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Table R.1 Example of Tools for Repair Workshops

Name of ool

No. Needed
Insulation tester R 5Nos _
Clamp Ampere meter {5 Nos :
Earth tester ) 5Nos .= L
Revolution marking meter 2 Nos o
Multi tester 5 Nos L
Winding former single 2 sels B
Winding former three phase |2 sets o
Whesl puller i 2 Nos o
~ {Pipe wrench 10 nos L
Chaintongs S {Onos - _
Chain block - B 1 set .
Pulley dsets S
 |Electrical instrumental set Gsets
Hand drill B B Nos ]
Hand grunder 6 Nos
Heavy machinery tool box set 4sets . -~
L-key set L 4 sets N
Hammer set 2 sets '




“Table R.2 Example of Repair Acceéor}es

Quantity
Asscesory - Unit per Year
Riser pipe and assceories _[Nos 300
 |Insulated, water proof winding wire |Meters | 30,000/
Line cable - ' Meters | 2,000
Insulationpaper - |Yards i - 100
Gun powder - ~ |lbs 1,000
Polyterafluardethylene (Teflon) ibs 11,0004
Enamel winding wire SW (i7) kg 120
Enamel winding wire W (19) kg 180
|Enamel wmdlng wirg SW (21) kg 150




Tabte R.3 Status of Repair Machinery and Tootls

Machine / Tool Type

No of units

working well (1), partially

Box Spanner Set

working (2) or not working( 3 )
2 _

chain block

Chain Tong

“1Clamp Meter

Cutter

Dbutz Air compressor

Drill mfe o-1 size

Drilling Machine

Grinding Machine

Hammaer

Heavy mechinary Tool box

Hydrautie press 50 Ton

Komatsu compressor model Ec 502-3 serial 10582

Korea drill Mfe SDESOO

L Key Set_

Lathe mfa (5) .

Lathe Machine

Long nose plyer

Pipe Wrench

P t=a DO IR = [P 1RO [P [N | [P IR [P RS = §—= iN0 PO

Plyer .

4 No. (2); 1 No. (1)

Porta drill mfe model 521 serial 521 531

Pulley Set

Ring spanner set

A= B E VI V]

Screw Driver Set

2

Tester

(1) 1 No.; (2) 2 No.

Welding mfe

2

- [Welding Machine

Winding Former (single)

lndmg Fosmer - - (T h'ree Phase)

2
3
t

List of Machmery needed for Fac:hty Repanr '

Machlnery Type . !No. Units

:2 units -

Air compressor -
Lathe

" |Gas weldingset
' weldlng machlne S

forklit. ~—

' Truck mounted drifl for tube we[l dntlmg

Water j Jet

Note Does not include requlrrnent for leaga and
Yegu Pumplng Staﬂons -




Tabie R.4 Proposed Scope of Work for Technical Assistance

Specialist tite Major tasks Assignment duration) Expeeted Ourpur Whea? Quudification’s Repurks

Senicr Planning udvisor ;Set up plunning division; weganize stuffing st mainlng; advise plunning units iaf33 months Plunning division esmblished and functionsl; 2 saff mambers rained, Qver 15 yoars cipakence in planning and co-ordination iny
luther divisions/iowships; wivise on co-ordination and estblish spproprisiy on plasning, repory on staffing for plansing: vepont oa co-cedination) doveloping coundies; ualvetsity depree i evopomics, peojey;
imachunismy; advise on wrge senting for bath corparae and activity specific, und hantisns wnd . g or planning H
Tgoal achicvement

- - 2003 ————— e
Montoriag advisor Establish monitoring section inclisding stalfing develop 409 imploment 126 monehs in4 Functioodl momitoring  sechion:  repant | owtlining | modsoeingl 2005 {eod) |Gver 10 yoars of experience in monoring including meapabum«
mnummgpmyanmsumk for the project which would suboquently belphases prograsame inclikling key aress for moniicring and 3 set of forms fordeus.noffmm
formed o dep progr s alvise und design menitocing forms) designed; 1 swff member trained on menitering
undd dara/inly i and begun; staff of the sectionl
trained oh MoRitoring H

Training spocitiist (Shoviaermy {Plan, udvise uod implament 4 programme ol friting i Connection with urgen) 12 months Syllabes for crash Uaining programames; THerw foc sclection o] lasters Dogros in social scwnce WEh specilny in mwang oo

T:minjngmtsufdcp;mnmmj sasff trainess; dovedop @ Taining databuse; establishment of raining] irclevan: subject, Ower 13 yoars experience in the Godd of maining.)
i . cvaluation including the formas &s xpproprizte; & report making] Experiencs in form design, monitoring and waler suppiy/waten
} dations foc fusare foll p action resources would be of spetial advamkage H
i ' 5

e —— it —— 1 P —— : 2004 " H T

Training udvisor (long-term) - W%Plln upd vondut o taining peeds assessmet within the WSS department;; 26 months Report on Teining nocds assessment; Training Master Plan up to] Over 10 years of experiones in wuining in developing cmnlnﬁ!
formelate 1 fraining master plan i 2020 Musters Degree (or higher) in sorid sciener subjest; experience ing

; [ water supplyfirrigations report writing ebility !
2 : i
! 2005 o
Hurun Resourees Mansgement sdvisor Cset up ovganizoliona| development; prepare plan for the process; plan et 22 months Set up HR cegunization; reports on specifed human resowroes sues] Over |5 years of experience 1 HRM in devdopmg country;
. conduct job analysis; identify all tmun sesources issues for streagthening as. pu-’ including recommendativas Masiers Deyzee {or higher) in sucial science subject!
muster plan und develop the system and 2 higher degree in burman resources; report writing abilicy i
; |
e ‘ e 208 b
Procwrement and inventory mansgeroent specialis Axlvise on strengthening the procurement & stores section: 3taff Irining; establiahi2 moots (loczl) Report on stuffing, set up, bnventory, recording and database Crver 10 years apdm: Tneet up of stores, mm s andf T
and Store dures in kation with YCDC and! invertory manugement. Degree is commeres i
other public sector institations in Ynngon X :
— wam o o ——— — i 2006, .- .

