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APPENDIX |  NETWORK PLANNING

1 TERMINOLOGY

The terminology of transmission and distribution facilities used in this appendix is defined as

below and a con'ceptuai layout of a typical water supply system composed of these facilities is

shown in Figure L.1.

Raw water main (RWM) :

Transmission main (TM) :

© Service reservoir (SR): )

Terminal reserveir (TR):

Distribution main (DM :

A main pipe constructed for conveying water from a source of

supply to a treatment plant.

Transmission mains consist of components that are designed
to Co_nvey large amounts of water over great distances,
typically between major facilitics within the system, for
example, between a treatment plant and a service réservoir,= a
service reservoir and another, or a pumping station to a
service reservoir. Individual customers are not served from
transmission mains. '

Service teservoirs balance daily fluctuations in demand, and
provide security of supply against failure of trunk mains.

In this Study a terminal reservoir is planned, whose functions

'are to mix and store water from two source systems for

conveymg tO SEervice reservoirs.

Distribution mains are an intermediate step toward delivering

‘water to the end customers. Distribution mains are smaller in

diameter than transmission mains. Frequently, distribution
mains arc connected to service reservoirs,

Secondary distribution main (SDM) Secondary distribution mains are connected to a

Service line (SL):

Transmission pump (TP):

distribution main and are smaller than distribution mains in
diameter,

" Service hnes transinit the water from the distribution mains or

secondary mains to the end customers.

Transmission pumps are used for increasing water pressure
within the transmission system.

I-1
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Distribution pump (D¥); Distribution pumps are used for increasing water pressure
* within the distribution system,

F.igure I.1 Conceptuat Layout of Typical' Water Supply System

2 DESIGN CRITERIA

Design flows and formulas along with the planning and designing conditions used are defined as
below. ' '

2.1 DESIGN FLOWS AND FORMULAS

1y Daily average water demand (m*/day):Qave

Daily average water demand is calculatéd by dividi'ng annual total water demand by 365
days, '

Qave = Annual total water demand / 365 days

2} Daily maximum water demand (m*/day): Qmax

This demand generally occurs during the hot season, when people consume maximum
amount of water, =~ _ '

= Design capacity of water sources, intake, raw water main, treatment plant and
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3

4)

.5)

6)

transmission system (mains and pumps)

For Yangon City

>5 Peak factor = 1.2 of the dai'ly average water demand (Qmax = 1.2 x Qave)

. Remarks: For the design capacity of water sources, intakes and raw water mains, water
loss generated in water treatment plan shall be added to the daily maximum water
demand. ' '

.Hourly maximum water demand (m*/day): Qhr

= Design capacity of distribution system (mains and pumps)'

For Yangon City

>> Hourly Factor = 1.4 of the average hourly demand in the daily maximum water
demand ' ' '
{Qhr = 1.4 x Qmax)

Daily demand profile

= Design capacity of service reservoir

For Yang' on City

>> Storage volume = 8-hours demand of hourly average of the daily maximum demand

Pressure requirement

' A minimum distribution pressure in the mains is 15 m head (1.5 kgfem?), which ensures that

water is s.upplied to the second or third floor of house.

'Pipe friction formula

'Hallzch—William_s formula is used for analyzing the. existing network system and

planning and designing the proposed new network system.

H = 10.666 C'# 5143 Q.1
Where: H = head loss due to friction (m)

Q = pipeline flow rate (mn*/sec)

D = pipe diameter (m) .

L = distance between section 1 and 2 (m) -

C = Hazen-Williams C-factor
Existing pipes: the values estimated from pipe conditions
New pipes: 120 (considering focal losses and increase in friction

with age by 2020)
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7y Network analysis software

Following software is used to analyze the present network system and plan and design future

network system.

Info Works WS Ver.3.5, Water Rcsearch Center

2.2 PLANNING CONDITIONS

{1) Water Demand

Table 1.1 shows s'umma.ry of planned yearly water demand from 2000 to the Itarget year of
2020 in five-year intervals. The details for water demand estimation are explamed in the
Chapter 4 PLANNING FUNDAMENTALS.

Table 1.1 Summary of Water Demand

2015

- 2020

2000 2005 2010

Population _ 3,887,000 4,403,0_60 4,955,000 | 5,541,000 | 6,159,000
Service Population 1,443,441 | 2,201,500 2,973,000 3,601,650 | 4,311,300
Service rate (%) <74 50 60 65 70

"Net consumption (m’/day) | 256,306 | 495,131 733,012 | 970,730 | 1,195,456
Leakage ratio (%) _ 50 45 40 35 .25 .
Average water demand (m°/day) 512,612 800,238 | 1,221,687 | 1 ,493,443 _1,593,541
Maximum water demarnd (m’fday) 51 5,106 1,080,300 | 1,466,000 | 1,792,100 | 1,912,700

For the network analysis of the year 2000 and 2020, water demands by ward or sub-sectionin
a ward are prepared. For small ward the water demand by ward is adopted but for large ward
the ward is equally divided into 2 to 6 sections accordmg to the size of the ward and total
water demand of the ward is equaily distributed into these SCCHons,

(2) Water Source

The existing and proposed water sources for YCDC water supply system are summarized in
Tabie 1.2, being categorized into three source systems: reservoir system, Hlaing nver system

and groundwater system.
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Tabte .2 Water Sources for YCDC Water Supply System

Name of source Existing or new Average intake Planned intake

| amount in 2000 amount
(m*/day) {(m*/day)

A. Reservoir . _
a) Hlawga reservoir _ Existing source 75,000 75,000
b) Gyobyﬁ rescrvoir Exisﬁng source 118,200 . 118,200
¢) Pyujyi reservoif Existing source 245,400 245,400
© d) Ngamoiyeik rosorvoir | Now source it 409,000
Sub-total : _ 438,600 847,600
B. Groundwater _ Existing and new . 43,890 158,500
C. Hlaing river ' Néw source o 981,500
Total T | N 1,087,600

(3) Water Treatment Piént

Al the water of the reservoir system are conveyed from the sources to Hlawga reservoir area
and treated in bulk with direct filtration process. On the other hand, Hlaing.river water is
drawn at Gwandansha and treated with coagulation and filtration process at the site. The
treated water is then conveyed to the city area for distribution. Good quality of groundwater
is withdrawn, treated with disinfection and injected into distribution system, Groundwater in
Hlaingthaya towniship has high concentration of manganese and iron. This groundwater will
be treated with appropriate treatment process and injected into distribution system.

3 . PROPOSED TRANSMISSION AND DISTRIBUTION SYSTEM

Four TEServolrs, H!a'ing river and groundwater are planned as sources of the future city water
supply: Groundwater is only a smali portion of total amount and will be injected on the site where
the water is.withdrawn While reéervoir and river sources represent a large amount of water. Since
- they are located in remote area of the cuy, it is necessary to convey water to the city area for
distribution. Therefore reservoir and river sources are “mainly considered when transmission and
distribution system is planned.

3.1 TRANSMISSION SYSTEM ALTERNATIVE

1) Alternatives

As stated in the planning conditions, reservoir and river water is separately treated in bulk at
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the riverside or Hlawga reservoir area. These two source systems are called reservoir system
and river system respectively. After treatment, both the waters are conveyed to the city area
for distribution. Based on these two systems, following two alternatives for the transmission
system are formulated.

Alternative A: Combined System (CS)

The river system and the reservoir system are combined at a terminal reservoir and both
source waters are mixed. The mixed water is then transmitted to service reservoirs by
gravity or pumping and distril_iutcd from each service reservoir to customers. A
conceptual layout of this alternative is shown in Figure 1.2 (A). In this transmission
system,-two majof pipelines will be laid along the central ridge of the city and in the
eastern city.

