc. Non—physic'al losses are not losses in
real sense but seem to be losses from the perspective of a water system manager. Nou- physical
losses include meter crror, un-assessed consumptlon by customers, illegal connections,

unaccounted for lcgtt[matc uses such as free supplies and mqtttutmnal supplies, and operational
uses.

Flow measurement around the network is the single most important factor that can furnish -
essential information on various element% of water use. Flow measurement requires installation
and maintenance of flow me'xsunng equipment, UFW control is a complicated process affected
by and inter-related with many coraponents of a water supply system.

Extents of actions to cbntrol UFW should always be cost effective. The target should not be an
arbitrary level but the “economic level of losses™ determlned on a cost benefit basis. ’Ihe fevel
may vary and should be reviewed periodically.

A framework plan prepared as a first stcp to introduce UFW control in Yangon is outlined as
fo[!ows

» Present context (Baéeline)

» Justification for UFW control plan

¥ Qutline and general approach

> Proposed sequencing
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» Specific activitics checklist and timeline
» Identification of priority projects and preliminary cost estimates

6.2 BASELINE SITUATION

Yangon City Development _Committéc (YCDC), the sole government inStitut_ion with
' responsibility of providing water to the City population lacks basic data. It does not have
reliable data on water production and consumption. Non-of its soucces of water are metered and
a neglnglble amount of the water supplied to the public is metered. Water is supplied to mdny
_mllltary instatlations pumped directly from principal transmission mains.

The water supply system in Yangon is old. There is no systematic effort to identify and repair
_Ieaks' Valves ate not operated or repaired and many valves are known to be inoperable or
leaking. House connections are often made by private contractors, without authornzauon or
supervision, '

6.2.1 Baseline Summary. -
Network condition

Y

Ageing with over 50% of the network more than 50 years old

Cast lron-approx. 80% of the network is cast iron

Joints- most joints are leak prone lead caulked joints

Lack sécondary matns and sections valves etc.

Long term lack of capi'tal investment

Lack of O & M resources

Lot of leakage on service pipes

Service level _
Only 37% population served
Most areas have very low pressure

vV VYV S VY VY Vv Vv VvYyYy

Large areas have intermittent supplies
Vaive operation limit supply to some areas

A 4

Demand exceeds supply both for total population and population served
upply department operahons
No UFW coatrol plan & activity

Water

v VvV @

Repair teams under—eqmpped
Passive leakage control

A\

Lack of regulation and or enforcement for consumers

v v

Unclear metering plan
Flow measurement

¥ No production or su'pply zone metering
Consumers

¥ Low level of metering
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» Probiems with meter failures from sediment ctc.

» Unaccounted for consumption from large connections

»  Many non-domestic consumers not metered |
Network data

¥ Maps incomplete, inaccurate and out of date

6.2.2 UFW Estimate _
Present UFW of Yangon is estimated at around 65%, divided in the 'simjia'r order of 'rmagnitude
between physical and non-physical losses. Physical losses at present is limited by lack of
pressure and intermittent supply, Physical losses will be much greater if the network is supphed
24 hrs a day at reasonable pressure

6.3 JUSTIFICATION FOR UFW CONTROL

UFW control is an element of demand management in the sense that the water saved from
losses is equivalent to a supply side increase and can be used to meet the additional demand.
This saves the additional capital that otherwise need to be invested to build new facilities for .
supplying more water. However, the nature and the extent of interventions should always be
justified on a cost-benefit basis. In undertaking these assessments of financial benefit, it is
important to ascribe costs equitably, since many of the costs in setting up UFW control
measures are also related to other activities. The detail ot the strategy is not part of a long-term

development ptan. It is subjected to constant review and modification as the cost-benefit
batance changes,

~ There aré two main justifications for minimizing Non-Physical Losses (NPL); to account for
water consumed properly so that investment is not wasted seeking Physical losses that do not

exist, and to cnsure that income is maximized by collecting revenue for water actually
consumed.

“The principal justification for minimizing Physical Losses (PL) is that it represents lost
efficiency in transfer of water from point of supply to end user. These losses create a need to

supply more water to meet customer demand, to build bigger facilities, and increase operating
cost for a given demand level.

Thus, the aim of leakage control is to reduce these losses to the level where further reduction in
losses costs more to achieve than the cost of supplying the extra water. '

When looked only at the operating expenditure (OPEX); the balance is between the cost of

production in terms of consumables and direct cost and the potenttal revenile gains from the
saved water. The UFW control can be more effective if the capital expenditure (CAPEX) is
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deferred or avoided, because it is usually cheaper to delay building reservoirs and water
treatment plants as long as possible and may be include staging of the capacity.

An example calculation of benefit from UFW reduction for Yangon -

6.3.1 Operating Cost

With operating expenditure (59.91 million Kyats) and water revenue (318.91 million Kyats) of
year 2000/2001, and under estimated UFW of 65%, calculation shows that there would be a net
benefit of 246 million Kyats if the UFW is brought down to 30% at a cost of 0.5 Kyat/m® of
volume saved. This éalculation only covers the operating expenses and revenue, fnclusion of
capital éxpenditure in the calculation would be likely to greatly increase the bencfits of
“deferred CAPEX”. '

6.3.2 UFW Benefits to Demand Management

Calculation shows that with present level (65%) of UFW in 2020, even the maximum yield of
surface water (1500 mid) will only meet 40% of total demand. This illustrates the importance of
UFW control to Yangon. If UFW is not reduced by a large amount, it will never be possible to
fully satisfy demand with the present scope for exploiting water resources. To increase supply
further will require development of very expensive solutions.

6.4 OUTLINE APPROACH OF UFW CONTROL PLAN

The UFW control plan for Yangon has the following four underlying principles:
I. YCDC have to get involved in é_cti(_)n on all fronts of UFW contro!
2. Itis not possible fo do everything at once and immediately, so the approach will be to
start small and expand progressively until the entire network is effectively covered
3.. A general strategy is proposéd, which will need to be adapted and modified to suit
changing circumstances
4. Economically justified action

6.4.1 General Approach

The UFW will need to focus on large users and high leakage areas first. To have the most effect,
especially in the early years, work will commence for all UFW control tasks in those areas that
‘have “good” service (i.é. 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, including; installation of equipment (mainly
flow m.eters), surveys, data collection and analytical procedures. -
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6.5 PROGRESSION AND SEQUENCE OF UFW CONTROL PLAN

For a plan with a final horizon 61" 2020, the UEW control plan may best be divided into three
phases as defined and described below.

Phase ; Preliminary
¥ Initiation and start up of all activities across the board

Training and practice of basic techniques and methods

Installation of equipment especially, production and zone flow meters
~ Surveying '

Mapping of network -

Establishment of UFW control unit and team

Work on trial “pilot” areas

v_v'vvvvv

Technical assistance-intensive effort for detailed planning, implementation and
technology transfer
Phase2 Medium term
» Establishing routing procedures
Review UFW levels and adapt control efforts

A2

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

Continue and complctc survey . , '

Reduce and phase out technical assistance as UFW unit becomes self-sufficient
¥ Priorities and direct UFW control activities

Phase 3: Long term

v,

» Review UFW levels and control measure strategically

Modify and prepare a p!an and revised objectives

Continue and repeat UFW control, prevention and monitoring

Continue expansion of area covéred_ until complete

Continue to increase level of detail, specificity of data by progressive sub-division of
the network into smaller areas (1o the extent Justlﬁed}

General

Y VY VY

One or several “pilot” areas will be set up in the good service areas (possibly based on the .
wards) and subject to the gamut of activities, including but not limited to:-
Mapping and consumer survey

v

Large user identification and monitoring
Meter repair and replacement

A A 4

Leakage survey and detection (applying dlfferent techmqucs as approprlate)

#» Timely repair of leaks '

When the pilot area has been completed, a lower level of activity wili 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 continues, Building up the area of coverage
until a complete district or zone has been done. Then the next district is started.
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- 6.6 UFW WATER DEMAND PLANNING

Non-Physical losscs will be reduced to more or less constant level, less than or cqual to 10% of
net production within 5 years It will be further lowered 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.