Curriculam development specialist i consultalion 3nd working closcly with the treining specinlisUNGvisar, Jentify}s momths (local)  |Curriculs prepared for all Iciifed Taining Sourses; Approprialc experience; degres in education Locad spaciafist wocking i
curcicula for different coutses ostublished; prepare cuericuin #pd wranslate o Myanmar clove cogsubtation with the
Myuanur TRiining specialist

. - B ) -_— m - ——

10perations & muintenance advisor In consulsution with other specislisis, prepare D&M procudures needed; prepare a2 momhs (local) O&M manu Degres in civiliwater suppi;'rﬁyrm engineering with 10 yeurs]

! incorporating ell Q&M details, specification of meterizls and procedures experience in D&M reluted work
—_ PR S S —

Custarnier relations spociulist In Hation with olher spetialists, it purticulur the plinning sdvisor wed the|2 mwnths (ocal)  |Repont isting puﬁcy. puidctines and gies for building Degree in socil sciemce with 10 years | expersencr | in bocal speciutist wirkiog i
irelevant saff of cosioniars & cliems section, deorming the arcas for work! [Eustomer of educarionsl materials; identify local Customiol/COMTWAy  Management  progrumoes  buikding,jckese cogsultution with thet
together betwesn department staff and the customess, Ldentify specific activities,, nrgmu.mom who could fw:ahuuc customer relabions builifing a work meaitocing ard implementation, relovant spocialists
prepare u work plan umd develop eoutt highlight the muin benefits (in financial ,plunvnth priorities identifisd; cost estimutes
terms} accrued 10 dn effective customer relasions plaa, Propose custcfTective and i -
irnplomontable strategies 1w build customer/community awarencss, iraining wnd) '
education vy waler supply related uctivitics. Identify some educatianal materialy |
eeded o fucllitule Gustomet edUCUTION, HWATCDESS and Training activities. Advisc i
on monitoring of ' reltions  inchudi i : advise on thel i

Jeveloprient of & dambuse Including the design of forms to collect davs, i :
i :
I 1
I i
i ! | 20351




sd

Reniarls

Speciniit litle Major tasks Assignmens duration Expecied Outpat ‘When? Qualification’s
. NEC wdvisor In close consultation with (he custonmer relativas spocialisr, plunning advisor3 months (jocal) Report outtining the policy und strategy; samples of euflets, posters 2005 & Degres In commumication/oumadism o masy media with 1Q years!
wuining specislist and the relevant sl of customer vervice section und the) und other oo | materials recos dedd for the & L2006 experienae In Lhe acutul prep of  educatipazill ;‘,‘
townships, identify educutionat and training materials for customer/conitnuniny i materials
educntion and training activities. Prepare muterials and develop policy/ strategics] :
10 effective use of such materials. :
. | L
Meter rending, billing nnd collevtion specialist The specialist will study, develop, propose and advise o lesting of an cffective 2 months Report deseribing the policy, strutegies and man power neoded [0} in commerce and pracm:al cxpmmm

and cificien system or meter rending, billing and revenue collsction, Should) itrglement the proposcd strategy: udvise on so up of mpumnom :coflection sysrems fTom the public. Experience in e d:vclopamu:
stedy and propose innovative methods of revenue colloction stralegics tosted und, billing systary exarmples of indicators for monitoring | iof gomputer-based billing, Experience in developing counuis is a:
used for collection ef sarvice charges by other agencies. Specialist should consuit ! st !
relevant sdvisors, dep | sufi and belonging to differens] : : i
cuteguries. : | { ‘
L s i

Evaluarion speciulist { Human Resources Mumegament)

In comuliation with advissrs, head of divisions/sections gnd sff from different
levels of the depanment, evalude e perfomunce of human resuurces
manegement initiatives that have been in operution, fdentify the main construints
and nuke rexarnendation 0 overcome thent Ialensive consultion of all the
s i an importn component of the axslgnment. Propose new developmenss and
maditications (0 exisling practices ol Hwmin resources MaBwgement pecved wp)
uatil the year 2020,

2 monibs

Repor! conlaining of HRM isitiati ths, arcas for:

improvement and, other policy recommendations foc future follow up, |

Evaluation specialist (planning & momioring

In consulation with the plunsing sdvisoe, training speciclist amd staff of sli other,
planning sectioas/units of the department, conduct an assessmens of the
performunce of piznning sod moniloring undertaien. [demify streaghs wnd|
weaknesses and propuse policy) Desxded 10 ¢ the problens. Review|
of the munitocing strategies wnd d.umba:.e dcvclupai should form on i 1
coenponcnt bf the ussigament,

1 ok

A report oullining the resuits of wainlng and policy und

Evaluution specialist (ruining)

In close comalstion with the tzaining specialist und the staff of Lraining SeCtion;
und other relevant sections, CORGUEL 40 evRILATION 10 ussess the performance of]
raining conducted. Review moniteeing systems, training datobase and training|
maderisls amd advise on improvenent.

1 ruonth

A report outlining the prerformance of training, training miterials &
Fscilities, and showing areus for improvement und recommendations,

" ivtastery {or hlgher) Degree i sociul schencs with \pe:*.aia:v m,
iprogramene eviluation Over 15 veurs of cxpu-mc :n pl-nmmgaad:
ieoedueting pr eproject i developing |

" IMusters {or higher) Degree in social screnoe with speciality in
programme cvalustjor. Qver 15 yeurs of experience in planning and!
conducting programeix/project ¢valation in developing countrics,

Cocnenunal Faeilities und Ponds Stedy

The teumn will consist of @ witer resource planner, ponds specialist, sanitztion|
speciulist and o institulional specialist with strong comomwaity nunagemend
expertise, The wam will siudy, usvess and propose improvenicats neesed and]
}rumnm:m.'.mons with regard to these facilities.

T moath

|cunsideration,

A repoct outlining the current Stdus, sumbers of pouple beacfitted,
problems, potemials, recormendutions asd propasals for fulure!