Alternative B: Separate Systém (SS)

The river and reservoir systems are s'epa.rated and eéc_h System’s water is separate]y.
transmitted to service reservoirs of the zones coyeréd by each system by gravity or
pumping. Then water is distributed from each service reservoir. A conceptual layout of
this alternative is shown in Figure 1.2 (B). In this transmission systém, the river system
covers the western c_ity' and the Yeservoir system covers the eastern city and three major -
pipelines will be laid in the low lah(_i in the western and the eastern city. '

(A} Combined System (B Separated System

Figure 1.2 Conceptual Layout of '_!‘ran'smissio_n' System Alternatives
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(2) Comparison of Alternatives _ _
Both alternatives are compared in Table 1.3 and many advantages of Combined System is
recognized in terms of flexible source mdnagement higher reliability of water supply, Iess

complicated operation and maintenance, and more flexibility in the transitional stage fo the
- new system. Therefore, Combmed System is proposed for the future water supply system of
the Yangon city.

Table . 3 ccmp.arison of Transmission 'System Alternatives

Item_

Combined System (CS)

Separate System (SS)

Water source

Flexible operation of source systems.

Rigid operation of source systems.

management Amount and time of use of water Each source system has fixed
sources can be managed dependmg on | distribution zones, which makes the
water demand or conditions of water operation rigid.,
sources, _
A management plan is necessary.
Water supply If one of the two source systems has | If one of the source systems has an
reliability an accident, the other source can accident, water supply willbe

supply water evenly to all the city
arca,

suspended in the supply area
covered by the accident system.

Operation and
maintenance

The number of transmission and
distribution pumping stations can be
decreased. Most of the water supply
zones are covered by gravity flow
distribution from service reservoirs.
Operation and maintenance can be '
easy.

More transmission mains and
distribution pumping stations than
Combined System are required.
Most of the water supply zones are
covered by pumping and it makes
operation and maintenance
complicated,

Operation and

If both source systems are managed

The operation and maintenance for

maintenance properly, treatment and transmission | separated two systems cost more.

costs - costs can be reduced. '

Construction ' More transmission lines than the

cost combined system are required,
which increase the construction

N | costs.
Transitional Without the river system, the reservoir | Without the river system, it is
stage system can transmit water o all the difﬁéu_lt 1o transmit water to the

service area.

western paﬁs of the city. So the both
Systems must be simultaneously
constructed to cover all the service
areas. A large initial investment is

required.
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3.2 CONCEPT OF PROPOSED DISTRIBUTION AND TRANSMISSION SYSTEM

(1) Separation of Distribution System from Transmission System

A conceptual layout of the cxiéting network system is shown in Figure 1. 3. In the existing
water supply system, many off-takes from the transmission mains, typically 6” or &7,
particularly along the 56” Gyobyu pipe, are recognized. These off-takes make functions of
the transmission and distribution system unclear and the operation and maintenance more
- complicated. In _suéh system, it is very difficult to' monitor and control flow and pressure of
water supply system. ' '

Figure 1.3 Conceptual Layout of Existing Water Supply System
(Transmission and distribution system are connected.)

The followings are_'aclvantages of the system in which distribution system is separated from
transmission system.

»  Easy monitoring of flow and pressure in transmission system and distribution system.
»  Easy and fair allocation of water to each water zone.
~ »  Smaller size of water supply facility and its construction cost.

With the separated system, transmission and distribution systems must be designed with

daily maximum and hourly peak water demand, respectively. While without the separated
system, all systems should be designed with the hourly peak water demand, which results in
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larger capacity of water supply facilities.

Because of these advantages, it is proposed that the distribution system is separated from the
transmission system. To achieve separation, all off-takes should be disconnected from the
transmission mains in future.

(2) Introduction of Zoning System

Once distribution system is separated from transmission system, it is easy and efficient to
introduce distributioh»zoning system {zoning systemy}. Introduction of a zoning $ystem
makes the entire water'supply system more efficient and manageable. There are several
advantages of zoning system as follows. : '

>  Basy monitoring and control of flow rates and pressure in the zones
»  Easy monitoring and control of leakages, and
. »  Easy operation and maintenance by zone

Uenerally, as the water supply area becomes lérger, the operation and maintenance of the

system become more complicated. But even in the Jarge water supply system, introduction of

zoning system makes the operation and maintenance efficient and less complicéted. In a large

water supply system like Yangon city, zoning system should be introduced to manage the

system efficiently. T herefore, Zoning System is proposed for the future Yangon water supply
“system. The conceptual layout of separation of distribution from transmission system and
~ zoning éystem is shown in Figure L. 4. ‘ '

I-9



The Study on Improvement of Water Supply System

in Yangon Cigy in the Union of Myanmar Appendix I

UOTEAST

Figure 1.4 Conceptual Layout of Proposed Water Suppiy System
~ {Zoning system and separation of distribution form transmlssmn system)

3.3 ZONING SYSTEM PLAN

(1) Preconditions

A zoning system is introduced to the existing system based on the following conditions.

1) Natural system
When the zoning system is éelected, topography and natural system (river lake, etc.) are the
most important factor. The city area is divided by three major rivers, Ngamoiyeik Cré_ek,
Hlaing River and Yangon River. According to this system, the city area or the water supply
area can be divided into three major blocks as shown in Figure 15. Theée three blocks. are
called Central, East and West Block, respecnvely Other natural systems such as Hlawga

reservoir are also considered.
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Figure 1.5 Water Supply Block System

2) Administrative boundaries

Admihist_ratively, it is advahtageous that zoning boundaries be the same as township
boundaries. So zoning boundaries will be the same as township boundaries as far as
possible.

3) Artificial structures
| Route and size of roads, streets and railway and location of vacant lands are considered for
the routes of pipelines and other water supply facilities such as service reservoir.
4) Land avai]aﬁility 7
Appropriate land should be available for proposed water supply facilities.
(2) Zoning Concepts
1) Service reservoir

One service reservoir should cover one distribution zone excluding the area covered by
" existing service reservoirs. The location of service reservoir should be as near to zone
center as possible, for both cost and head loss reasons.

2) Terminal reservoir
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Terminal reservoir, where the treated water from both the river and reservoir systems is
mixed, will be located near the Hlawga No.l Pumping Station. The elevation of the
proposed site should be less than 45 feet to draw the Hlawga reservoir water and Pyugyi
reservoir water through Hlawga reservoir by gravity.

3) East block

" The elevation of this block raﬁges from 10 feet (3 m) to 30 feet (9 m). There is no high land
from where water can be supplied by :gréwity flow. In this blo'ck, water must be supplied by
pumping. Considering towﬁship boundaries and the area and extent of the block, it is
appropriate that three zones should be established. To convey water to each zone from
Terminal Reservoir, a transmission main will be laid along the center of the Block, An

~ analysis may be required whether water should be conveyed from this main or Central
Block to the southernmost areé, Thaketa and Dawbon.

4) Central block

The elevation of water supply area in this block ranges from 10 feet (3 m) to 120 feet (37

m). To supply water to most of the area in this block by gravity, service reservoirs should

be located on the central ridge of the 'city and a transmission main also should be located
along this ridge. To distribute water to the edge of each zont_:_ from the ridge, the elevation

of service reservoirs should be at least 120 feet (37 m). Only two areas in this Block have

this high efcvation.-_One is east of Hlawga reservoir and the other is north of the airport.

These two areas are considered for proposed sites of reservoirs.

When zoning is designed in this block, the existing service reserveirs, Kokine, Central and
Shwedagon cover a zone of the downtown areé; and existing transmission mains are used to
fill these reservoirs. The total capacity of these three reservoirs is 31 million gallons (MG)
(141,500 m’). The design capacity of service reservoir is 8 hours of maximum water
demand so that water demand of 450,000 m’/day can be covered by the existing reservoirs.
A zone will be made for covering this demand in the downtown area. For the rest of the

area, it is appropriate that four (4) zones be formulated considering topogfaphy and
township boundaries of the block. '

As stated in planning of East Block; an analysis is required whether water should be

conveyed from Central Block or from Eastern Block to the southernmost area in the East
Block.

5.) West block

The elevation of this block ranges from 10 feet (3m) to 30 feet (9 m). Most of the West
Block is supplied with the groundwater withdrawn in he local areas. Only in Hlaingthaya,
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groundwater supply will be supplemented by the surface water from the Central Block and
a transtission main from the Central Block is required for this township.