Physical losses or leakage will quickly become very predominant as unaccounted for
consumption issues are resolved. As for the expected pattern, the leakage will raise initially or
plateau with the combined effeets of leakage control and improvement in service duration and
pressure, then leakage levels will stay fairly high for a while, next; leakage level will reduce
markedly as the leakage control measures take effect, latterly; leakage will reduce more and
more slowly as results become increasingly difficult and less cost-effective to achieve, and
finally; UFW will be reduced to an asymptotic level as it approaches the hypothetical
“economical level of leakage”.

6.7 PLANNED UFW CONTROL ACTIVITIES

As outlined earlier, the UFW control activities are divided into three phases. Phase 1 and Phase
2 share most of the activities and sub-activities listed as follows:
» General management and UFW control planning
Physical loss activities '
Non—Physical loss activities
Meésuring and priaritizing of UFW activitics
Associated activities

vV VYV

» Technical assistance program _
There will not be a major change of approach or activity in Phase 3, but rather a continuation
and adaptation of those'being followed in the Phase 1 and Phase 2. Five years is an appropriate
period for long term projections of UFW control activities. It is proposed that UFW plan will be
detailed, reviewed and modified periodically (e.g. annuaily) to achieve the overall objectives set.
Thus, the strategic review at the beginning of Phase 3 will be repeated every five years which
will include particular items as listed bctow but not lumted to:
~» Organisational aspects
Rechecking data
Pressure reduction
Updating district and waste metering
Application of new techniques and technologies
Renewal/calibration of metering and other equipment
Updating and improving active leakage control
Public relations o

YV V ¥V V V VY ¥V Y

New works and repairs
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6.8 RESOURCES AND ORGANIZATION

In order to be effective over a sustained period, it is essential that adequate financial resources
and budgets are avatlable for this. The followings are the five main aspects to be considered:

6.8.1 Orgamzatmn for UFW Controt
A separate, dedicated unit headed by a manager with sufficient authorlty and requisite

autonomy is essential. The unit must be set up 1mmedzately on starting the programme and it
should be considered as a permanent unit, not a time limited temporary one.

6.8.2 Personnel to Staff the Team

The unit should be staffed with a UFW project manager, a team leader, three engineers to head
NPL controller, PL controller, and data analysis & recording, and at least six technicians and
one draughts person. All other manpower needed for the field Surveys, and field operation and
works are to be taken from relevant other departments.

6.8.3 Training and Skills Acquisition for the Staff

To start with, about three employees should be trained for a period of up to three months from a
specialized training center in developed country that include theory of leak.age control, practical
experience in use of a wide variety of equipment, maintenance of and simple repairs to all
equipment as its formal courses. In addition, the technical assistance consultants should provide
on-the-job trainings.

6.8.4 Technical Assistance to the Organization
Since the leak control is a long-term activity requiring sustained effoct, need for appointing a
competent, long-tecm consultant to assist the authority should be seriously considered.

6.8.5 Material and Equipment Resources

Much equipment and material will be needed, but in the three main categories: -
Oftice-based drawing and data records and functional equipment for staff
HEquipment and transport for fieldwork including specialist leak detection equip.ment

Repair materials, tools and equipment of the type and quantity necessary to get repairs in a
timely and effective manner

6.9 COST ESTIMATES AND IDENTIFICATION OF PRIORITY PROJECTS

Project cost has been divided in to the foliowing headings/sub-headings:

Project control: UFW control unit, Active Leak Control (ALC) teams, UFW repair unit
Metering and data collection: production metering and bulk supply zones, district/zone
metering, pilot area/waste metering, network preparation
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- Physical loss control: ALC teams, prcssufc management, repair materials, service pipe repairs

Non-physical loss control: large users, non-domestic consumers, domestic consumers, meter
repair workshop

Related activities: information system, byelaws & technical standards district inspectors,
mapping of networks, mapping of custormers

Technical assistance: UFW consultants

For all of these activities until 2020, the estimated cost is summarized in Table 6. 1.

Table 6.1 UFW Control Plan: Project Cost Estimate {1,000 US %)
' Setup 02 - 031005 05 to 10 . 101015 i51t020
E L F L F L F L F L

Period Totals 6,143 | 1,197 | 5944 | 1,740 | 7,500 | 5,932 | 8,588 | 4,642 | 8,780 | 4,642

Total per year | 6,143 | 1,197 | 1,981 580 1,500 | 1,186 { 1,717 | 928 1,756 | 928
F: Foreign, L: Local

6.10 RECOMMENDATIONS

The key recommendations and conclusions are:

> UFWisa big problerh in Yangon and should be properly addresses

» UFW control efforts should be integratéd with general water supply improvements

> A team should be set up and trained as soon as possible and charged with the task of
beginning to deal with the problem

> Stmilarly, repair tearns shuld be set up trained and supplied with proper repair
mateials _

> UFW control will require a long and sustained effort over many years

» Cost-benefit analysis will determine the level of UFW to be aimed for

The key target and sequence objectives for preliminary planning are;
UFW now: 65% '
Overall target: 30%
Leakage ratio target:
45% in year 2005
40% in year 2010
35% in year 2015
25% in year 2020
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7. INSTITUTIONAL AND ORGANIZATIONAL DEVELGPMENT PLAN

The purpose of lﬂStltuthll'll 'md orgamzatlonal (levelopment component of the Maqter Plan (\/IP) is to
determine the organizational structure as well as institutional / organizational arrangementb needed for
improvement of City water supply. Based on an mstltunonal and _orgamz_atlonal analysis conducted, the
MP identifies a set of institutions and organizations that may need rﬁodiﬂcat_ior_as and rearrangements.
The broader institutional and organizational framework covcring. the period from 2002 to 2020 is thus

presented in the MP.

One of the important findings of the a'nélysis is the presence of a large var'iety of institutions and
org.anizations involved.in City water supply with complex: afra‘ngements The Plan recognizes the need
for strengthenmg the entire institutional landscape (me]udmg orgamzanons) in order to propose
reallstlc recommendatlons for Clty water supply improvement Due mainly to resource. lnmtatxons the
focus of the analyms was however, onﬁned to YCDC as the tead 1nst1tutlon and other orgamzatlons
which may help this 1argcr institution to carry out its water dlstnbutzon rote. The Plan identifies Water

Supply and Sanitation (Engincering) depactment (WSS) within YCDC as the focus institution.

The MP recommends that institutional and organizational de?elopment plan should consist of three
main components liamely, (a) re-organization of 'the WSS department (b) organizationai changes
within the department- and (c) an enhanced outlook for human resources management. The

recommendations concentrate on these three areas.

With regard to the re-organization of the department, the MP recommends that one dmsmn is re-
structured, one new division created with the overall structure of the department remains intact. The
key to re-organization it is recommended is the creation of a new division to take charge of planning
and momtormg roles which are not satisfactorily undertaken at present. It is also suggested that
planning units be established in each of the 32 township offices. The scope and functlons of the Water
Distribution division it is suggested to be expanded by adding new sections such as for customer/client

relations, data management and to institute effective system of repair of the network.

It is recommended that the above proposals are further studied and modified when more information

on the iype of improvements are made available during the feasibility study stage.
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Several organizational changes are proposed the aim of which is to facilitate satisfactory performance
for all staff as well as arrangements w:thm the department. The main proposals are to introduce and
strcamline plannmg and co- ordmahon brmg about momtonmg culture based on propcr collr:ctlon

recording and analysis of data,

The reorganization demands new staff with a better balance, new roles and functions as well as .work
styles. These changes, it is proposed are to be effected by providing a new outlook for human resources
mahagemcnt (HRM) within the department. The main rccomt‘nendation_s in réga.rd to HRM are, (a)
staffing including filling current vacancies (b) provide and institﬁtioﬁaiise job descriptions for staff and |
(c) professional development for the staff. The Plan recognizes the over whelming impoﬂance of staff
training which it is recommended to be accomplished by undertaking a training needs assessment

followed by the preparatlon of a training Master Plan.