AL specialists 10 possess a post graduue Degree and over 15 years!
of experieness in the relevan feld/s

’I‘uo isruments & plrts specialise

jAssess the status of wurk;r“;)pa. repuir facilit;.ﬁl;\mm and rools; assess rools:
tund materfals peoded by township staffy propare s list of twols, instrumens,
3cquipmcm and other fucilities neeted by workshop und township staff

3

2 months (ocal)

List of tools, instruments etc and the number noodad erAwtxm

Appropnaxc cxpmcnw .md umvmnv dqg'o: in mﬂhzmcah“
lenginecring Oc reluted subject j

. H
20951 i
§

2005
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Table R.5 Staff Numbers and Category for Operation and Maintenance of Facilities

1 Five reservoirs in 2006

2 Division re~organized and staff increased
3 Pipeplant division is nat diractly involved in project implemeniation

4 Does not exist in 2005
5 New division created

€ Present staft inciuded in supporting branch

* Doesn't exist

Present Stalf Numbers Staff Numbers {2005) O&M only Staft Numbers (2010}

Work Area gnginears [Pmli"s‘gn - J Tochnicians S”‘;"::“g Tola! Engineers Wfsms;“ Tochnicians s”psp:ﬂm"“ atal Engineers mg;:qm Technicians sugp;'ﬁmg Total
Resorvoirs' 4 18l o 33 _190 238 %9 4 0] - 842 485 40 5| 140 3801 825
Warer Ciswiotion® | L~ ' 570 768 9% 9 189 875 969 150 34! 189 1025! 1398
Blectrical & Mechasical 4 5| 182 205 30 Q 45 262 337 30 0 45 _ 262, 337
swpotng anen* L 5j S ) 3 O : oF . h ' K
Planning, Corordinaion & Monitoring® {14 ] — 9 5 11; 19 it 10 12 2l 18 51}
Unaccoumed for Water —— 9.| 8 9, 0 4. 0 18] 40 5 4 9 23 2 Kl
Pogwement&Sees® [ - 0 3 o 2] 4 9 sl o £ 5, 1
Adminisiation & Finance o o 0 164 164 ol ¢ 0 244 242 o 0 o 404 404
Al 122! 0 174 1089} 1395 181} 18] 372 1536! 2157 237! 51 413 2056 2757

] Notes;
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Table R.6 Estimates of Staff Numbers by Work Area and Category

Stall Heamins {piedan) Sall Kumbi i {2005) ObM oty Shall Mmgmea {207 0) Dl Stall Nomibama (2005) Canurrusion Stadl Mumbn s {201¢) Conpirusiapn
- W Aree jmoiost)
Em\-u-fyd"""' !rmnl'”“"’s“:"“ﬂ Tow | Gopmews | O | tuchoiciam | SV |- 1y Towe Eno'n-r;] O E'WIS“::"‘“ Tour " .] Ot rdm..js“‘;':"‘ Tow |
2495 52 1 S, s zes| 4z 65 5 1ie %8 7
517| 703 1057 85 H 1260 517 7 55 s¢_ s s171 T
084 123t 1206 45 a B0i 1084 1z3r! 45 -] 60 1094} 1231
262 a7 280 ) o 28 192 260} ) 2 38 192 260]
: 0 [ B . i i It 5
197 4 55 ] 12 10 25, a7 10 12 15 39, 67,
&0 106 2l 4 0 25! 2 3 4 9 25 2 3
4 9 19 3 [ g 5 i 3 i 3 s
0| 244 244 364 9 0 o 364 3641 o @ 2 3684 364
10 8% 5 -0 400) 20001 2405] 8 9 500 30000 3508
: [+ 10 3 0 ol 450 653! 4 2 200 500 904
ags2l 4008 3454 166! s4] 1070 4958 61881 234! 541 1185] 6103 7576)

Noles:

'y Five reservoirs in 2005

2 Rivigion re-orpanivad ang statt ingreasad

3 Includes meter reading statt

4 Does nol exist In 2005

5 New division created .

6 Unaccouniad for water inchigea UMY conlroi, planning & design siatf and rapair teams
7 Presant siaff incluced in suppering tranch

& Presant ataft incluced In water disinbution st
$ Prasent siaft incluctad in waler distnbution aiaf!
Staf! of Pipeplant arxt Sewape divisions excleded
" Doesnt exist



Table R.7 Materlal Cost for Operation & Maintenance by Year ($)

Approximate Cost

Activity Area Description ws $) 2004 2005 2008 2007 2008 2009 2010
8 Computars, equipmant & softwarg 240,000 240,000!
Refurbishrieat, furniturg & display material 10,000 10,000
Planning, Co-ordination Other supplies 7,000 5,000 2,000
& Moniloring Flanning & co-ordination workshops for YCDGC- . o
Ministry staff, @ $500 per workshop 2,000 500 500 500 500
Contingencies (5%} 12,9504 12,775 125 25 25
Sub-total 271,950| 288,275 2,825 525 525
Refurbishment, furnilure & display matertat 0
Workshops @$100 0
Chemicals & supplies 0
Confingencles (5%} 0
Sub-total {$) of
Equipment 15,000] - 10,000 5,000
Malerials 13,000 10,000/ 3,000
3 Tools & instruments 30,0001 5,000] 25,000 .
Procurament & Stores
Qther supplias 5,000 2,000/ 1,000/ 1,000 1,000
Conlingencies (5%) 3,150 350 2,300  450{° ' 80
Sub-total {$) 66,1 7,3501 48,300 9,450 1,050
.. Tools & instrurnents 0
Efpcirical & Mechanical |Workshop refurbishment & 6qu{pmenl 1]
workshops Contingencles (5%) of
Sub-total ($) 0
Building/refurbishing stores In 33 lownships
@$5.000 per it - - - o
' Tool kits for transmisslon/sesvica reservoir . .
lopmﬁon & O8M fearns (3 units) @ $ 2000 per unit 6.0004 6,000
Maintenance Tool kits tor lownship OaM slaff @ § 500 per .
umit 10,0001 5,000, 5,0001
Contingencies (5%} HOO, 550 250]
- Sub-total 16,8008 14,560 5,250
Water Supply Staff farnitiarisation workst 4 Noa. @2001
Laglslations & unit o
Regulations Mamaupmcadures pmlmg cost 4,0004 2,000 2,000/
Contingencies (5%) 200, 100 100
Sub-total 4,200, 2400 2,100;
Customer edu_ca‘tion & NGO contracts © 8,500 500 1,000 1,000 2,000 2,000
[prareness bulding  F e encies (57%) 225 "5 50/ 50 io0] - 100
Subrtotal 8,825 . 525 1,050} 1.050] 2i00] 2100
Building & furniture 16,0004 10,000 N
Training 2}ds & equipment 15,000 15,000
Tralning Material support for bralning 5,000 2,000, 2,000 1,000
Conlingencies (3%) 1,500 1,350 §00] 50
Sub-total - : 31,500 28,350 2,100 1,050
Vehictes Vehicles & mobile repair vans (10 units @ . ’
20,000 per umit . 200,000 100,000f 100,000 - .
Alt Grand Tota ($) 537 425 403,975] 1645751 12.650] . 2,100 1,050 2625] 9450
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Table R.8 Details of Technical Assistance and Cost