(3) Zoning System and Zonal Water Demand

Based on the conditions and concepts stated above, zoning boundaries are delineated as
shown in Figure 1.6 and zonal water demands in 2010 and 2020 are estimated in Table 1.4



Twantay Canal

Yangon p
River

Figure 1.6 Distribution Zoning System
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Table 1.4 Zoning System and Water Demand
Distribution - Water Demand (m’/day)
Block Zone Né. Average Maximum Average Maximum
. in 2010 in 2010 in 2020 in 2020
Contral Downtown| 1 | 344,000 | 413,000 | 376,000 | 451,000
Downtown East| 2 167,000 - 200,000 271,000 326,000
Central West | 3 | 190,000 228,000 243,000 291,000
Hiawga 4| 195,000 234,000 262,000 | 325,000
Central North | 51 25,000 30,000 29,000 34,000
East Fast South 6 | 84,000 101,000 121,000 145,000
East Central 7| 95,000 114,000 111,000 133,000
East North 8 36,000 43,000 52,000 62,000
West  [WesiSouth | 9| 11,000 13,000 20000 | 25,000
West Central | 10| 12,000 14,000 20,000 24,000
West North 11 63,000 76,000 £1,000 97,000
(222,000 | 1,466,000 | 1,586,000 | 1,913,000
(4) Water Balance

Constdering the groundwater potential, the balances between water sources and water
demand in 2001, 2006, 2010, and 2020 are shown in Table L5(1), 5(2), 5(3), 3(4),
respectively. It is not until the Hlaing river development when the water balance is negative,
i.e. the available water source amount is less than the water demand.

The balance between water source and zonal water demand in 2001, 2006, 2010 and 2020 is
estimated as shown in Figure 1.7(1), 7(2), 7(3) and 8(4) respectively.
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Table 1.5(1) Estimated Water Balance in 2001

Unit: m*/day

Distribution _ ' Water demand Water source (cst.)
Block Zone No.| Average Maximum Ground Surface
Central ~ [Downtown - | - 247,100 . 296,500 29,400 ]
Downtown East 2 80,000 96,000 5,600
Central Wesl 3 76,900_ C 92300 | 500 350,700
Hlawga 4 80,800 | - 97,000 1,600 _
. {lCentral North 5 14,500 17,300 : 0
Fast . East South 6 10,200 o 12,200 3,600 :
Fast Central 7 0 0 900 0
iZast North 8 0| 0 0 0
'West ' [West South 9 1,800 T 2,200 2,000 0
~ [West Central 10 1,300 L6060 0 0
West North {1 .0 . 0 200 _ 0
512,600 615,100 © 43,800 350,700

Available Water Quantity by Source
Surface water source . .
Gyobyu Reservoir : 121,300
Pyujyi Reservoir

; 229,400

Hlawga Reservoir

Ngamoeyeik Reservoir - . . : 0

Sub-total - | 350,700 |
Hiaing river ' : : 0
Total 350,700
Groundwater - 43,800 |
Total T 394,500
[Daily max (est.) ' : 434,000

Note: The billed water ratio of April to Sept = 1.1 So the peak factor is assumed 1.1.
. Estimated total flow rate of all reservoir sources in August 2001 = 351
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Table .5(2) Estimated Water Balance in 2006

Unit; m’/day

Distribution . Water demand Water source (est.)
Block . Zone No.| Average Maximum Ground Surface
Central  [Downtown l - 295,600 354,800 © 48,100
Downtown Bast 2 123,500 . 148,000 8,000
Central West 3 133,500 160,200 900 847,000
Flawga 4 137,900 165,500 1,900
Central North 5 19,800 23,700 0
Bast - [East South 6 47100 - 56,600 3,100 .
Bast Central 7 47,500 57,000 800 0
[East North 8 18,000 - 21,500 S0 0
West ' [West South 9 6,400 7,600 1,700 0
'West Central 0 6,700 7,800 0 0
West North it | 31,500 38,000 200 0
: . 867,500 1,040,700 64,700 - 847,000
Available Waier Quantity by Source T
Surface water source : C .
Gyobyu Reservoir ' 118,000
Pyujyi Reservoir : : ' 245,000
Hlawga Reservoir . : 75,000
Ngamoeyeik Reservoir : . 409,000
Sub-total : : - : ' : 847,060
[Flaing river . ' ¢
Total - ' 847,000
Groundwater 64,700
- Totat : ' : 911,700

Note: Peak Factor = 1.2 '
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Table 1.5(3) Estimated Water Balance in 2010

Unit: m*/day

Distribution Water demand Walter source (est.)
Block Zone No.| Average Maximum Ground Surface
Central  [Downtown { 344,000 413,000 41,400 - 371,600
Downtown East 2 | 167,000 200,000 7,200 192,800
" ICentral West 3 190,000 228,000 - 800 227,200
Hiawga 4 195,000 234,000 1,700 232,300
Central North 5 25,000 - 30,000 0 30,000
Fast East South 6 | - 84,000 101,000 2,700 98,300
' East Central 7 95,000 114,000 - 700 113,300
East North g 36,000 43,000 0 43,000
West  [West South 9 11,000 13,000 1,500 0
'West Central 10 12,000 14,000 -0 0
'West North 11 63,000 76,000 75,700 0
_ _ . _ 1,222,000 1,466,000 131,700 1,308,500
Available Water Quantity by Source : ' :
Surface water source L
Gyobyu Reservoir 118,000
Pyujyi Reservoir 245,000
Hlawga Reservoir 75,000
Ngamoeyeik Reservoir 409,000
Sub-total 847,000
[Hlaing river 470,000
Total 1317,000
' [Groundwater 131,700
Eotal 1,448,700
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Table 1.5(4) Estimated Water Balance in 2020

Unit: m3/déy

__Appendix

Distribution ] Water demand Water source {(est.)

Block Zone FNO. Average Maximum Ground . Surface |

Central  [Downtown I 376,000 451,000 27,900 423,100
Downtown East 2 | 271,000 326,000 4,500 321,500

Central West 3 243,000 291,000 400 290,600

Hlawga 4 262,000 325,000 500 324,500

{entral North 5 29,000 34,000 0 34,000

East East South 6 121,000 145,000 400 144,600

[East Central 7 111,000 133,000 0 133,000

East North 8 52,000 62,000 0 62,000

West 'West South 9 20,000 25,600 24,500 500

West Central - 10 20,000 24,000 17,300 6,700

[West North 11 81,000 97,000 82,500 14,500

o 1,586,000 1,913,000 158,000 1,755,000

Available Water Quantity by Source :

Surface water Source ]
Gyobyu Reservoir 118,000
Pyujyi Reservoir 245,000
Hlawga Reservoir 75,000
Ngamoeyeik Reservoir 409,000
Sub-total ' 847,000

[Hlaing river 940,000

Total 1787.000

Groundwater 158,000 '

[Total 1,945,000 ]
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Figure .7(1) Estimated Water Balance in 2001 in Daity Average Demand
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Figure 1,7(2) E:stimated Water alanc_e in 2006 in Daily Maximum Demand
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Figure 1.7(3) Estimated Water Balance in 2010 in Daily Maximum Demand

Appendix |
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Figure 1.7(4) Estimated Water Balance in 2020 in Daily Maximum Demand
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4 TRANSMISSION FACILITY PLAN
4.1 OUTLINE OF MAJOR FACILITIES

Based on the topography, land availability for facility and road aliments, the approximate location
of service rescrvoirs and route of transmission mains arc proposed as shown in Figure 1.8. The
more detailed planning of facilities is explained as follows.

4.2 TRANSMISSION MAINS FROM SOURCES TO TERMINAL RESERVOIR

(1) Reservoir System
1) Outline -

The raw water of two reservoir systems, Pyugyi and Ngamoéycik_, is conveyed and
discharged to Hlawga reservoir and mixed with Hlawga rés_ervoir water. Then, the water of

" three reservoirs is drawn to Terminal Reservoir. The Hlawga reservoir will play a role ofa
balancing reservoir between the seasonal source availability and water demand. Gyobyu
reservoir water is directly conveyed to Terminal Reservoir by a pipeline.

2) Gyogbyu system

Existing transmission_mains and pumps are utilized for conveying the raw water of
Gyobyu reservoir to Terminal Reservoir. One additional pump in the existing intake pump
station and one connection pipe from the existing pipe to Terminal Reservoir are required.