“The MP recommends that all the important work areas of the department would benefit if the above

. proposals were inci_uded for detailed review in the feasibility study for subséqueut implementation.

Other areas identified in the MP for strengthening are network operation and maintenance,
development, up-dating and management of a database effective arrangements for customer/client
relatlons bulldmg, productlon of education and communication matenals development of legislations
on water resources as well as water supply byeiaws and regulations, communal water supply facilities

such as communal tanks and ponds and, streamlining ward boundaries.
The proposed development plan that forms the final section of the MP provides a list of components

that should receive priority attention during the FS. They are human resources strengthening, training,

organizatiohal development and legislative support in that order.
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8. PROJECT COST

8.1 CONDITIONS FOR COST ESTIMATE
The project cost was estimated based on the preliminary deéign of water 'supply facilfties Unit
prices and lump sum prices were established cons:dermg local construction conditions,

ava:lablhty of construction materials and equipment, smtablhty of the constructlon method as
well.

' Assumptions and conditions app!ied_ for the cost estimate were as follows; -

Price Level : as of November 2001 _
Foreign Exchange Rate : 500 Kyat = 1 00 Us$ = 120 J apanese Yen

8.2 PROJECT' cosT

The prolect 1mplcmentat10n petiod was dmded into two (2) phases and each phdse was
separated into two (2) stages as follows

Phase Implerﬁentalion Year
Phase 1 - 2003 to 2010
Phase2 | 2011 to 2020

Based on the phased project 1mplementat10n plan shown in the prewous secnons pl‘OjeCt cost
was calculated. Summary of total project cost is shown in Table §.1.

.Table 8.1 Summary of Prcject Cost : _ (Unit : US$)

LC . FC Total
Phase-1 110,075,000 720,173,000 830,248,000
Phase-2 111,708,000 541,083,000 652,791,000
Total 221,783,000 |  1,261,256,000 |  1,483,039,000
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Table 8.1 Project Implementation Schedule (1/2)
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Table 8.1 Project Implementation Schedule (2/2)
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9. ECONOMIC AND FINANCIAL EVALUATION

9.1 ECONOMIC EVALUATION

The Table 9.1 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 phase of the Project.

Table 9.1 Water Volume and Economic Benefit of the Project

Water volume to

Incremental
water volume to

~ Incremental

Annual economic

be supplicd d}lc be supplicd duc Lcake_d volume annual water benefit
Phase Year 1o the completion to the completion tobe |3mpr0\fcd Total volume to be Faqaivalont
of (h;: works of the works {m*/day) s;:pphod (Million ©
(m/day) (ms/day) {m’/annum) Kyats) US$1,000)
2003 219,700 0 0
2004 232,900 13,200 150,145 163,345 59,620,938 4,352 8,105
2005 277900 58,200 160,063 218,263 79,666,047 5816 11,631
N 2006 512,000 292,300 169,976 - 462276 168,730,851 12,317 24,635
g 2007 521,100 301,400 179,885 481,285 175,668,851 12,824 25,648
& 2008 530,200 310,500 189,788 500,288 182,605,050 13,330 26,660
2009 539,400 319,700 199,686 519,386 189,575,950 13,839 27678
2010 823,000 603,300 209,580 812,880 296,701,051 21,659 43,318
2011 836,700 617,000 219468 836,468 305,395,500 22,294 44,588
2012 850,400 630,700 229,352 860,052 310,396 400 22,659 45,318
2013 864,100 644,400 239,230 883,630 315,396,500 23,024 46,048
o 2014 877,800 658,100 249,104 907,204 320,397,000 23,389 46,778
4 2015 908,400 688,700 258973 947,673 331,566,000 24,204 43,409
éj - 2016 936,300 716,600 268,837 985,437 341,749,500 24,948 49,895
2017 964,300 744,600 278,696 1,023,296 351,969,500 25,654 51,388
2018 992,200 172,500 288,550 1,061,050 362,153,000 26437 52,874
2019 1,020,200 £00,500 298,400 1,098,900 372,373,000 27,183 54,366
2020 1,221,200 1,001,500 308,244 1,309,744 445,718,000 32,539 65,078

(Note 1) Unit value of benefit: 73 (iyats')

{Noie 2) Exchange rate:

500 Kyats = USS1.00

In addition to the above indicated benefit in case of overall Project, following benefits are taken

info account due to the improvement of water cnvironment, namely, (a) saving of medical

expenditure due to decrease of water borne diseases of people living in Yangon City, and (b)

saving of income loss of working mermbers of households also due to decrease of water borne

diseases:
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Table 9.2 Saving of Medical Expenditure

{Figures are incremental ones and after completion of works of each phase)

_ Medical _ :
In¢remental _ : " expenditire] Aunnual saving amount
annual water | Service ) Ngmber of patients by water | of medical expenditure

Phase | volume to be | popuiation boriie ' :

- . lied : - . — :

.SE;P ie (Pe@onf) Overall | Water borne | ?;;31?:; (Million |{Equivalent to
{m annum) o discases | diseases ‘Kyatsy | US$1,000)
S : . Kyats)
Phase-1 296,701,051 4,064,398 | 527,965 38,225 © 42 6 13
Phase-2 1140,036,949 2,041,602 | 265,204 19,201 21 3 6

(Note 1) Average volume of water consurnption
{Note 1) Share rate of watér conﬁumption of domestic suctomers
(N_dtc 2) Suffering rate of overall diseases

{Note 3) Suffering rate of water borae discases:

(Note 4) Unit value of me_dical expenditure:

(Note 5) Contribution rate of the Project to water borne diseases:

" (Remiarks) *Number of patienj&s consist of outpatients and inpatients.

140 (day) :
70% (of the total water volume)
12.99% (to the total poputation) '
7.24% (to the overall diseases)
1,104 (Kyats/patient per year)
15.00% (to the total water borne diseases)

‘i‘able 9.3 Saving of Incormne Lpss' _

of works ofe:u.ch ghase):

(Figures of water volume to be supplizd are incremental anes and afier complerion

Incremental . L : . tncome loss in total Annual saviné amount
¥ *
annual water Service | Working Number of mPa“_em HNumbes °t_‘ oupatiests . {Million Kyats/annum) ~ ol income loss
Phese | volume tobe | population | population - .
supplied . - . ; - i
,:’P' (persons} | (PemsOms) | ol | Waterborne|  Oversll | Water borne tionts | Gutoatenss| oy | PR {Fquivalent
(r;n asnum) . | diseases diseases diseases disea.szs palie patieais} Towa Kyats) USSIIOOOO)
Phase-1{ 296,701,051 4,064,398 | 1,319,654 84,943 6,150 266,349 19,284 50 47 97 15 29
| Phase-2 | 149036949 2.041,602] 662,880 42,668 3,08¢ 133,791 4586 25 21 49 b i5
{Noie 1} Average volume of waler contumption 1406 (Vday) :

{Note 2) Sufforing rate of overall discases

{Nole 3y A}'uage mimber of hpaliens per yrar:

{Note 4) Average number ol outpatients per year:

(Note 5y Suffering rate of water borne disesses:

(Note 6) Unit value of incone:

(Note ) Comritution tate of the Project to waler bone diseases:
(Note 8) Nember of days to be neaded to visit hospitals for cutpatients:  2.38 (days/annum)
(Mote 3) Average duretion to stay in hospieals for inpationts: .-+ 801 (days/anrum)
{Remarks) ? Number of patients consist of oufpaticots and inpatients.

12.59% (to the total population)
231,573 {peesorsfaammy)
241871 (persensfanum)

T.34% (to the overall discases)

£,017 (Kyats/day per capita)

15% (ko the toral water borme diseases)
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The estimated annual economic costs for construction is given in Table 9.4, Financial
costs of overall Project are summarized by phase in Table 9.5.