Work Area Unit cost $(2001) | Work Area{ _ Setup 2403 2004 2005 2006 2097 2008 2009 205 .
$fmouth cost
month $ month $ maonth $ month s month $ monih $ month month $
Loup-Tern Technical Agsist 2,420,000 | - 11§ 242,000 | 30 | 660,000 | 36 792,000 22 | 484000 9 198000 2 €4, 3640
Senior Planaing advisor - 22,000 792,000 6 1132000 12 264,000 | 12 | 264,000 3 66,000 3 66,000
Monitoring advisor 22,000 572,000 5 110,000 12| 264,000 [ 132,000 3 66,000
Traininy advisor 22,000 572,000 5 132,000 12 264,000 6 132,000 2 44,000
Human Resources Management advisor - 22,000 484.000 3] 132,000 12 264,000 4 28,000
Short-Term Experts 640,000 50,000 200,000 245,000 75,000 40,080 0,000
Q&M : 100,000
O&M advisor 20,000 40,000 2 40,000
. {Tools, instruments & parts advisor 20,000 40,000 2 40,000
Procuremeny & Stores specialist 3,000 10,006 2 10,000
Custemer reiations specialist 3,000 10,004 2 10,000
Truining . 280,000
Training speciallst 20,000 240,000 2 49,000 13 260,000
Curriculum development 5000 25,000 1 5,000 4 20,000
1EC advisor 5000 15,000 2 10,000 1 5,000
Revenrue Collection 40,000
Meter reading, billing & collection specialist 20,000 40,000 2 40,600
Evaluation 120,000
Evaluation speciatist (truining) 20,000 60,000 1 20,000 2 30,000
Evaluation specialist (human resources) 20,000 40,000 2 40,000
Evaluarion specialis: (planning & monitoring) 20,030 20,000 1 20,000 ]
Communul Facilities & ponds Mau 100,000
Swudy eam 100,000 100,060
Techrical Assistunce Total 3,060,000 282,000 360,000 LO37.000 559,000 198,000 $4,000 44,009
Technical assistance Consultants
item Unit cost  Unit
Foreign Component
Expert 20,606  manth
Local Component
Estimate local costs of 10% of Foreign costs 10%
Local specialists 5000  month
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Table S.1 Rehabilitation of Aged Pipe by Township

__ Township + Zong g . _ Pipe Diameterfmery Tora] Cost (US3)

! Hominal dia {mm). 78 100t " 728l " 150! 200: 228° 2501 oy 350° 400 450 yc [T

1 Ahlong 1 2,277 o

"Unil Gost 910 40.30 |

"Cost 0,721 .

1 — : R
TR 1,084 1,372 60.863
) X _20.30
__:(’,osl 100,409} 55,2920 - 11046131 2075,182

3 Bolatiing i 65 %5 0 ) . 31,200

TUniL Cost 90| 7580 F0.80¢ 4000 9321

iCost 7,881 0,3872.703; 14,750 o[ 40,0151 4,273,541

B . i
- 4'Dagen 1 17191 5,257) 0} 10.201 [} 0i 5537 2577 | 25,670
______ initCost B30 GiD: 56D 20.80) 40 5332 1295 -
Cost 11,174} 47,839 ulEzlz,Jgj . 5034971 201,072 312,785 780,435 1,103,2%
i — -
15 Kyauktag t 2,611 0] 70,719,738 32| 0 676 4915 0 0 0 ....20,200

Uit Cost N 650 9101 1660! 20.60]_ 40301 8332 112.85 | 134311 16216 19554

Cost 16,972 0 0,244,109]__ 10,559 0] 65.350] 555,148 i ] ol 303415 | 584,753 887,168
_18]Kyeemyind by 0, 6,104 0! 15,920 ) 0; 1448 0, ___ 0 0 o TTERAT

Unit Cost__ N 650 910 15601 2080! 4030) 89.32 112,851 713431 162,16 1

Cost 0f 55546 331,138 0 0] 129335 [} [} 0 383,149 122,869 516,018
¥ lanmadaw ] v 173,354 958 0} 8,357 0 04730, 2 0 of 18,146,

Unit Cosl 6501 9.10) 1560] 20.60! 4030 £9.32 112.95 162,16 | 192.54 ~

Cost 74951 8718 0}173.826° ) of 422.484] 332977 0i i o zeran 717,687 945,438

: i i - TR I
18]Latha 3 §59) 0 o 6,705 0 ol 1,065 2,597 6 0 0 12327
Ui Gost 6501 9101 1560 20.80 ' 40.30 8832 112,95 13431 162.16 | §92.54 -
Cost 6,234} [1] ©.139,d85) 9 0;_166,582] 283,331 [t 9 0y 168,714 436,917, 605,631
1 !
b 1 - .
21 Mingalestaungnyuat__ B} 6189 0 12,524 0] 0 701 1,126 0 [ 845 __ 23,627

Unit Cost 650{ 9.10] 15601 2080] 4030 89.32 112.95 | 134.31 162161 _192.54

. [Con 0 17.572] ¢ ;268,619 0 01 67,613 804,882 [} 0] 181,950| 338,864 996,973 | 1,335,837
23| Pabedan - 1 o 0 6] 9,022 O I T 1 6,126 1] 0 [ - 16,138,
—lunnCost . 5501 9,10 1560 20.80) 40390 i E8Az]  11285] 13431 16216 19254
Cost - : [ 017 0{ib7,658 [ 088,516, 691,032 [ o o 741,425 968,105
— : - L :
74 Pazundaung 5 196] 2,103 0; 14,105 [} 0 914 3568, O] .0 762 21,648
Unit Cost 6,501 9.10] 1560 50.80| 40,30 833z [ 112.95 | 184741 162761 192,54 ]
Cost : t.287; 18,137 ;293,384 [} ] 81,638 402,780 3 0] 146715]_ 345385 599,577 834,942
25 Sanchaung - 1 o 51611 - 0] 21.744 o, of _aare [ [ 398 0 31,675

ot Cot 650| 9107 1560] 20.80! 40.30] 393zl 11295 | 13431 162.16 | 192.54 .