3) Pyugyi system

Ex1stmg transmission mains and pumps are utilized for conveymg the raw water of Pyugyi
reservoir to Hlawga reservoir and the water of Hlawga reservoir is brought to Terminal
Reservoir by grav1ty. One additional pump in the existing intake pump station is required.

4} Proposed Ngamoeyeik system

The construction of transmission mains to use Ngamoeyeik reservoir is currently
suspended The constructed part is about one third of the plan, 9 miles of 56-inch pipeline.
Based on the use of this pipeline, new transmission mains and a pump station in intake site
are added and the water is discharged to the Hlawga reservoir, where the water is drawn to
Terminal Reservoir by gravity. The detailed compansons with alternatives are shown in
Annex 1 Design Caiculanon Sheet.

5) Hlawga system

The raw water of Hlawga reservoir together with Pyugyi and Ngamoeyeik water is drawn
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at the proposed Hlawaga intake facility to Terminal Reservoir by gravity.

(2) River System

The Hlaing river water is taken by gravity to intake pump station and pump up to proposed
Hlaing water treatment piant. The water treatment plant is planned at about 7 km from the
intake site. After treatmcnt, the treated water is conveyed to Terminal Reservoir in the south
of Hlawga reservoir. The two lines of transmission mains and a pump station are required to
convey the treated water from the water treatment plant to Terminal Reservoir. The
comparisons with alternatives are shown in Annex 1 Design Calculation Sheet.
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(3) Proposed Facility Form Source to Terminal Reservoir

The proposed transmission facilities are summarized in Table 1.6.

Table 1.6 Proposed Transmission Mains from the Sources to Terminal Reservoir

Pipe

Route Lines Approx | Approx { Design
diameter | distance { pump flow rate
(mm) (m) head | (m%day)
' (m)
A. Reservoir system _ _ '
1. Ngamoeyeik reservoir to the existing | 1 1800 | 30,000 411,000
line .
2. Ngamoeyeik pump station 60 41 1;000
3. Duplication of existing line 1 1100 13,000 187,000
4. Connection line from Gyobyu 1
pipeline to Terminal Reservoir _
B. River system . |
1. Intake to water treatment plant 2500 7,000 15 . I.,OO0,00Q
2. WTP to Terminal Res. S2 | 2000 [33000. | 60 | 1,000,000

4.3 TRANSMISSION SYSTEM

Figure 1.8 shdwed_ the proposed transmission system and zoning and Figure i.9(1) and 9(2) show

a schematic layout of the planned transmission system in 2020 and 2010 respectively.
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(1) Terminal Reservoir

Terminal Reservoir is planned to be located southern Hlawga reservoir and designed to store
the total mixed water amount of {,817,000 m%day for onc hour, The purpose of one-hour
storage reservoir is to mix and store water for pumping from Terminal Resetvoir to service
reservoirs. Terminal Reservoir is designed with 4 m depth, Proposed design of Terminal
Resetvoir is as below:

- Required volume for one-hour storage: 76,000 m’®
- Proposed capacity: 80,000 m’
- Required land area: 20,000 m®

(2) Service Reservoirs

Figure 1.8 shows the location of proposed service reSer\_foirs. The capacity of each reservoir is
designed in Table 1.7 together with distribution method in each zone. Required land area is
calculated based on 6 m depth, which is the same depth as the existing reservoirs.

Table 1.7 Capacity of Proposed Service Reservoirs

Distri. Distribution zone Maximum Required Proposed Capacity Required Distribution
block ' water volume  capacity tothemax land method in
‘ demand in -~ demand _ zone
- 2020
Name No. m/day m’ o’ hours m’ _
Central Downtown 1 451,000 150,000 141,500 - 75 24,000 Gravity
Downtown East 2 326,000 109,000 100,000 74 17000  Pump
Central West 3 291,000 97,000 100,000 82 17,000 Gravity
Hlawga 4 325,000 108,000 100,000 74 17,000 Gravity
Central North 5 34,000 11,000 10,000 7.1 2,000  Gravity
[Hast East South 6 145,000 48,600 50,060 8.3 8,600  Pump
Fast Central 7 133,000 44000 50,000 90 8000 Pump
East North 8 62000 21,000 20000 77 3000 Pump
West  West South "9 25,000 _ 8,000 10,000 96 2,000 Pump
West Central 10 24,000 8,000 10,000 10.0 2,000 Pump
West North 1 97,000 32,000 30,000 74 5,000 Pump
from Centeal Block 11 {(50,000) .
913,000 636,000 621,500 78 105,000

From following service reservoirs water is transmitted to the next service reservoir by gravity.
At these service reservoirs, only the water amount necessary for the respec,twe zone is
discharged and exposed to atmosphere. The rest of the water amount that us used for the next
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zone is still kept pressurized in the pipe and transmitted to the next service reservoir by the
reiaining pressure. By this transmission method, energy loss can be reduced and pumping
pressure can be utilized more efficiently.

1) Hlawga

2) Central West

3) Downtown East
~4) Kokine

Transmission Mains

Following existing transmission mains will ve used as transmission mains in the proposed
transmission system and the rest of large diameter mains will be used as distribution mains.

Table 1.8 Existing Transmission Mains Used in the Pfoposed System

No. Route . - Lines Pipe diameter |- Distance
From To - (mm (inch)) (km)
1 Terminal Res. Yegu SR 1 1670(66) 16
2 Terminal Res. Kokine SR L. - 1420(56) 19
Terminal Res. Kokine SR - 1 1060{42) _ 9

It was checked whether these transmission mains could convey the necessary amount of
water demand in 2020. The result shows insufficient capacity and additional mains are
required'. In Table I.'8, duplicate mains to strengthen the existing transmission mains are
planned. :

Prbposed new transmission mains together with necessary pump head are planned as shown
in Table 1.9. Detailed calculation and alternative comparisons are shown in Annex 1 Design

Calculation Sheet.

The pipelihe route in 2020 and 2010 is also shown in Drawings, a supplement material.
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Table 1.9 Proposed Transmission Mains
Route Lines Pipe Distance | Pump Design
diameter (m) head flow rate
From | To {mm) © (m) (m*/day)
A. New fransmission mains _ o
Terminal R Hlawga SR 1 1800 500 - 38 554,000
Hlawgé SR Central North SR t 900 6300 - + 34,000
Hlawga SR. East North SR ) 1350 13000 ~ 195,000
East North SR East Central SR 1 1200 73(_)0 - 133,000
Terminal R Branch ' | $12,000
Branch Central West SR : 2200 7'500 >0 : | 762,000
Branch . West North SR 1 700 9800 - 50,000
Central West SR DT East SR t 1800 | 12500 - 471,000
DT East SR East South SR 1 1200 | 5000 . 145,000
B. Duplication of existing mains : _ _ :
.Yankjn Center Junction | Kokine SR - 1 1500‘ 1200 . - 251,000
Kokine SR Central SR 1 1100 2400 - 90,000
C. Connection Line .
Terminal R Gyobyu line l

{4) Pumping Station

From Terminal Reservoir, the treated water is trénsmitt_ed to each service reservoir by
pumping. The design of pumps is shown in this section but in actual planning, the pumps and
transmission mains were designed simultaneously to make rational design as a system.
Design details are show in Annex 1 Design Calculation Sheet,

There are three exist pumping stations; Hlawga No.l, Hlawga No.2 and Yegu pumping
stations. The existing transmission mains together with proposed duplicate mains are used
for transmitting the water to the existing reservoirs. In the propsed water supply system, the
water is transmitted dlrectly to Kokine reservoir and then Shwedaglon and Central without
any off-take. In such system, pumping at the only origin, or at Terrninal Reservoir, is more
efficient solution than usmg booster pumps at Yegu. Therefore the Yegu pumping station
will be abolished in the new system and the water is pumped up at Terminal Reservoir only.