(US$1,000)

. (US$1,000)
} _ Overall Project T Overall Project
Phasei Year |  Fiman- Beo- ) §Phase) Year | Finam- Eeo-
cial nofnig : : cial nomnic
{2003 0 0 2011 54073] 45284
120047 - 33585 29,293 2012 50,622 42,143
2005 352641 30,594 2013  33002| 2a3s
G 12006] 129802 tugm| | [2014]| Tiz3se| 10186
£ {007 o7gea| siger ‘T‘g 2015|2739 22581
2008| 187693| 157302 { £ {2016 28,137] 22895
2000 a4} 121934 12007] 9678|8361 |
2010]  183701| 154,949 | 2018] 144,697] 120497 |
Phasé-1 tofal] 812,366] 690,813 2019| 190,733 160815
. ' 2020 12,120 10000
| Grandtomal | 1,465,061] 1,237,415 |Phasc-2total|  652,795] 546,602

Table 9.4 Estimated Annual Economic Cost of Construction

Econormc costs for 0perat10n/mamtenance (OM cost) 18 summanzed as shown in the following
tables until the 2020 during the constructlon pcnod and this cost will be a burden to the Pr0_|ect
(mmely, YCDC) unnl the end of the prOJect life of 50 years after Completlon of the works.

“Table 9.5 Economic Costs for Operation / Maintenance

35

_ : L L : (US31,000
OM work ilems 2004] 2005] 2006 2007] 200% | 2009 | 2010 ! 2000 [ 2012 ] 2013 | 2014 | 2015 | 2006 | 2017 | 2018] 2019 2020
Personat cost 5 5 5 5 6 6 6 6 Tl . 7 7 7 7 ? 7 g 9
Electricily cost 10 10 89| 117 144 44 ) 2161 2164 216 233} 233 233 239 23¢| 239} 239 295
Chemical cost - 192] 1921 600 600 | 928 1 928 |8,066 |8,666 | 5,660 |R,666 |B,665 (8,677 |8,677 |9.677 |8,677 |8,677 |16,324
Inspccuonfrcpamn_gcusl N 0] . ) [} 0 0 i) [ 0 - B
Financial total ~ 207 | 2071 694 723 {1,078-]i,078 {8,888 8,888 [8,889 [B,906 {8,906 |8.917 [8,923 |8,923 |8,923 |8,925 | 16,627
Economic cost 14| | 3484 362] 936 540{4,451 14,624 | 4,990 (4,460 {4,955 [ 4,666 [ 5.007 [ 4,468 | 4,964 | 8,126 [ 15,483
Remarks: . : -

.. Terminal- ‘Tenminal . o :
?y_fwbw- 167 |Phugyi 4f:-_t_)_ Kokins; 1042 |opy, - . 8,217 [Ngamoyeik: 6,900 | SBEI East: 4,?98_E

| Bast Black &: o83 g‘;’f“‘“.“',"’ 6,517 |Hiaing WTP: 5,342 |Transmissionz 7,042 n’,‘“ Block — gas East Block N: 558

West Block §: 225 | Bk 009 et Block 511
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Furthermore, it is assumed that replacement works will be made every 20 years interval.

The cconomic evaluation is made'using cash flows based on the above benefit and cost. The
resulted EIRR is around 5.0 % for Phase I Works and 3.7 % for overall Prolect

Generally by the way, EIRR of the project undcr study should be hlghcr than the appl:ed discount
rate as an opportumty cost of capital. As suggested by such 1ntemat10nal mstnutmns as the World

Bank, an EIRR is expected to at least be cleared a hurdle of 5, 0 % of EIRR from a VK:Wpomt of

basic human needs even such a project in developing countries. From this viewpoint, the resulted
EIRR is clearcd right on the said hurdle in Phase-1. Namely, the Project is econormcally sound
from the viewpoint of basic human needs in case of cxccutmg the Phase-1 Works.

9.2 FINANCIAL EVALUATION
9.2.1 Financial Evaluation Based on WTP and ATP at Presént -

 Asa conventlonal method of ﬁnancnal eva!uatlon first of all it is assumed followmg 3 options of
water price for financiat evaluation accordmg to Wllhngness of PeopIe to Pay and Affordablllty
of People to Pay at present as:

1.Option-1 380 Kyats/month per houschold (cquivalent to 12..93 Kyats/m® and
)  US¢2.59/m”) as the minimum rate of W I'P of people in Yangon Cl(y for 24
hours dnnkable water supply :

2.“Opti0n-2 690 Kyats/month per household (equi\falént to 23.47 Kyats/m3 and
US¢4.69/m’) as the affordability of people to pay in case of minimum
income level at present, '

3. Option-3 800 Kyats/month per household (equivalent to 2721 Kyats/m’ and
US¢5.44/m”) as the maximum rate of WTP of people in Yangon City for 24
hours drinkable water supply.

Based on the above-mentioned conditions in each option, the financial benefit is estimated in 3
options as shown in Table 9.6. '

- 56



The Study on Improveient of Water Supply System
in Yanpon City in the Union of Myanmar

Part 1 M/P Summary

Table 9.6 Financial Benefit

Water vo!u.me Effective Annual water Annual financial benefit by option
to be supplied X volume to be :
. waler volume K - =
Construction due to the to be supplied due to Option-1 ~_Option-2 Oplion-3
package compiction of supplied completionof | (Equiva- (Equiva- (Bquiva-
: : : the works 3 the works | (Million] lent to | (Million] leritto |(Million] leat to
{(m¥%day) (m/day) (m/anmum) | Kyats) | US$ | Kyats) | USH | Kyats) | US$
: 4 1L,000) | 1,600 1,000)
Phase-1 603,300 812,880 296,701,051 | 3,835 { 7,670 | 6,963 |13,927 | 8,073 |16,147
Phase-2 398,200 496,864 | 181,335,521 | 2,344 | 4,688 | 4,256 | 8,513 [ 4,935 | 9,870
Overall Project | 1,001,500 1,309,744 [ 478,056,572 | 6,179 112,358 {11,220 [22439 [13,008 26,047
(Note 1) Unit value of benefit: 13 (K yats/m®) 380 .. (Kyats/m.HH) for option-1.
23 (Kyats/m’) 690 (Kyats/m.HH) for option-2.
27 (Kyas/m’) 800 {Kyats/im.HH) for option-3.

(Nate 2) Exchange rate:

500 Kyats = US$1.00

(Note 3) Effective water volume includes existing water supply volume.

Using these benefits and the above mentioned financial cost, the financial evaluation is made.

The results are summarized as below:

Table 9.7 Results of the Financial Evaluation

Option-2

: Option-1 Option-3
Package - NFV . . NPV _NPY :

. wss1.000| FIRR B/C (US$1,000) FIRR B/C (US$1,000) FIRR B/C
Phase-1 . 402,571 | Uncountable] 0.10| -365,870 |Uncountablef 0.18} -352,847 |Uncountable] 0.21
Phase-2 -163,889 | Uncountable} 0.09] 151,416 | Uncountabled 0.15] -146,9%0 |Uncountable|0.18

Qverall works -562,056 | Uncountable|0.09] -515,296 | Uncountable| 0.17| -498,704 |Uncountablef (.19
(Note 1) Unit value of henefit: _ Option-1 13 (Kyats/m’) 380 (K.yats/month HH}
: Option-2 23 (Kyatwm’) 690 (Kyats/month HH)
Option-3 27 (Kyaty/m") 800 (Kyats/month. HH)

As indicated in the above Table, FIRRs are impossible to calculate because almost of all cash
balances are negative in any options. It means that the Project is not viable in case of applying
Willingness of People to Pay and Affordability of People to Pay at present.

922 Finan"ci-al Evaluation Based on New Tariff Systerh to Bé Recommended

As mentxoned above, the Project is not viable in case of applymg W:l]:ngness of People to Pay
and Affordablhty of Peaple to Pay at present. Then, the other financial eva}uanon of the project is

to be made based on the new tariff structure by sector to be recommended taking envisaged

increasing of income level of the people over the future into account.

First of all, The unit price of water to be supplied as a necessary ammount of expend:mre for water
supply (in other word, the unit cost of water) is estimated at amount of US¢29.87/m’ (equivalent
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to 149 Kyat/m®) as a specific cost (levelized cost)* of capital (namely, the initial investment cost
of entire works) and operation and maintenance for the whole works completed assuming that per
capita water volume to be consumed is 140 ¢/day and average family size is 7 persons/HH.