{Cost 0; 46,365 0;452.275) o 0 490,507 ) 0;___ 64540 0] 521,993 432,894 954,287

i t

30, Terowe 7.632 0; 18,586 [} o] 2019 e [ 0 351 30,185
Unit Cost 910 1560 ] 20.80! 4630 39.32 11295 [ 13431 16236 dsesa) [
Cost 59,451 0.386,797; O 0] 180337] . © [i] 0] _190,807{ __ 481,045 352,507 833852

e b ! U SRR
7.362 0 " 2485! 292 0 _3.040; 1,720 [ ) [N 14,204
- 9107 1560 2080! 40301 1 @932 112951 1340 162181 192.54
Cost 5.198° 66,994] 0] 51,272] 11,768 of 92893 194274; _ 0; 0 0] 153,580 272808 426,398
S Tolal 5211,240__ 6,813,087 | 14,024,337
- R N - Pipe Length ‘ 348,754
e
1,732,539
481,045 " . 352567 | 632 ]
o 7.4
L.}“ELQ..,_M;A,_LQ@L. .
749,846 429,813 | 1,179,658
1.2
- _.HC__1 _Tol
433794 954,787
1.2.2 :
UG ] FiC | Yolal _
338854 ;  996.973 | 1335837
1.2.3
UG i FiC  { Tota
1,386,954 | 2,167,861 ' _3.654 815
Total
yec T FC __ i Tolal
5,213,240 . 8,813,097 ' 74,024,337




Table 8.2 Yearly Installation Work of Primary Mains

_ Distribution Zone

Yearly new secdndary maln installation length and cost

Name No. | 2004 | 2005 | 2006 2007 | 2008 | 2009 ! 2010 Total
Downtown T ) 3,910| 4,410 3560] 3,660, 3560/ 3650 - 22850
- LG .9 101,373} 114,336 92,298 92,298! 92,296 92,039 684,643

FIC 0| 1,926,080 2,172,382] 1,753,669 1,753,669 1,753,660 1,748743| 11,108,211

Downlown East 2 o of ol 2960 . 2860, 2970 2,180 11,070
LG B ol 0 0 59,354 59,354 59,664 43,713 221,976

o FIC| 0 0 0 1,127,725| 1.127,725] 1,131.535] ' 830,554 4,217,539
Central West NN ol T a 2,840 3,480 3480 3,480 3,480 16,760
L/C i o 0 68,659 71,6781 71,878 71,878 71,878{ 346,172

el - 0 ol _1,116.615] 1,368,247/ 1,368,247| 1,368,247| 1,366,247| 6,689,603

Hiawga T a7 o 0 of o 3,680 3,680 3,680 11,040
L/C . o 0 0 o] 98888 . 96,688 96,888 290,665

o FiC 0 o 0 __0] _1,40,880] 1,840,880 1,840,880] 5,522,641

Ceniral Norih 5 | 0 0 0 ol ol el o 0
T Y 0 0 0 o| 0 0 0 0

FIC o, 0 0 0 0 0 0 )

EasiSouth - | 6 o 0 0 9| i480] 1,480 1,480 4,440
Lic 0 0 o 0 33,547 335471 ¢ 33,547| 100,643

FIC o 0 0 0] _ 637,.400] 637400 637,400 1,912,199

East Central 7 ol 0 ol ol o] 3,280] 3,.280] - 6,560
o LiC L. 0 0 0 0] - 31562 31,562 63,124
“Fic 0 0 0 0 0] 599,683|  599,683f 1,199,365

East North I 0 Tol_ 0 0 2,150] 2,150 2,150 6,450}
Ljc 0 0 0 o] 24373 24,373] - 24,373 73,118

F/C "ol ol 0 0] —463,079| _ 463,079]  463,079] 1,389,238

Waest South 9 0 o 0 0 0] o ol ¢
e LG 0 0 6 0 0 -0 a 0
FiC 0 0 0 0 o 0 i} 0

West Central NS o S0l o] o ) o ol T e
. UG 0 0 0 0 ) 0 0 0
FiC o ol ol 0| 0 0 0 Q

Wast North | 0] 0 1,760 1,760! 1,760 1,760] - 1,760 8,800]
T UJc 0 ol “o7608] - 27,608 27,608 27,608 27,608 138,040
Fel 1 0 0! 524,550{  524,550)  524,550[  524,650] 524,550 2,622,751

LC "0 101,373 200,603 251 ,71 38 405,947 437,710 421,609 1,818,380

FIC 0] 1.926,080 | 3,813,547 | 4,774,191 | 7.715,560 | 5,319,043 | 8,013,136 | 34,661,547

Total 0| 2027.453] 4,014151] 5025329] 8,121,497 6,756,752] 8,434,745] 36,379,927




Table S.3 Yearly Installation Work of Secondary Mains

Distribution Zone .

Total length

Primary mains new installation plan dy diameter {mm)