Existing pumps in Hlawga No.1 pumping station has 62 m head, which is almost the same as
proposed necessary head (64m), and can be utilized in the future but when the time fo replace
will come they shall be replaced with proposed pump capacity. While pumps in Hla'wga No.2
pumping station have far less head than the necessary head to transmit water to Kokine
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reservoir and thus shall be abolished. Table I. 10 shows total discharge rate and pump head of
proposed pumps,

Table 1.10 Proposed Pump Capacity

Pump station Total discharge rate Head
. m'/day m’/hour m
Exi_sting Hlawga No.1 143,000 6,000 62
Proposed additional Hiawga No.1 308,000 12,833 64 1
Total _ 451,000 18,833
Pumps to Hlawga SR 554,000 23,083 38
Pumps to Central West SR 812,000 33,833 50

5 DISTRIBUTION FACILITY

5.1 DISTRIBUTION MAINS

.( 1) Design Prbceduré

Following procedure is taken to design the distribution network to meet water demand in
2020. '

1. Input the existing networks in Info Works WS.
a. Pipe data: C-factor, pipe diameter, distance, and location
b. Pump data: discharge rate, pump head, location, etc.
* ¢. Service reservoir: focation, water levels and capacity
d. Valve: location and close or open

2. Calibrate the éxisting network by assigning the water demand in 2000 to the demand
points . '

3. Adjust the network and establish a network model to simutate and design the
future system '

4. Assign the houﬂy peak water demand in 2020 to the demand points and make design of the
~ future networks to carry the water demand in 2020 by adding new lines

Data of the calibrated model including proposed distribution mains are attached in Annex 3.
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Using the software and the network model, distribution mains more than 200 or 300-inch
diameter can be designed due to the accuracy of the demand allocations. Therefore, more
than 200 or 300 inch diameter pipes are pianncd here, The rem'unmg smaller diameter pipes
are planned in the section,

(2) Distribution Method

The following Table shows proposcd distribution method by zone and pump head if pumping

is HCCCSSHFy

Table 111 Distribution Method and Pump Head

Distribution zone

DPistribution

- Pump head

Biock

Name No, method in zone i T m

entral Downtown 1 Gravity - -
Downtown East 2 Pumnp 90 7 27

Central West 3 Gravity - -

Hlawga 4 Gra\}ity - -

Ceﬂua! Neorth 3 Gravity - -

[East East South 6 Pump 80 Y
East Central 7 Pump 80 24

_ Eas.t North 8 - Pump 90 27

West [West South 9 Pump 80 24

'West Central 10 Pump - oo

West North 1l Pump 90 27

3 Proposcd D;stnbutton Mains

Table 1.12 shows summary of planned dlstnbutlon mains and Figure 1.10 shows the route of
proposed mains. Details of planned distribution mains are shown in Annex 2. The pipeline
route in 2020 is also shown in Drawings, a supplement material, '

(4) Other Méjor Equipments

The following equipments will be proposed to construct and monitor the proposed
transmission and distribution system.

1) Zoning valves,

2) Zone flow meters and pressure gages, and

3) Flow control valve at service reservoirs.
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Table .12 Proposed Distribution Mains by Zone

Block Total length Diameter (mm/inch)
No. Name () 200 300 400 500 600 700 800 900 1,000 1,100 1,200 1,300 1,400
8 12 16 20 24 28 32 36 40 44 48 52 56

1 Downtown 22,553 0 0 0 4999 3375 3,346 4940 73 1,880 0 0 3,295 645
2 Downtown East 34,284 498 0 4500 6776 8666 1,412 7,635 828 942 0 1,163 366 - 0
3 - Central West 52,511 0 0 12,792 5333 2365 7,081 7,503 0 7844 0. 4028 2207 o]
4 Hlawga 56,115 8,369 0 2027 18,855 2,488 0 2525 3325 6677 3,616 3084 2274 2516
5 Central North 4,356 0 0 2,059 779 0 1,210 0 . 308 0 0 0 o ]
6 East South T 11,512 0 0 1,767 1,734 . 2663 810 0 3,220 0 - 1,028 ¢ 250 g
7 East Central . '50,247. 10,921 25,656 5,167 1875 1,222 872 . 1,890 0 2,694 0 o 0 0
8 East North 27,984 C 8802 6818 1,883 7905 0 0 2576 0 0 0 0 0
9 West South 1,756 0 501 §76 379 0 0 0 0 0 0 O oD 0
10 West Central - - - - - - - - - - - - - -
11 West North 26,373 0 0 4965 9,680 0 - 6854 1,739 2871 0 264 0 0 ¢

" Total 287,691 19788 34,959 40,971 52,203 28,684 21,535 26232 13201 20,037 4908 8275 8432 3,161
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5.2 DISTRIBUTION NETWORK DEVELOPMENT

(1) Development Strategy

In this section, development of smaller diameter pipes about less than 200 mm and
rehabilitation of existing aged pipes ate planned The rehabilitation and devclopment plan is
formulated based on the data of YCDC piped water supply and the following planning
conditions,

5
2)
»

"

5)

The plan is formulated by township and later it is assigned to each distribution
zone.

The rehablhtatlon is planned by dividing into the first and sccond puorltles

| considering the average age of pipes by township

The rehabilitation method is replacement wnsndenng the very old and deterlorated
condition of pipes.

When the rehabilitation is planned there are several pipelines that is required with

-enlargement of pipe diameter to increase the flow capacity. The diameter of

enlargement of distribution mains is calculated by network analysis. The plan of
these pipes is included in the proposed distribution mains. The diameter of other
pipelines to be rehabilitated is the same as the existing ones.
Based on the existing distribution pipeliné density and the piped water coverage, the
tow.nshipé that require expansion of the network are selected.

The existing water supply informatioﬁ, piped water supply coverage, estimated average pipe
age and pipe length, are summarized in Figure I.11 and Table 1.13.

Table .13 summarizes the development strategy considering the above conditions.
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Table 1.13 Existing Distribution Network Information and Planning Strategy of
Network Rehabilitation and Development

Yepe . Strategy of network rehabilitation and expansion
T piped Estimated Total pipe i . i
. Dist water | JVEYA8€ 1 oin | Pipe length by average| Replace. REP.I ace. | Service
Township cone pipe age ¥ age blanket (m) | priority with e
no |COVErage : : enlargement expansion
% years m < B0 yrs | 50<>80
llAhlone 1 26 84 19,532 | 19,532 1st Yes Yes
2Bahan 1| 91 49 60,909 60,909 | 2nd Yes
__3Botataung 1 88 83 31,228 1 31,228 1st
4Dagon 1 97 33 25,687 25,687 2nd Yes
Sl.lDagon Myothit Hast 8 0 - 0 - Yes
6!,Dag0n Myothit North{ 8 | 0 - 0 Yes
7Dagon Myothig 7 0 - o ) Yes
W}E.}_a_gon Myothit South | 7 0 - 0 Yes
_%Dala 9 13 <10 | 23,814 B Yes
10Dawbon 6 | 2 | <10 | 214 Yes
11Hlaing ~ 3 10 <10 32,470 Yes
12Hlaingthaya -0 - 0 Yes
13nsein 3 11 17 4,194 Yes
14Kamayut 1| 47 27 17,962 . . Yes
15Kyauktada 1.1 100 | 85 | 20214 | 20214 1st
16K yeemyindaing 1,10] 20 84 | 23,487 | 23487 st
17Lanmadaw 11 96 80 18,158 1 18,158 | Ist
18Latha 1 100 85 12,135 | 12,135 Ist
19Mayangone 3] 6 17 . | 39,812 , | Yes
20Mingalardon 34,5 19 21| 4,206 Yes
21 Mingalartaungnyunt i 99 o1 23,643 23,643 | 2nd Yes
22North Okkalapa 34| 66 27 | 33,115 Yes
23Pabedan 1 160 80 16,150 | 16,150 1st '
24Pazundaung 1| 100 | 84 | 21663 | 21,663 Ist
258anchaung 1 40 L 31,697 31,697 2nd Yes Yes
26Seikan Port 1 20 | 10 2,663 Yes
27Seikkyi Kanaungio 10 0 - 0 Yes
28Shwepyitha - 4 0 - .0 Yes
2%Scuth Okkalapa 2 68 -34 53,528 Yes
30Tamwe ] 92 . 81 30,218 | 30,218 Ist
31Thaketa 6 15 34 46,879 ' Yes
32Thingangyun . 2 7 - 30 26,962 : - Yes
33Yankin 12159 | .55 14,303 - 14,303 | 2nd Yes Yes
Total/average - 32 50 - | 634,840 | 193,000 ] 156,000