On the other hand, it is assumed that the water volume to be consumed by domestic customers is
to be 70 %, government offices: 10 %, and _commércial/ industries: 20 % according to a result of
qucstionnaire sufvey to all the townships in Yangon City.

BdSCd on the unit pncc of water and assumptlon following water prlce schedule by sector to be
revised by every 5 years is set,

Table 9.8 Sectrowise Water Price Schedule
Water Price to Be Applied (US¢/m?)

Sector 2005 2010 2015 2020 |Share raic]
Domestic sector 847 12.65 15.62 17.92 70%
Public sector . 5.65 8.43 1041 11.95 10%
Industrial/commercial sector | 38.11 56.93 70.29 80.65 20%

Using this unit price of water and the above mentioned hnanmal cost, the financial evalu'mon 15
made. The results are summarized as below:

Table 9.9 Hesults of the Financial Evaluation

Evaluation result

. Package NPV
(US$1,000) FIRR | B/C
Phase-1 -70,463 18.03%|0.84

- Phase-2 -66,806 13.89%|0.63
Overall worksi -128,230 [7.24%(0.79

The result of financial evaluation in.cas'e of the new tariff schedule indicates rather higher FIRR
than those of the above conventional way, but a rather low feasibility as shown in the above Tab!e ‘
for Phase-1, Phase-2 and overall works.

However, as suggested by such international institutions as the World Bank as mentioned in
economic evaluation of the project, an FIRR is expected to at least be cleared a hurdle of 5.0 %
from a viewpoint of basic human needs even such a project is in developing countries and even in
case of non-commercial projects. From this viewpoint, the Project under study satisfies this
expectation with the resulted FIRR in Phase-1 and in overall case as 8.03 % and 7.24 %
respectively as indicated in the above Table, Namely, the Project is financially sound too from the

" “The cosis of Generating Electricity in Nuclear and Coal Fired Power Stations” — A Report by an E‘xhen Group of the Nuclear
Encrzgy Agency, OECD, 1983, and Kam W. Li and A. Paul Priddy Ed. “Power Plant System Desiga” John Witey & Sons, Inc., 1985,
USA.
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viewpoint of the basic human needs,

In this financial evaluation, basic unit amount of financial benefit, namely basic unit amount of
revenue due to water charge collection according to the revised tariff system, is revised every 5
“years from the year 2005. According to this revision, water expenditure per household per meonth
" rise with the ratc of 542 % up {(namely, 6.4 times against previous year) in 2005 against previous
household expenditure Lorrespondmg the existing tariff system, 49 % up in 2010, 23 % up in 2015
and 15 % up in 2020. In the year 2020, the amount of houschold monthly cxpendlturc will rise up
to 13 times comparing with that corresponding to the existing tariff system, and this amount is
continued until the end of the 50 years of the Project life. In other words, revenue of YCDC is
increased with the same rate. |

9.3 AFFORDABILITY OF PEOPLE TO PAY FOR WATER

Fol'kowing tabi'e_ (Table 9.10) and figure (Figure 9.1) show relationships between income and
éxpenditure for water of the houSeholds applying the above mentioned water price as a water
tariff revision schedule in case of houscholds belonging to the minimum income level according
to the Consumer Survcy '

Table 9.10 ReiationShib Between Income and Expenditure for Water

2001 2002 2003 2004 2005 2006 2007 R 2009 2010
A. Household income®’
(1) Minimum kevel Kyats/HH/monih 13,844 15,228 16,751 18,426 20,269 22,295 24,525 26,978 29,675 32,643
(2} Maximem level Kyats/HE/menth 85,464 94,010 103,411 113,752 125,127 137,640 151,404 166,544 183,199 | 201,519
(3) Average Kyats’HH/month 39,260 43,186 47,505 52,255 57481 63,229 69,552 76,507 { 34,158 92,574
B. Water consumption’ m/HH/month 29 29 29 29 29 29 29 29 29 29
pallons'HH/month 6,467 6,467 6.467 6467 6467 6.467 54671 6467 6,467 6.467
C. Waler teriff Usgjm’ 1.32 132 1.32 1.32 847 847 847 8.47 847 12.65
Kyalso’m! 6,60 560 .60 6.60 42.35 42.35 42.3% 42.35 42.15 63.26
Kyats!l()! gallon 30 30 0 30 193 193 13 193 193 288
"_Revised rate : ) 541.71% ) 49.38%
D. Expenditure for wat USg/HH.month 38.30 38.80 33.80 38.80 24401 24901 249.01 249.01 249.01 371.97
{4y Kyats/HH.monlh 194 194 194 164 1,245 1.245 §,245 1,245 1,245 1,860
Expendilure share rate: (4)/1) }.40% b 2T 1.16% 1L05% 6.14% 5.58% 5.08% 4.62% 4.20% 5.70%
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
A. Household incame®’ . : i
(1} Minimum level Kyats/HH/month 35,907 39,498 43,448 47,792 52,572 57,829 61,612 69.973 76,970 84,667
{2} Maximum level Kyats/HH/month 221,611 243,838 268,222 295,044 324,548 357,003 362,703 431,973 475,171 522,688
{3) Average KyaWHHfmunth 101,831 112.014 123.216 135,537 149,09 164,000 180,400 198,440 218.234 240,113
B. Water tonsumpmn r’/HH/month 29 9 29 29 29 29 o 29 29
galons/HH/month |~ 6.467 6.467 6467 6.467 6467 6,467 6467 6,467 6,467 6.467
C. Waler teriff USe/m® - 12.65 12.65 12.65 12.65 15.62 15.62 15.62 15.62 15.62 1192
Ky.\lsiml : 6326 61.26 63.26 63.26 78.40 78.10 78.10 78.10 78.10 89.61
. Kyats/10" galton 288 288 283 288 . 355 155 155 355 355 407
Revised raie : . 23.45% 14.74%
D. Expenditure for wal US¢/HH month EYIEY] 371.97 371.97 Ny 459.21 459.21 45921 459.21 459.21 526.88
4 : Kyats/HH.monh 1,560 1.860 1,860 1,800 2,206 2.296 2.296 2,296 2,296 2,634
Expenditure share rate: (4)/(1) . S5.18% 4.1% 4.28% 3.85% 4.37% 3.97% 1.61% 128% 298% 311%

*1 Increasing ratios of income level is assumed a1 10 % based on CPI 1aking moderate case into accounl comparing with per capita
GDP increasing ratio. The base income levet is based an the Consarier Susvey a5 shown in Appendix M.1,

*#2 Per capita water consenyption: 140 {/day.capita
Average family size: 7 /HH
Cenversion rate: 4.546  [/pallon
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Figure 9.1 Relationship Between Income and Ekpenditure-for Water
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Five (5) % of total mcomc is the upper limit of affordablhty of peoplc to pay for water accordmg
to the su ggestion of mternatlonal financing mstltutlon as the World Bank and Asian Developmenl
Bank. As. indicated in the above table and figure, monthly share rates of expendlture for water
agalnst monthly i mcome levci exceed the S % at 5 times m 2005 (6.1 %), 2006 (5. 6 %3, 2007
(5.1 %), 2010 (5.7 %) and 2011 (5. 2 %) in case of minimum income level. However the average
share rate during the period from 20_()5 to 2020 is Jower than 5% asr4.4_2 %. It means that said
recommended tariff systcrﬁ is within séfety side of the affordability of people to pay for water.

In this case, it is assuimed that the people’s income Jevel will be increased by 10 % every year over
the future taking consumer price index and increasing ratio of per capita GDP.

9.4 REPAYMENT ABILITY OF THE PﬁoJECT

Because that the analysis of repayment ability for Phase 1 may be f-nough for makmg clea.r the
repayment ability of the Project (namely, YCDC) from the viewpoint of the economic evaiuahon
too, the analysis for repayment ability of YCDC is made for Phase-1.