‘Name No. {m) 300 1 350 7 400 500 | 800 | 700 | Total
Downtown 1 22,550 0 0 0] " 5000] 3,370 3,340
Unit Cost o 19295 | 13431 16216 | 224.22 1 295621 38151
.. Cost 4 Y 01,121,100 | 996,239 | 1,274,243 | #REF)
Dowrtown Easl 2 32,9201 0 0 3,630 6,770 8,670 1,410 B
" Unit Cost 11285 | 13431 16216| 224.22| 29562 |  381.61 o
Cosl 0 0] 588,641 | 1,517,969 | 2,563,025 | 637,929 | JREF]
Contral Wesl 3 57,640 0 5360 13670 5840, 2,370 7,080
Unit Cost | 112981 13431| 16216 | 22422 po5e2 |  481.51
Cost 0| 451,282 2,216,727 | 1,197,335 | 700,619 | 2,701,091 | #REF|
Hiawga 4 a7.760| BT o] 3080|8868 2490 0
___UnitCost o 112.85| 18481 16216 | 224.22| 29562 381.61] .
Cosl 0 0| 320,185 | 4,228,789 | 736,094 0|  W#REFI
CentralNorth .~ |75~ 4,360 o ol 2,060 780 0 1,210
~Unit Cost 112.95| 13431 162,16 | 224.22| 29562 | 381.51 :
Cost 0 0 334050 174,892 0| 461,627 | #REF
East South 6 | 13280 o 0 1,770 1,730 2,660 810
Unit Cost 11295 | 134311 1626 | 22422 | 26562 |  381.51
T Cost| | o] - o} 287,023| 387,907 | 786,349 | 309,023| #REFI
East Central 7 39,330| 25,660 0 5170 1,880 1,220 820
Unit Cost 11285 134311 16216 22425 | 29562 |  3B1.51
Cost 2,898,297 0] 838,367 | 421,534 | 360,656 | 312,838 | #REF!
East North 8 27,980 8,800 -~ 0 6,820] 1,880 7,900 0 }
________ Unit Cost| T 11205  134.31| 16246 | 22422 295621 381.51
Cost 993,960 01,105,931 | 421,534 | 2,335,398 0| #REFI
_Wesi South 8 1,760 500 o 880 380 0 o
- UnitCosti " "I~ 1" 41295| 13431 | 162.16| 22422 29562 381.51
Cost 56,475 0 142,701 85204 | - 0 0 #REF!
[WestCentral " I™10 {0 "9l T 0 of o 0 0
Unit Cost 1i2.9 134311 1e216| 224.22| 29562 38B1.51 -
Costt . 0 0i - O 4] O 0 #REFI
Waest North 11 26,370 0 ) 4970 9,680 0 6,850
Unit Cost| ! 11295 | 18431, 162.16| 224.22| 29562 38151
~ Cosl 0 01 805,935 | 2,170,450 0| 2,613,344 | HREFI
267,950  34,960i 3,360 52,300| 21,520

41,000!

28,680|
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Appendix T.2 Basic Unit for Estimation of Saved Amount of Medical Expenditure

A. Estimation of Saving Amount of Medicament (As of 1998)
Inpationts incl. death® Total Share rate P
Number of cases in overall discases Outpatients* . (.M ereentage
Inpatients  Death Total patients . %)
populatio
Population in total in Yangon{as of {998) _ 3,691,941
Total administration 241,871 227218 10,355 237,573 469,089 1271% 100.00%
‘Water borne disease in total : 34,701 7.40%
Others 434,388 92.60%
Revenue of hospitals received consisting of treatment charges, and subsidies (Million Kyals)**
1998/95 33.90
1999/00 36840 .
2000/0t - 600.00 Amount of medical
~ 2001/02 . ) ‘ e 620,00 expenditure to be saved
- o Annu_ﬂ_a__vqmge since 19__99/00_______ o 52947 by clean water supply:
Aver; age amount allocated to water borne diseases (Thousand Kyats/annum) 39,168 5,873
Source:  * Hospital Statistics Annual Report 1998, Ministry of Health. {Notc 2)
## Ministry of Health, Iinproved ratio of water borne
(Note 1) diseases by improvement of
Water Bomne Diseases in Yangon ' water environment consisting of 30%
Viral . . clean water supply and sewerage
Year  Diarthoea Dysentery hepatitis Fyphoid Total ~ treatment systems based on
1991 28,808 19,686 749 244 49,487 similar projects in developing
1992 24,552 15,355 657 161 40,725 . 50%
w0 @ s o o om ocbmoctwene B0
1994 30,711 11,826 821 - 193 43,551 ) ) s )
1995 28,349 10,380 670 224 39,623
1996 24,649 8,209 444 210 33,512
1997 20,253 8,112 489 196 29,050
1998 17,988 7,040 386 161 25,575
1999 15,615 5,787 300 156 21,858
2000 14,721 6,399 338 194 21,652
AVEIEES 93908 10,744 551 198 34,701
per year
Source: Ministry of Health.
(Note) ** In Myammer, they have no health insurance systems until present time.
B. Saved Amount of Income to be decreased by water borne disease
Average duration of stay of inpatients:
Total number of patient days: 1,903,482
Number of discharges and deaths: 237,573 )
. __, e _._._._.Average duration of stay of inpaties  8.01 (days/annum)
Average number of days of outpatients visited to hospitals: T
Total number of cutpatient attendances: 576,756
Average number of outpatients per day: 2,383

Total number of outpatient aitendances caused by water borne discases 241,871

Average number of days of outpaticnts visited to hospitals;
__2.38 (days/annum)

Basic unit of saved amount of income to be decreased caused by water borne diseases:

Basic unit of incorne per person*: 22,364 (Kyasfmonth) = 1017 {(Kyats/day) (22 working days/month)
Total income loss of inpatient per annum: 8,145 (Kyats/working person per annum)
) Total income loss of outpatient per annum: : : 2424 (Kyats/working person per annum)
Share rate of working persons per HH*(%): 3220% '

Sources: ¥ Result of Consumer Survey made by JICA Study Team, July 2001.
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Appendix T.3 Annual Dishersement of Construction Cost and Estimation of Its Economic Cost