MNote: The data are as of 2001.
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{2 Rchabilitation Plan
1) Ftrst Priotity -

o The first prlouty works of rehabxl:tatmn is set for the townships of Whlch the
average pipe age is more than 80 years old.
¢ These townships arc Botataung, Kyauktada, Lanmadaw, Latha, Pabedon
S Pazundaung Tamwe Mmgalartaungnyunt Ahlone Sanehaung, and Kyeemymdamg '
_ The total pipe length is 193 km

2) Second Pnorlty

» The second priority works of rehabllltauon is set for the townshnps of which the

' average pipe age is miore than 50 years old and less than 80 years. _

. '_ These townships are Mmgalartaungnyunt Dagon, Bahan and Yankm The total pipe
length is 156 km. '

| 3) .Distributlon Network Development

The propbsed pipe fess than diameter 250 mm, which is cetegorized into seeendary of tertiary
pipe, is planned based on ex1st1ng pipe densuy per service population, which is catculated
from the area having about more than 90 % of piped water supply ratio. It is confirmed by
‘network analysis that the existing pipes in the area are enough capacity to distribute the -
hourly peak water demand in 2020, The existing pipe densmes are show in Table 1.14, The
planned future pipe density i is set as follows

1) Pipe length per service population =04 m
2) Percentage of pape length by diameter

diameter : - -
(mm) 75 mm 100 mm 150 mm 200 mm 250 mm _Total
{%) 7 14 . 68 5 - 6 . - 100

The totai plpe length is calculated by multlplymg 0 4 m by the service popuiatlon and plpe
length by diameter is calculated mulnplymg the total length by the above each petcentage

The ‘summary of distributio_n pipe 'rehabilitation and development plan is shown inTable . 15,
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Tabie 1.14 'Esﬁmate'd Pipe Density per Service F’opulatio:n in Higher Piped Wa_ter Su'pply Areas

6¢ -1

S i o - | Pipe Fipe | Average | Average. . _
Tomstip {raloin| Fopn |, | 000 | ongh engh o engper) Pipelengin by camster ()
‘ [ 20 inch | 10 inch | <2Qinch - inch '

. % Ipersons|-p/ha m m {mfs. pop)| (M/s. pap) 3 4 4] 8 ' g 10 total _
1|Bahan 91 85114 . 113 60,909 52,826 0.64 0.56 5,243 11,034 32,339 1,372 2,042 762 52,792
ZBotataung 88 52653 233 31,228 19,370 0.59 037 t 864 17,678 368 448 g4 19358
3Dagon 97 39,967 90 25,687 22,830 0.84 057 1719 - 5257 - 10,201 a 5,637 G 22,814
4Kyavktada 100 44,0760 717 20,214 15,296 0.48 035 2,611 0 11,736 262 - B76 g 15,285
SLtanmadow - .. 96 40,597 304 18,158 15,208 0.45 - 0.37 1,153 TB8g 8,357 G . 4730 g 15188
Blatha 100 22,535 421 12,135 9,536 0.37, 0.2¢ 959 g 6,706 0 1,865 g 9,530
7Mingalartaungnyot 99 109,796 228 23,643 15,567 0.29 014 0 1,831 - - 12,924 0 Q 701 15,556

Papeden 100 47,461 659 16,150 10,019 0.34  0.21 0 g - 9023 a 991 g 10,013
Pazundaung 100 38,363 3989 21,863 17,333 - 0.56 C.45 198 2,103 14,105 G a gt4 17,320
[10Tamwe 92 128,455  271] 30,2180 20,227 0.24 023 960 7,632 18,598 { 2,019 g 29,207
fotal/average 629,017 260,005 207,210 0.411- 0.33 -12,843 - 28,781 141,664 2,000 18,408 2,377 207,073
Adopted total length per service popluation 0.4
Percentage of pipe by diameter in length (%) 6 14 €8 1 .9 ’ 1 9%
Pipe diameter conversion to mm from inchl - {mm) 75 100 150 200 220 250
Percentage of pipe by diameter in length (%) 7 14 68 5 o 6 100
Pipe diameter conversion to mm from inch
Adopted percentage in length) 68 100

Note: Although the average length per service population is 0.33 m, 0.4 m/serwcc populatxon is used for the plannmz because the area usad for this calculation s

higher density area but the future distribution network development areas are apparently less than the population density or pipe density.
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Table 1.15 Distribution Network Development Plan by Township

Rehabilitation Rehabilitation|  New Installation Total
NO, Township Zone Repl-slm?. chl:jwe.. anary Seco:?daxy
Lst priority ; 2nd priority mains mains
E IAhlone 1 19,500 0 19,500 - 1,080 18,000 38,580
~ ZBahan B 0l 61000 61,000 7,300 0} 68300
__3Botatanng 1 31,000 o 31,000 ¢ ) 0} 31000
IDagon 1 0 25500 | 25,500 | 4,250 0} 29750
SDagon Myothit Bast 8 -0 0 0] 15320 17,800 | 33,12
| 6Dagon Myothit North 8 0 0 01 12660 | 42600 | 55260
7!;I)agon Myothit Seikkan 7 0 0 0 20,430 5,900 26,330
agon Myothit South 7 0 0 0 18,900 58,600 77,500
__SDala 9 0 0 0| 1,760 | 20600 | 22360
| l0Dawbon 6 0 0 0 1,770 33,700 35470
Lt 15“55m T - 0 0 0 10,280 40,700 50,980
) l2ﬁlaingthaya i1 0 0 0 26,370 64,100 90,470
 13nsein 3 0 0 0| 20850 | 75500 | 96,350
' 14Kamayut | 0 0 0] 480 | 24800 | 29620 |
_15Kyauktada K 20,000 0 20,000 0 0 20,000
__16Kyeemyindaing { 23,500 0 23,500 0 0 23,500
__Kyeemyindaing 10 0 0 0 0 17,300 17,300¢
_ 17Lanmadaw 1 18,000 0 18,000 350 0| 18350
_18Latha | 12,000 0 12,000 ¢ 0 12,000
lEJMayan gone 3 0 0 0 11,400 65,300 76,700
| 20Mingalardon 3 0 0 0 8,960 16,400 25,360
Mingalardon 4 0 0 0 23,640 27,300 50,940
___Mingalardon 5 a G 0 4,360 (5,300 19,660
21 Mingalartaungnyunt 1 0 23,500 23,500 1,520 0 25,020
22North Okkalapa 3 0 0 0 150 119900 [ 120,050
___INorth Okkalapa 4 0 0 0 0 0 0
_23Pabedan B 1 16,000 0 16,000 | 0 0 16,000
_24Pazundaung ) 1 21,500 0 21,500 0 0 21,500
_25Sanchaung 1 0 31,500 31,500 | 2,380 {24,800 | 58,680
| 208ekanPot ) ) 0 0 0 0 6 0
__27Seikkyi Kanaungto 10 0 0 0 0 6,400 6,400
__28Shwepyitha 4 0 0 0 24,120 55,500 79,620
_ 29South Okkalapa 2 0 0 0 10,910 63,400 | 74310
| 30Tamwe t 30,000 ¢ 0 30,000 0 0 30,000
__3Thaketa 16 0 0 0] 115107 94400 | 105910
__32Thingangyun 2 0 0 0 19,660 147,600 167,260
_ 33Yankin I 0 14,500 14,500 850 11,300 | 26,650
Yankin 2 0 0 2,350 26,500 28,850
Total 191,500 156,000 347,500 | 267,950 1 1,093,700 | 1,709,150
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5.3 IMPLEMENTATION PLAN

(1) Rehabilitation

The first and second priority works will be implemented for § years each from 2004 to
2008and from 2006 to 2010 respectively. The summary of the implementation plan of
rehabilitation is tabulated in Table I. 16(1) and 16(2).