In thxs Progect the price escalation rates are appl:ed as 1.0 % per annum for FC portlon and
specified rate of 0.5 % per annum for LC pomon tenlatwe]y accordmg to the similar projects in
developing countries in south-cast Asia. In this case, an amount of annual equal payment
~ including interest and prmc1p'11 is calculated at US$ 48 ?25 x 10 with an interest rate of 1.30 %
per annum and 30 years of repayment period mcludmg 10 years of grace perlod Followmg table
shows the repayment schedule.

60



The Study on Improvement of Water Supply System
in Yangon City in the Union of Myanmar : o _Part 1 M/ Summary

Table 9.11 Repayment Schedule

: (USSLO00) _ (USSLO00)
Outliow ] In flow g Subsidy to

Year Corstruction cost  Foreign barrow Casl f:hc P{,(gﬁtc
in Yar oM . Forcign Reveme In flow in ot om
order loan Local Principdl SOt Tol  row intotal  total M) | or Central
“portion portion erest Principr . Government
. | { of Myanmar
-1 2001 0 -0 K] Q [4] 0 i -0 0 ] 0
0 2002 0 0 ¢ 0 0 .00 0 0 0 0
1 2003 - 0 0O 0 0 0 0 0 .0 00 0
2 2004 31,875 2361 0 0 07 34444 31,875 1,870 33,745 . -699 699
3 2005 33380 2908 414 0 207 36910 33380 14318 47609 IO 7881 -
4 2006 121,799 13,105 - 848 0 694 136,446 121,799 26380 148,179 11,733
52007 94693 7943 2432 0 723 105,790 94,693 26,849 121,541 15,751
6 2008 168339 20994 3663 . O 1,869 203,865 168,339 27,318 195657 -8,208)|| 8208
7 2009 132470 22,193 - 5851 0 T LO78 161,592 132470 27,792 160,262 -1,331 1,331
8 2010 171,576 25,656 7573 0 8,888 - 213,693 171,576 63343 234,919 21,226
9 211 2804 0 8,838 . 18,691 63,343 63,343 44,652
10 2012 ) 9804 ¢ 9963 | 19,767 63,343 63,M3 43576
it 2013 - 9804 33,260 8,388 51,951 63,343 63,343 11,392
12 2014 - : 9371 33,692 B,88B 51,951 63,43 63,343 11,392
28 2030 ’ 1637 41427 38,3888 51951 O 89,724 89,724 37,712
29 2031 1098 41,966 8,888 51951 8874 89,74 37772
30 2032 : 553 42511 9963 53027 . 89,724 89724 36,696
Total - 754,131 - - : - 754,13}
{Note) '
, €13 Intcrest rate offoreum loan ) ’ 1.30%

@ Equal almuallcpaymmt amount of capital l’orforclgn Ioan (U.>$] 000)) 43.064

" As md:cated in the above a submdy lO the Project from General Account of YCDC or from the
cenral Governmcnt of Myanmar (or some domestic financing sources) will be needed at the early
stage of execution of construction works and at the time to be needed largc scale of construction
cost to invest. However, when the water charge is collected smoothly, YCDC can caver such
deficit in any case. ' .

9.5 ACCOUNTING OPERATION

Fo]iowing table (Table 9.'{2) shows a result of projection of Profit and Loss of YCDC until the
2020. In this case, it is assumed that total outstanding collections are to be most pessimistic case
“as 10 % consisting of (1) outstanding charge: 2.60 %, (2) free connection rate: 3.45 %, (3)
non-billing rate: 1.80 % and (4) the rate of communal water tapping: 2.59 % in average.
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Table 8.12 Projection of Profit and Losses

(Note)

: B : . (US$1,000)
(Nowe) {2001/02)2002/038 2003/04] 2004/05| 2005/064 2006/07] 2007/08| 2008/09] 2009710 2010/11
.| A Revenue duc to water charge collection T nazn] teds| 2056 2,564 | 11,246 | 23,818 24,797 | 257771 26,761 | 62,564
B. Ouwistanding collection . LE75| 2489 2,591 2,694] 2,796| 6,538
Ouistanding charge 2.60% 292 (334 635 670 696 | 1,627
Free cohnection rate 3.45% 3881 822 856 | 889 923 2,158
Nor-billing rate 1.80% 202 4291 . 446 464 482 1,126
Communal waler 1apping 2.60% . 2092|6191 645 670 6961 1,627
¢, Governmeital and/or YCDC cross submdy. Q 0] -0 [y o] . 0 gl - 0 R 0
D. Subtatal (A -B + Q) 1321 1,648 2,056] 2,564 110,0701 21,3201 22,206 ] 23,083 | 23964 } 56,026
E, OM cost for YCDC own operation 179 2]0 246 289 0] -0 0 0 0 0
F. OM cost for the Projec . 207 207] - 694 723| 1.869| 1078) 8,888
G. Replacement cost “of .0 of ~ 0| 6s5t] 1,335] 3855] .5752] 9465 12,205
H. Depreciation - - 1] ofy. 0 0| 1,008] 2065| 5962| 8,898| 14,5287 18,878
L. Subtotal (BE+F+G+H) 179 210 246 4961 1,866 [ 4,095 10,540 16,519 25071 39,970
J. Profiy beforeTax(D -1) R LE42T B438 0 1810} 20681 8,204 | 17,234 [ 11,6661 6,564 | -1,1u7[ 16,056
K. Income fax. I L o] S0 o [ B )
Net Profit (J - K) 11421 1,438] 1,810} 2,068] B.204] i7,234 | 1E,666] 6,564 | -1.107 | 16,056
: S - : N Co e (USS1,000)
L ) : i (Nete) [2011/12{2012/13]2013/14]2014/15]2015/16} 2016/17{2017/18] 2018/19{ 2019/20] 2020/21
A. Revénue dué lo water charge collection 64,380 | 66,195 | 68,009 | 69,824 | 90,046 | 93,634 | 97,231 100,812 1 104,415 | 142,789
B Outstanding collection . -] eTa8| eT| 07| 9257 | 9410] 9,785 ] 10,161 10,536 10,911 | 14,921
- Gutstanding charge 2.60%] L6741 L7201 1,768| 1.815| 2.34) '2434 2,528 262 27130 313
Free conneclion rate “3.45%] 22211 2284 2.346| 2409] 3107] 3230( 3,354} 3.478) -3.602) 4,926
Non-billing rate 1.80%] 1,459 ‘1,192 1224 1,257 v621| 1,685 1,750 L815| 1,879f 2,570
Communal waler fapping . o 260%| 1,673) 1721 1,768 1,815) 2341 2434 2,528 2621 2,715| 3713
C. Governmental andfor YCDC cross subsndy ) 0] - 0 0 0] -~ 0 0 9 S0 -0 0
D. Subtotal (A -B+C) 57,652 39,277 {60,902 | 62,527 | 80,636 83,849 | 87,071 | 90,283 | 93,504 | 127,867
E. OM cost for YCDC o“ncpcranon -0F - 0] - 0f. -0 0] .0 [} [ ) 0
F. OM coist for the Project 9,233 | 9964| 8906 9894 9318} 9999 8923 ‘2901 ] 16225( 30916
G. Replacenient cost 15,756 | 16,205 | 12,787 | 18,427 1 18,667 | 19,198 | 19,743 ] 21,676 24,482/ 28,182
H. Depreciation 24,371 | 25,993 | 27,512 | 28,502 | 78,873 | 29,694 | 30,538 ] 33,528} 37,869 | 43,591
L Subtotal (E+F+G+H) 49,360 | 52,763 | 54,204 | 56,823 ] 56,857 | 58,891 | 59,204 | 65,116] 78,577]102,689
J._Profit before Tax (D - ) 2.207| 6.515] 6,698| 3./09 | 23,779 | 24,058 | 27.567 ] 29,167 | 18,956 25,178
K. Incomie tax - [1] ol o -0 [i] 0 K C0 0 0
Net Profit (J- K) 82921 6, 5]5 6,698 | 5,704 123,779 ] 24,958 | 27,867 | 25,167] 14,926 | 25,178

Communal water !appmg is uscd by lowest income levels with sharc rate uf3 T 4% of wotal households connected with YCDC Water Supply System.
However, total domestic uscrs shared at 70 % of total water volume to be supplied. So, it is assumed that the rae ofcommunal Waler [apping users
istobe2.6 % of thc water veluine to be supplicd (= 3.7 % * 70 %). ]

As indicated in the above table, there is only oncé to rcgistér a deficit in the ﬁséél year 2009/10
: durmg the period to the year 2020 even in case of most pessimistic case “from Ihe wewpomt of

one-year-budget.