(Nowey
FC = Forpign currency porion
LC = Lowal currency portion

(UIS§L,000
Annual disbursement (Phase-1)
Cont e 2007 007 W 2004 - B 06 B - 008 . 009 2010 Teral
e W Subtotal  PC LC Subaom] RO W Sl FC LC Subaeml R LT Subiotal FC L Suhaeal RO @ Suhael  FU L Subdol fC LC Sl FC W Sudacal o W Subsel
Construction works
Rirext cost 9 v 1] o Q © Q 0 022333 1,712 24,046 - 23,262 1122 25384 85697 9481 953R0 59467 5783 5250 10R613 22278 125391 80492 16407 06894 103293 18RAT 122100 478158 76787  S5A945
Indirect cost 0 o 0 ] a 0 0 ] 05137 364 55317 5250 488 5838 19710 2397 21937 13677 1330 15,008 23.831 51234 28955 IRSH3 3772 22086 23757 2326 28083 19976 12861 | 137037
Sub-ttal k] 1] {1 bl k] 0 0 4] 027471 2,106 20577 DR612 2610 31,222 105407 11,910 {17317 Ti14d TI113 BO.ASE 127444 27402 {54,846 99.005 20,174 119.1R0  137.050 23133 150,183 S8R.I34 G4A4B  HRISED
Lngincering cost 0 [ L) 1] Q 1] 0 1] il 266 0 2662  2EI10 0__28i0 15559 0 10559 7233 Q9 7223 13,936 Q9 131936 10328 010736 13516 213516 61452 Q 61,432
Compensation cost 0 0 1] Q [ 9 Q a 0O [+ 0 [i] 4 [1] 4] 4 ] 1] ] o Q [ Q [] Q Q 1] Q 1] Q Q
Sub wrai { 0 0 1] [i] 0 a 0 9 30,133 2,106 32238 31421 2,610 34,002 115966 11,910 137876 BOIER 7,113 BTMR1 1380 27.402 168,781 109731 20,174 129,906 140567 23,133 163,699 &49.567 94448  T4A015
Addminisridion (] 4] U a 0 Q 0 Q a [ 0 0 [I] [l 4] [ 0 3 1 a 1 i 1] 1 | g 1 1 1] 4 4
Sub ot} Q O 9 L] 0 Q o] 0 39,132 2,106 32239 31422 2610 34,033 115066 11,910 127876 BO.36R  7.114 BT4R] (41,380 27405 168781 109.73] 20175 120906 140567 23,133 1637 649,567 93,352 744019
Physicnl contingency Q ] 1] 0 0 a a Q 1307 Jus 1,612 1.571 131 1,702 5798 R 6304 4,018 356 4,274 2,060 1,370 %430 5487 1,000 6495 7028 1,157 BI85 32478 4735 37.201
Finaneial cose 2 Q ] 0 a [ ¢] Q 9 31,630 2,211 33,851 32993 3,741 35714 1217 12,506 134.270 R4.3B6 7,460 Q1,855 148,449 28,773 177220 115218 31,084 136,402 147,505 24390 177 8RS 682045 09,174 TRIJI0G
Fotnemive omy 0 i\l & T 5] il 4 ] D__2X47S LIUS 29583 29,694 1373 31,067 100,588 6,263 115851 75947 3741 79688 133,604 14,409 128013 103,596 10609 114305 132836 12164 145000 6ISR4] J49.660 601 S0T
Remarks:
1. Prive share mtes: EQ e 6. {¥peration & maintenance enst: (LS31.000) (US$1.000) 7. Price : As of November 2001,
- Labour 0% 800% OM work st 2004 Mos 2006 WOT 2008 2009 2000 011 2012 2003 Wi s 2006 2017 20i8 2019 00 8, Bxchange raie: USS 1.00 = 500 Kyats = Japancese Yen 120,00,
- :f:‘g’::“‘ 0% 200% Persanal cost 5 0§ s 56 % & & 7 P 5 FRRE s s 9. Physical contingers  S.00%. fof 1otal af the ubave)
2, Tax forconsiruction and angincering servives  Electricity cost 10 10 199 337 418 418 487 625 556 686 6R6 6R6 T4 s T8 778 834 10. [ndirect cost: 3% (of direcy cost)
10% Chemical cost 193 192 400 600 928 928 8666 B.obE 5666  §.668 666 BETY A6 RETT 8,677 RETT 16328
3. Comtructoe’s averhend & profi 10% Inspeetion/repairing eont 791 3451076 98% 4N 1076 989 7,301 14289 11, (Equivalent to million Kyats) tin financial cost)
4. Standard conversion factor; 095195 Financiaf tota) 207 207 304 943 2,140 1.349 9,159 9.642 10,304 2359 10347 5971 10504 6462 10450 16,764 31,455 11. Enginecring cost: tof direct atnd inclirect cosi)
3. Shataw wege rate (econainic wage rate): Exonomi¢ gost 04 104 a3 472 1072 676 4537 4,828 516! 4687 51%2 4893 5260 4738 K334 R306 15963
50% Remarks;
Gyobyu; 167 Phugyi: 400 TerminalKokin 7,042 Temine CAW 8217  Ngamoyeik: 6,900 CBDT East: 4,708
Enst Black §: 983 TerminaltoCB 6517 Hlaing WTP: 5342 Transmission: 7,042 West Block N» 875 Fast Block Nt 558
West Block §: 25 EBast Bloek P0G West Blaek C: 27



Appendix T.4 Calculation of Econoniic Internal Rate of Return in Stage-1

(Note) Sunk cost is assumed at 0.5 % of replacement cost until the e1

vd of works.