(2) Distribution Network

The construction schedule of the proposed primary mains, secondary and tertiary depends on

that of transmission mains. Considering it, an implementation schedule of proposed

distribution mains are summarized in Table L.17(1) to (4) for distribution mains and Table

L18( 1) to (4) for secondary and tertiary mains. The implementation plan of total pipe works

including expansion and rehabilitation is summarized in Table 1. 19(1} and 19(2) and Figure
- L12.
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Table I-16 (1) Impiementation Plan of Rehabiiitation by Township
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Table 1-16 (2) Implementation Plan of Rehabilitation by Distrubution Zone

Raplucement plan by diameter
Diatnbltion Zone . Pips repiscoment langin by diamaier (m} [
Name Mol 7Smm " 100mm 150 pymi 200 mm ' 250 mm 300 mm__ 350 mm 400 mm 450 mm {Total
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Tabie I-17(1) Yeariy Implementation Schedule of Distribution Mains by Township (Primary mains: 300 mm - 1500 mm)}

L Tewnship Zone | Construction o ‘Yeany conatniction langth (miysar
End Primary | Annpat y 1 | 9
1 no. | Statyear | o | Perod ] e | ovees | 700 200 | W1 | 2012 | 23 | eovs | 205 | 2006 | #017 | 2018 | 2019 1 200
_1|Abigne ___ 1 2005 zo0t0| 8L __ 1980 _ 180] O 180 [ [ o o
__2/Bahan 1.220. Q Jod g Qi [
i _SEBatataqu 2 0 9 ¢
 4jDagon 2 Q a G
§|Dagon Myothit Eaat 0
. 6|Dagon Myothit Narth I
Dagon Myothil Skl @ 700]
Q
__.—D .
oi )
" 1 5%0i
a 1,760
[ 1390 o}
& -2 * — 9 o
islsyauktads 9 o] [ 9 ) 3§ 0
J6iRywemyindaing kS [ Q ol ol 8 kel )
9 o, 0 [ 9 0 9 o
o . 1] Q 1] 2 2] o . _.b
9 2 0| Q 8 i 9 2 Q
1 ] 7601 760 760 760 60| Teh 760 60!
a ¢ 0| 510 640 840 &40 A0 840 G40
[ [ [ 1820 1820|1820 1820 1,820 200
- o R 9 __ .9 ol 0] 1% . o 9 8
Mingalaﬂauﬂgnwgl 0i___250 250 250 250 50|, - 2701 2] Q o
22|Narih Oxkalaga 0 o o of of o o 150 [i o %
[ 01 [ Fl ] [ [\ o
o __ 0o 0 0 9 [ ] 5
nehating 400[ w00 apol 380 [ 0% 90
_ 26|Sakan Port__ _ E 9 ¢ 5 0 s _
_ 27 Selkiyl Ranaungto ai Q Q o] Q Q
28 |Shwepyitha ; 60, 1860
29/50uth Ckkalapa 80 780
_30|Tamwe g
31(Thakea 8950 530 | 8%
33| Thingangyun 1,400 1,400 1,400 1,400 1,400/ 1400
Eapvankia T [ [ ) [ ] [ g
780 780 7% 0 g Qi a 0! [+] o] k') ]
Total a010) 117601 19070 22,360 21.5601 19,900 18750 15980 17.420] 17420 174201174201 17.42C

. . - Yt Totalis adjusted by this column,
Table I-117(2) Yearly Implementation Scheduie of Distribution Mains by Distribution Zone (Primary mains: 300 mm - 1508 mm)

Yearly new sacondary man installation plan {m)

Cistribution Zone

Karms 2005 | 2006 | 2007 | 2008 | 2008 | o010 | 2011 j 201z | 203 | 2014 | 2015 7 2016
Oowntown __ ___4._4101 3,560 _ ! 35801 355G -9 Q2 & 1] o 9
Downtewn East 960 21001 2150| - pTa0r 2180|2180 21801
CentralWest .~ .5 0 3480 3450 34800 1
Hiawga " " e 0 )|__3680 6] 360
Cantral North R O [} __1450 9 i}
East South 9 ] P B9
Enst Gonrral i fee U9 [ 3280 [ 3230
EastNerth = Q 0 O|__ 2,350 _2.150] 21301 21501
West South 7 9 Q 1] k] [
Wost Central .0 90 L) . . ¢ 2 0
West North \ [+] g 1,760 1,760 1760 1760 1768 $760 1760/ 1750
267,950 ol 3910 9010 137601 10,070/ 22360! 21,560 10,900) 18.750] 18.850! 17.420) 17,420 17420] 174201 174200 174201 17.730
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Table 1-17(3) Proposed Distribution Mains by Township (Primary mains: 300 mm - 1500 h‘tm)

Township, .| Zone TowllengthiDiagmm) i ;
i | ' i
No, | Name Lm) 300 350 00 | SO0 600 500 $,000 | 1,100 ' 1200 | 1300 | 1350 | 1.400 | 1500
T__1iAhlene [ [ 0 300 30 [} [i] 0 [} [} 0! 0
i 0 2,560 __ 1,810 [ [} )] o] 253 i : 0
otatay 0 [} 0 (i} [} [ [}] [ i [ ; 0
Oagon . _._ . Q 0 0 1,260, . 660 1] 3] ] a [ R
“5iDagon Myothit East 1 | 0| 555 ol 3,710 2580 9 0 [ O [} [i] 0
Dagon Myothit North 0 1,880 EREN] 0 o] [} [} a ] 4 ]
QOngon Myolhit Seikkan 0] P I Q 230 ¢ [ L] [+] ) [
Dagan Myothit South 2.9 1.880 2 o 2480 of L4 L L4 2 0
Dala,_ 500 o[ 380 g [} il o] ] ol [ [ 0
_io[Dawbon ] i) o 0 ol __1.770 ol o [ [} [ 0
1| Hizing - a ] 1850 2570 o = [4 q ¢ g )]
Higngthaya 0 ] 9,680 ) 2.870: 2] 260! 0 ) [+] 9 [+]
Insein - ) 0 2.0 9 ] Oi 3,540 [ [ [} [}
Kamayat ] 0 1,630 [ fal o 1,220] ) [ 360 [ [ [+
151kyauktada ] Q & g 0 1 & k] [+] L) ) ) 9 o]
16]Kyeer i B ) g 0 [ [ i 0 [) [H 0 0 [ [ 0
o 0 0 G 0] [ i} [ 0 [ [ [ o 0
T i7]lanMadaw 3 [ ] [ [+ [} 350 9 [ 0 [} [} [ ol ]
C_1B|Laiha T o .0 [ [} 0 0 [ [ ' [i )] 3 o 0
) Mayangone 3 o] 3360 1,280 ol 2200 1510 9 310 4 [/ [+ 0 o) ]
20\Mingalardon 1 3 0 0 ] 8 L 0 0i__4.940 K 4501 2,210 g ¢ ¢
T4 [ ] o150 0 0] _3330|__ 6.6801 23201 3080 _ 2.270 0. 2520} 360
I H [ 9 60 780 of 1210 [ 310 [} 1 i [+ [ 03 ]
... 21 |Mingalartaungnyunt 1 [’) Q 0 9 ___ 0O 0 1,520 9 Q o 0 [¢ [1] o] 0
22| North Okkalapa 3 o ] [} fil 6] 0 150 9 [ of i [} 0 o] 0
. n 0 ] 0 [ [ Y [} o [ ot [} [+ [ o] 0
Pabedan_ I 4 [} [} [ [ [} 0 [ of [ [i] [ 0 9
Pazundaung 1 ] 9 o ko] g o] a [&]] 0 1] 1] Q K 2
Sanchaung R [} 0 ] ] (2 1,730 0 a ) [} 1] [} [1] 650 0
Seikan Pert’ T [ 0 ] 0 [} [ g [ [ [ [ [ of 0
Seikkyi Kanaungts | _10 ¢ 0 U] 0 0 ] [} Q 0 7 1] [} 9
Shwoepyitha _ 4 o ] [1] 253¢C a [+] 1,290 a [:] [ 0|
20|South Okkalapa | 2 | o] 0 [1] 2,510 236, (7] 0! 1360 590 1 0
30 Tarewe T T o 0 0 [} 0 [ 0 [ ) 0 1] 0
i Thaketa iy o 91770 8t 03220 ol 1,030 [ 280]. [} 0 0
Thingangyun 2 s o] 3,630 1,41 3,540 J__ 840 0 0 37 §10 [1 Q
Yankin __ 1.1 ) 9 0 [ 40 [} Q [} ] 0 [} o}
2 [ ) [ 1190 ] ol 0 [ [} 0 [} [
[Yotal 34,060]  8.360] 41,000 ©52,300] 28,680] £1.520] 26260 182101 20,030  4.900! B.Z70] 84301 1,500i 3,170 360
Table I-17(4) Proposed Distribution Mains by Distributicn Zone {Primary mains: 300 mm - 1500 mm)
Distribution Zone Total ength] N Primary majns new installation plan dy ciameier (mm) = -
Name Ne. (m 360 380 700 BOD_ 1600 Tp66 [ 3960 | 1,200 | 10300 | 1,360 1 1408 | 1560
Towniown 1 ] 3,340 2,950 701 1,830 [ o] 3250 [ 550, ]
Dowmtown East 2 ° 1,416 7,548 830 940 0 1,160 370]__1.5001 oi 0
Cenitral West 3 0 7,080 75101 0 6070 0 4030 2210 0 3 "o
Hiawga & 0 2530, 3330] 6680|3610 3080] 2,270 0 2,820 360
Ceniral North 5 o o] 1210 [ 38 [ [ [ - 0] [l [} [
East South [ .0 ] 81Q ¢ _B220]  1770[ 1,030 [¥} 230 [} [+] [+
East Central 7 el 8020|1890 Cof 25% [ [} [ [ 0 [
East North 8 ] Q 02580 ] 0 [ [ [ [ o
Wast South 9 i 9 [} [ g [1] i Q [ 0 0
West Contral 10 ] | <] Q ] o] [ ] [} [« o
‘Wast Nerin 11 )] ! 6850 1,740: 2870 [) 260 0 ' [ 6 [}
3360141000 52,300| 28,660, 21,500 26,260, 13,210] 20030 4000 B270| 84301 15001 3170 360