Based on the abové projectioh of profit énd loss of YCDC, a projeétion of fund flow 6f YCDC is
made. This table indicates a situation of balance sheet in each year over the future Followmg

tables show its resu]ts
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Table 9.13 Future Balance Sheet Situation

: - (USL1,000)

2001 2002 2003 2004 2005 2006 007 2008 2009 0110

A. Source of Fund (B+G+) 1,042 1438 71,8167 35653 44075 49,191 115,472 703,154 158,410 218,034
R Internal fund gl.m:ratlon (C+D) 1,142 1,438 1,810 2068 9,212 19,209 17,628 1546) 13,422 34,934
C. Depreciation o 1,008 2,065 5962 B8B898 14,528 13,878
D. Netprofit - " 1,042 0 1438 1,810 2,068 8,204 12,2347 11,666 6,564 11U 16,056
G. Credit of International Financing Institution 10 the Project : ©L 31,247 32,399 117,046 90,097 158,583 123,557 158,448
1. Ceurtcepast contribution by YCDC (Local currency portion) © 2,338 C2,365 12,846 7,747 29,010 21,432 24,653
1. Application of Tund (K+L+M) T O 0LiA2TT1A38 TEI0 35,653 44,375 149,191 115,472 203,154 158,410 318,034
K. Investment far the Project TG Y558 s ded 120,892 97 8447 187,603 144,989 T183,101
L. Debt cetirement 0 406 827 2,349 3,520 5,582 7,188
Repayment of principal for Phasc i 0 - a ¢ 0 Q o ..o
Interest payment of lean amount ror Phase-1 - T 0 - 4D6 . 827 2,39 3,320 5,582 7,188

M. Warking capital L1920 1438 1,810 2,068 8,805 18472 15279 11941 7,840 27,746
Available cash 1,431 2869 4678 6,047 15,552 M4 49304 61,245 69,084 96,830
B o L : : - (LiS§1,000)

2011 2002 2003 2014 2013 2016 2017 2018 2019 2020

A. Source of Fund (B+Gel) -~ 86,736 83,131 67,212 46,065 0,045 82,770 138,083 203,393 243,529 B0,889
B. Tniersal fund gencsation (C+D) o A366Y 35087 342107 34,306 52,652 34653 58403 38,695 5,795 68,769
C. Depreciation 24,371 725,991 27,512 28,502 28,873 29,604 30,538 33328 137,869 43,59)

B. Net profit 8,292 6,513 5,698 5704 23,779 24958 27,857 25167 14,926 . 25,178

G. Credil of international Financing lnsmullonlo the Project . | 45600 42,063 29,586 10,011 22,200 22,080 85025 120,324 163,568 9,849
I._ Counterpart contribution by YCDC (Local currerey portion}] 8,473 8,55¢ 3416 2,348 5193 6,037 14,653 24374 27,165 2271
T Appliation of fund (K+L+M} 86,136 83,131 67,212 36,365 80,045 - 82,770 138,083 203,393 243,529 80,889
K. Investment for the Pioj 54,073 30,627 33002 14,359 27,399 TI8,117 99,678 144,657 190,733 12,120
L. Debt retirement : 9248 9,841 41,762 42,347 42,277 42,565 42,852 43 \958 45,522 47,648
Repayment of principal for Phase-| 0 0 31,374 31,782 32,195 32,614 33,038 33467 33,903 34,343
“Intcrest payment of loan amount for Phase-1 9,248 - 9,841 10,388 10,364 10,081 9951 9814 10490 11,619 13,305

M. Working capital 23415 22,667  CPASY 0 Srgdv 10375 12,088 15,353 14,738 7,274 20,121
Available cash 120,245 142917 135361 127,420 131,795 N‘),ﬁ} 165,435 180,172 1874406 208,567

As mdleated in the above tablc a dcf cit of net pl’Of]t in 2009/ 10 may be covered by ‘the
accumulated available cash (dlsposable cash balance at the end of each year). Also in the year
2013 and 2014, workmg capitals will be booked in cred:t side as indicated in the above table.
They are causcd by high mvestment ¢ost in 2008, and j jUSt starting time of repayment in 2013 and
2014. However these are also bqlanced out by the accumnulated available cash. - Accordingly,
YCDC can keep sound accounting untii the yeat 2020 and thereaﬁer ' '
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CHAPTER 10 INITIAL ENVIRONMENTAL EXAMINATION

10.1 ENVIRONMENTAL PROTECTION

10.1.7 Institutions and Jurisdictions
n ‘Environmental Apencics
1) Ministry of Environment
Presently, there is no responsible agency for environmental pfotection administrmion.
The. National Environmental Policy of Myanmar was adopted, and the National
Commission for Environmental Affairs is finaily drafting the National Framework

Environmental Law and the Env1r0nmental Impact Assessment (EIA) Law with the aim
to integrate environment and development effectively.

2) National Commission for Environme_ntal Affairs (NCEA) _
The NCEA has beé_ﬁ established under direct authority of the Minister: of _Fbreign
~ Affairs in order to carry out, follow-up and evaluate the national level of environmental

policy and decision 1mk1ng for sustamable dcveiopmcnt in accordance with Myanmar
AGENDA 21.

(2) Other Agenues Strongly Involvcd in Enwronmcnt Management
1) Mlmstry of Health
The Office of Environmental Hygiene and Protection agfiiﬁsf Di.sea_ses Vectors are
- major managing agencies for dealing with the urban environmental issues of Yangon.
2) Ministry of Forestry
Comrnunity Forestry Insirllctio_ns, stated by the Ministry of Forestry calls for

decentralization and development in forest management with the primary purposes of

both satisfying the basic needs of local communities and protecting the forests against
undue causes.

3) Ministry of Industry (1)
The Ministry of Industry (1) prescribed the Standing Order No,3/95 for factorics and
enterprises in order to adopt uniform preparatory measures beforehand for the -

prevention of pollution and destruction of the entire natural environment ¢nvelopihg the
water, land and atmosphere by which are being discharged by the factories.

(3) Outline of Jurisdictions and Competence

1} Industrial Environment

In the field of industrial environment, the Ministry of Industry (1) has a duty to control
polluting establishments.

2) Living Urban Environment
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In the field of quality of the living urban environment, the main agencies responsible
are the Ministry of Health for hygiene and sanitation and the Ministry of Porest for
living amenities.

3) Natural Resour_ces
Natural resources relevant in Yangon are mainly fresh water and fishery. The protection

of ambient surface water quality will involve the Ministry of Environment for nature
protection purpose and the Mlmsiry of Health for hyglene for sanitation purpose.

4) Natuml Habttats and Species
| The Mm\stry of Forestry makes conservation of natural habitats and species through
management of natural resources. '
5} Information System
There is no reguiaf Cbllection of environmental data in Yangon, exc.epting health data

and drinking water quality data. The National Framework Envirormental Law has
required for tht_z'preparation of annual statement of environmental quality.

10.1.2 Legislative and Regulatory Framework
(1) Living Environment
. The National Framework Environmental Law would stipu_late. that discharge and disposal of -
liquid and solid waste by individuals or industries are forbidden. The law explicitly provides

that waste deposits in public places as well as throwing away domestic waste and other
waste like gravet and stones in public places, streets, rivers, or ponds are forbidden.

(2) Natural Environment
1) Biodiversity
Myanmar scores as one of the richest biological reserVoirs_ in Asia. Wide varieties of
flora and fauna exist in the country. 285 families of flora, consisting of about 7,000

specws have been recorded. Myanmar also has a rich diversity of wild fauna. About 300
mammal species have been recorded.