Table 1-18(1) Propesed Distribution Pipe Works by Township (75 mm - 250 mm)
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Table 1-18(3) Yearly instalation Plan of Distribution Pipe by Township {75 mm - 250 mm)

Table 1-18(4) Yearly Installation Plan of Distribution Pipe by Distribution Zone {75 mm - 250 mm)

Digtribotion Zone Az new Eacondary main instalation plan {m}
Na, 2004 2005 2006 2007 . 2003 - 2008 210 2011 N2 A2 - 014 - 2015 218 - 2017
Towniown - 0] 0 5000, 5000 5000 5000 5000 5000 5000 SNC S000 5000 SODO, 5000, 500D, SO00
Downtawn East 2 Q .0 0. 16800 16,900 16,0001 16,000 14500 16500, 16300: TERCO; 16500 16900- 18500,
Cantral Wast 3 o O 12100 144000 4400 14,400; 14400 14400 10400 A0 TeAlD 144000 14400 18400,
Hiawga, 4 a o O 7400, 13300 13600, V3200, 3ROC. 158007 13800, TREO0 12600. 12800 1IN,
Cantral North 5 o [ - S-S 0. 100, 1,200 1300, 1300 130G 1000 13060 13007 1300,
East Soulh 5 L9 o o .0 9800 4500 8500 6800 9900 §0C D900 PN0G. | 6900, 9600 ; :
IEus! Caniral 7 2 o ¢ L0 5400, 54000 540G, BA00 5400 5400 5400. 5400, 'sa00  S400. . o
Ensi Motk 3 o, [ o 0 aJox 4700, 4700 <700 400, 4700, 4700) 4700, 4D 4700, AT
West South ] o 0. @ o o 6. 2100 2100 2100 2100 2100. 2300 2100 2N ) .
weat Contrai 10 0 0, o 0 Q. a [ o 2000 3000 a0l 3000 009 | 2700 X
Wast North 1t 9 1] [+ 4000 4500 SO0 4600 4600 800 4600 4600  ABCOT 48007 4500 230,41
Q I - 81100 #1100 8110033100 A1.700 78100, 1,083,790,

Townshin Zorw Consrucbon Y acty coralruction levgh imfyser)
Sl Erd gy Amel o 200s o8 oo doos o M0 M An2 a3 2004 215 2006 207 wwe 2 2w
T TTARere T TI00 LG L1000 1,180 1,00 1,100 TGS ERT T ER53)
2(Bahan : 1 . . L . . _
3| Boraiaung ! . - . . -
4|Degon 1 . . . . . . -
51Bugon Myonit Zast 8 2006 2070 w3 1400 s T e o 0 1400 1400 1406 1400 100 11400 1400 1400 1400 1400 1400 TH00 | 1,000
&/Cagon Myoint a8 | 2008 2% 13300 0 o 0 .0 3300 2200 3300 3300 3300 3300 3300 3300 2300 73300 3300 2300 [ %000
710npon yoet Selkkar 7 2008 M2 3 200 [] [ U T I 0 5007 s T 500 500 7 500 500 500 500 500 S0 560 4“0
B{Dagon Myotht Soun L7, | 200 2620 ] «s0n 00 0 0 T 0T 0 A0 4800 4500 4900 4000 6000 1 4500 4600 900 400 4900 4700
§]Ca @ 20117 2020, w0 mi00 ] a; [ 6 0 o 0 2100 T 2I00. 20 2100 100 2100 2,100, 2100 2,100 1,70
10iCawbon 8 2008 2020 3] 2600 ] ¢ 0 0 2600 60O 2800 2600 200 800 2600 2,600 2,600 2,800 2,500)
t1jHming 3 7008 < 2020 18 2700 0 0. 2700 2700 2700 2700 2700 Z700 2700 2700 200 700 2700 2706 | 2700 2700 2800
s2iunginaya 1| a007 0 2020 14| 4800 9’ o 0 4800 4600 4,800 4500 4800 AB0C 4500 4600 46007 4800 | 4807 4500 T ABO0 4300
tallgen . 3 2008 2020 T 18T 8000 a g 5000 5000 5000 5000 4000 5000 5000 5000 5000 50007 S000 4,600 B0 5000 T 5500
TaiKamayut 1 2008 2020 Y8 L6000 1800 1800 1,800 | 1600 1,800 1800 1,800 | 1600 1600 1600 L4G0 1800 1800 1800 1600 800!
15 Kywsan 1 . R - N . e . .
18| Kyosrnyindaing 1 o ] [ @ o ] Q.. 8, o ] ¢ 0 0. . Lo a o
o in 202 w20 8l 2200 0. & a @ .0 e 8 o 072200 2206 22007 2200 2.200 zen0’ T 2R00 1500
17|Livmiagaw 1 . ] 6 o e o e e e e el e el 0T ] e [ 0
tallatha 1 Co 0 ¢, o Q a G 3 ] L o e R g.. . © 0 ke
15{ Mayngons: a [ 2008 2020 18] 4400 0§ 4400 4400 4400 44007 44007 4,400 44007 AR00 4400 4400 4400 44600 4400 4,400 3,700
20jMrgamroon 3 007 200 4l 1200 ] ] G 32000 12000 1200 1200 12000 12000 1200 1,200 1200 01200 | 1,200 1200 1,200 BGO|
. i 2008 2020 LE O XY A TN S T 200 2100 Z10e 2300 21002100 210072000 T 210 22, e 20 200!
5, 2009 20X 12| 1,30 o .o o L] 4 1300 100 10 1300 1300 1000 1,000 1300 . 1300 1,500 1300 1,000
21| Mngalanaungryune 1 : 0 0. a9 [ o ] 9 0 [ ¢ 0. ® P - T -5 [
22! korth Chisiaph 3 2007 2020 e o 0 ¢ 7100 1100 19007 100 1LI00 1400 1400 100 1,100 1,100 1,100 L1000t 1,900
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Tabie I-18(1) Implementation Plan of Total Pipe Werks inciuding Expansion and Rehabilitation by Township
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Table I-19(2) Implementation Flan of Total Pipe Works including Expansion and Rehabilitation by Distribution Zone

Dislribution Zone Yeary distrubution instailation plan (m)
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Figure I-12 Distribution Network Expansion and Rehabilitation Works (2004-
2020)
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