2) Forest Resources
Myanmar is well endowed with rich natural forests. Forests cover about 340,000 km®
constituting over 50 percent of the total area of the country. The Government is
currently makmg efforts to prevent deforestation in. The Forest Policy was adopted (o

ensure sustainable dcvclopment of forest resources while conserving wildlife and wild
plants, and enhancing the ways of living of indigenous people.

(3) Landscape and Cultural Patrimony

The pfeservation of cultural patrimony is managed under the Protection and Preservation of
Cultural Heritage Region Law. The law provides the rules that the Minister in charge of
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culture must establish the national inventory of goods, monuments and sites of cultural
value. :

{4} Natural and chhnologxcai Risks
{‘he m’magement of natural and technological risks, especlally the risks related to flooding,
landslide, drought and fires, is the duty of the State Peace & Development Council.

(5) Public Participation =~
The involvement of the publ.ie is one of the most crucial aspects of the ETA proc_ese. The

provision for public pariicipation is contained in the National Framework Environmental
Law. : ' ' '

1'0.1.3 Environmental Policies

(0 Local.En_vironment Policy

" The YCDC has launched a progratn of eavironmental protection around 1990°s, with the
objectives of protecting ecosystems and living conditions of people. However, actions have
been limited to specific aspects like preservation of green belt, rehabilitation of soils and
awareness heightening, etc,

(2) National Environment Policy

- The NCEA drafted the ‘National Environmental Policy, whioh was adopted. The Policy
forms the basis for developing environmental strategies, envimnmental programmes and
plans. The NCEA also initiated the drafting of the Myanrnar Agenda 21 based on the
Agenda 21 laid down by the United Nations Environment and Development Conference in
1992 for achtevmg sustainable development

10.1.4 Environmental Conventions and Criteria

(1) International Conventions
The government of Union of Myanmar has signed or ratified several international
conventions pertaini_ng to environmental protection. The follow-up of conventions initiated

by the Rio Conference is the duty of the NCEA which has been designated as the focal
point, in charge of coordinating technical commissions composed of concerned mlmsters

(2) Eavironmental Standards

There are no ambient quality standards for environment in Myanmar; Emission standards
for water and air pollutions are those only generated from industrial activities, established
by Ministerial Standing Order No.3/95 of Ministry of Industry (1).
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10.2 EXAMINATION OF ENVIRONMENTAL EFFECTS

10.2.1 Scope of Environmental Evaluation

(1) EIA Requirement

The national framework environmental law ‘md the decree establishing an EIA both require
an EIA for activities, prOJects and programs of development. These requirements are
discussed below in order to better define the expected scopes and pertinence of an EIA for

_ the Master Plan The EIA legal requirement as cstabhshed in Myanmar concerns activities,
projects and programmes all together. The EIA procedure requires that positive and
negative impacts are both considered and specified mentioned in the study.

(2) Purposc of IEE

The Initiat Enwronmental Exmmnatlon {TEE) 15 useful to find out the possible negatwe
impacts of the Master Plan project on the social and natural environment. The IEE is a
procedure whwh is recommended by JICA’s gundelmes and which foltows checklists
established for the water supply sector. The purpose of IEE is to clar;fy the needs and
targets for further environmental assessment within the scope of EIA,

The IEE process includes the evaluation of the initial state df environment conditions. The

result of the IEE is an evaluation of the main expected orientations and issues to be focused

on in the forward EIA study. The IEE is performed below through the review of the project
components and potentlal impact sources, and the _screening and rankmg of possible

negative effects.

10.2.2 Project Compone_'hts and Sources of Environmental Impacts

Impiemcntatioh of the Master Plan is based on the installation of indispensable watcr supply
- facilities, which will meet the future water demand and 1mpr0\re the sanitation conditions of
Yangon City. Construction and operation of these units are however potentlal sources of
undesirable impacts, which need consideration in order to avoid negative feedback effects on

social or natural environment. The detailed projcct_éomponents of Master Plan have been
. proposed other chapters. ' '

10.2.3 Screening of Potential Effebts '

The analysis of the present conditions of environment in Yangon and its outskirts that there is
no critical issues both in terms of urban and natural environment, The sanit_ary conditions of
Yangon have important _irhpaéts on the health aépect of resident, their quality of life and quality
of the natural environment. The initial screening of the poésibie impacts both construction and
operation & maintenance phaées have been done by the checklist fulfilled. '

The results showed that the conditions of operation and maintenance of faéilities are the main
factors of environmental sustainability of the projects and determine the nature and importance
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of the potential effects. Institutional capacity to manage and follow up environmental measures
is also an important factor of good integration of environment in the project and Master Plan.

10.2.4 Terms of Reference of EIA

(h

@

3

&

(5)

Purpose of the EIA Study

The Master Plan will permit to achieve better public hcalth performances and to upgrade the
quality of the living environment. The full achieverent of such objectives is, however,
related to the favourable selection of sites for water suppiy facilities, their techmcat design
and their suitable opcratlon and maintenance.

The purposc of the EIA study is to make sure that sanitation lmprovement will not result
into transferring pollution and nuisances from the urban area to the natural area.

The output of the EIA study will be the evaluation of the expected impacts of the
Pre-Feasibility Study and the definition of an environmental m_a'nager'nent plan intended to
define a frame for taking into account environment and sustainability factors in the project. .

Study Areas and Projects

The EIA will be done within the scope of the Pre- Feamblhty Study and cover the study area
of the Master Plan.

Scope and Objectives of the EIA

It is assumed that the scope of this EIA is basically determined by the giobai ﬁoure of the
Master Plan more than the individual project packages induced by the Master Plan, which
w1ll be subject to alternative choices.

The evaluation of the posmvc and negatwe 1mpacts of the projects wnthm the scope of the
Pre-Feasibility Study constitutes the core of the study. It will be based on a good knowledge
of the present conditions in the project areas and the lmpact sources of planned facilitics.

Major Potential Sources of Impacts and Main Issues of Study

The major potential sources of impacts of the projects have been identified for summarised
below:

- Conditions of instatlation and maintenance of facilities in the on-site treatment area
- Construction works

- Land acquisition

- Others (pollution and nuisances)

Field Surveys
The env1ronmental assessment will be based on a set of lnvestlgatlons and field surveys,
which will be conducted by the local consultant in coordination with JICA study team and

YCDC, and based on TOR. The TOR is prepared by the JICA study team in coordmauon
with YCDC for finalisation.
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1) Ecological Sufvey

The ecological survey of the Hlaing River will provide data for a better evaluation of
the effects of raw water intake and wastewater discharge and for future follow-up of
env1r0nmental improvement with implementation of the Master Plan. The survey
should focus on the aqﬁatic habitats existing at the location of the planned raw water
intake and wastewalter discharging outlets.

2) Sogial Survey$

The sogial'questions raised by the project sites issue ate:

- To which extent does the implementation of facilities impair the livelihood resource
base of local communities and their living environment?

-~ To which extent do these facilities after operation and during construction works
induce nuisances to the neighbourhood residents?

- Does the project directly or mduectly fit with the social Ob_[ECthCS of current
policies (poverty, employment, publlc health)

- - Are the project sites free of valuable natural and cultural assets ot envxtonmemally
valuabie assets‘?

The social surveys of fac;htles lmplamatlon areas will provide all the necessary data for
a better understanding of possible effects on the human communities. The surveys witl
cover sevefal key tasks that need to be identified after observation of sites on
case-by-case basts.

- (6) Anélytic studies

Investigations will be based on the analysis of existing data and on field observation, as well
as from discussion with experts as possible. These investigations deal with 2 categories of
objectives:

Evaluating the possible importance of expected impacts for specific issues, according 1o
the projects design and management conditions.

Evaluating the mitigations / measures to be undertaken as regards to all the identified
impacts of the project on the environment.

(7) Reporting

The full EIA report will include all the chapters required by the draft on Environmental

Impact Study Law in Myanmar, based on the environment related chapters included in the
Final Report of the JICA study. '
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