. {US$1,000)
Year Eeonomic cost . Ec_onom'\c ben'eﬁ\
. Construction cost - Replace Powble  Saving of Saving of Cash
in  Year FCe T TIC OMcost  ment Total waler nedical  income Total balance
order portion ~_portion cost : supply expenditure  [oss :
-1 2001 0 0 0 i} 0 .0 0 0 0 )
0 2002 0 0 0 0 0 0 0 0 0 0
1 2003 0 0 0 0 0 0 0 0 0 0
2 2004 28475 1,108 104 0 29,687 8,705 3 4 8,712 -20,975
3 2005 29,694 1,373 104 Q L1710 r1e3t 4 6 11641 -19,530
4 2006 109,588 6,263 403 0 . 116,253 24,635 8 12 24,655  -91,598
5 2007 Q- 0 403 -0 403 24,635 8 12 24 655 24,252
6 2008 0 0 403 0 403 - 24,635 L3 12 24,655 24,252
T 2009 Q Q 403 a 403 24,615 g 12 24,655 24,252
8 2010 0 0 403 ; 403 24,635 8 12 24,655 24,252
9 2011 0 Q 403 0 403 24635 8 12 24 655 24,252
10 2012 0 0 403 0 403 24,635 8 12 24,655 24,252
11 2013 \] 0 403 0 403 24,635 8 12 4655 . 24252
12 2014 0 ] 403 i} 403 24,635 8 12 24,655 24,252
13 2015 0 0 403 0 - 403 24635 8 12 24,655 24,252
14 2016 0 0 403 0 403 24,635 § 12 - 24,655 24,252
15 2017 0 0 403 ] 403 24,635 8 12 24,655 24,252
16 2018 0 0 403 0 403 24,635 8 12 24,655 24,252
17 2009 © g 403 O 403 24,635 8 12 24,655 24,252
18 2020 0 0 403 0 403 24,635 8 12 24,655 24,252
19 2021 0 0 403 O 43 24,635 8 12 24,655 24,252
20 2022 0 0 403 0 403 24,635 8 12 24,655 24,252
21 W23 0 0 L LI 403 24,635 3 12 24,655 24,252
22 2024 0 0 403 0 403 -~ 24,635 8 12 24,655 24,252
23 2025 0 0 403 0 403 24,635 8 12 24,655 24,252
24 2026 0 0 403 61,775 62,178 24,635 8 12 24,655 -+ -37,523
25 2027 0 0 403 0 403 24,635 8 12 24,655 24,252
26 2028 403 )] 403 24,635 8 12 24,655 24,252
27 2029 400 ] 403 24,635 8 12 24,655 24,252
28 2030 403 ; 403 24,635 g 12 24,655 24,252
26 20M 403 0 403 24,635 8 12 24,655 24,252
30 2032 403 0 403 24,635 8 12 24,655 24,252
31 2033 © 403 0 403 - 24,635 8 12 24,655 24,252
32 2034 403 0 403 24,635 8 12 S 24655 24,252
33 2035 IVER V] 403 24,635 8 2 24,655 24,252
34 2036 403 0 403 - 24,635 8 12 24,655 24,252
35 2037 403 1] 403 24,635 3 12 24,655 24,252
36 2038 403 0 . 403 24,635 8 12 24,655 24,252
37 2039 403 0 403 24,635 8 12 24,655 24,252
38 2040 403 0 403 24,635 3 12 - 24,655 24,252
39 2041 403 )] 403 24,635 ] 12 24,655 24,252
40 2042 403 0 403 24,635 8 12 24,655 24,252
41 2043 403 )] 403 _24,635 ] 12 24,655 24,252
42 2044 403 0 403 24,635 8 12 24,655 24,252
43 2045 A3 O 403 24,635 1 12 24,655 24,252
44 2046 403 61,775 62,178 24635 8 12 24,655 31,513
45 2047 403 0 403 24,635 3 12 24,655 24,252
46 2048 403 0 403 24,635 8 12 24,655 24,252
47 2049 ' 403 0 403 24,635 g 12 24,655 24,252
48 2050 _ 403 0 403 24,635 3 12 24,655 24,252
49 2051 403 1] 403 24,635 5 12 24,655 24,252
50 2052 403 0 403 . 24,635 8 12 24,655 24,252
51 2053 : 403 . 0 403 24,635 8 12 24,655 24,252
52 2054 . 403 0 403 - 24,635 8 12 24,655 24,252
53 2055 S o403 0 403 © 24,635 8 12 24,655 24,252
54 2056 403 0 403 24,635 8 12 24,655 - 24,252
Toltal © 167,757 8,743 20,752 123,550 320,803 1,276,706 413 639 1,277,758 956,955
In the condition of discount rate at 10%: ' : .
Present value: i 113,461 165,081 51,620
Internal rate of return (EIRR): 16.62%
B/C: ' 145

T-4



Appendix T.5 Calculation of Economic Internal Rate of Return in Stage-2

(Note) Sunk cost is assumed at 0.5 % of replacement cast until the end of works,

(US3$1,000)
YVear Economic cost Economic benefit
in Yeor Construction cost Replace- Potable  Saving of Saving of Cash
ordor F/C L/C OMcost ment Total water medical  income Total balance
portion  portion cost supply expendilure  Toss
-1 2001 0 t] 0 G 0 0 0 0 0 0]
0 2002 V] 0 0 0 0 0 0 0 0
1 2003 0 0 0 0 o 0 0 G 0 ]
2 2004 0 ] 0 0 4] 0 0 0 0 0
3 2005 0 0 0 0 ] 0 0 0 0 0
4 2006 0 0 0 0 0 0 0 ] 0 0
5 2007 75,947 3,741 472 0 80,160 1,013 0 0 1,014 -79,147
© 6 2008 133,604 14,409 1,072 0 149,085 2,026 | 1 2,027 -147,058
7 2000 103,696 10,609 676 0 114,980 3,043 1 1 3,045  -111,935
8 2010 132,836 12,164 4,587 0 149,586 18,684 5 7 18,696  -130,890
9 201t © O ¢ 4,587 0 4,587 18,684 5 7 18,696 14,109
10 2012 0 ] 5,161 0 5,161 18,684 5 7 18,696 13,535
1t 2013 0 0 4,587 0 4,587 18,684 5 1 18,696 14,109
12 2014 0 0 4,587 ¢ 4,587 18,684 5 7 18,696 14,109
i3 2015 0 0 4,587 )] 4,587 18,684 5 7 18,696 14,109
i4 2016 0 0 5,161 0. 5,161 18,684 5 7 18,696 13,535
15 2017 0 0 4,587 ] 4,587 18,684 -5 7 18,696 14,109
16 2018 0 o 4,587 0 4,587 18,684 5 7 18,696 14,109
17 2019 (] ¢ 4,587 0 4,587 18,684 5 T 18,696 14,109
18 2020 0 ] 5,161 0 5,161 18,684 5 7 18,696 13,535
19 2021 0 0 4,587 0 4,587 18,684 5 7 18,696 14,109
20 2022 0 LY 4,587 0 4,587 18,684 5 7 18,696 14,109
21 2023 0 0 4,587 ¢ 4,587 18,684 5 7 18,696 14,109
22 2024 0 0 5,161 o 5,161 18,684 5 7 18,696 - 13,535
23 2025 0 ¢ 4,587 ¢ 4,587 18,684 3 7 18,696 14,109
24 2026 0 0 4,587 ¢ 4,587 18,684 3 7 18,696 14,109
25 2027 0 0 4,587 0 4,587 18,684 5 7 18,696 14,109
26 2028 5,161 0] 5,161 18,684 5 7 18,696 13,535
27 2029 4,587 0 " 4,587 18,684 5 7 18,696 14,109
28 2030 4,587 170,452 . 175,039 18,684 - 5 7 18,696 156,343
29 2031 4,587 0 4,587 18,684 5 7 18,696 14,109
30 2032 5,161 0 5,161 18,684 5 7 18,696 13,535
31 2033 4,587 0 4,587 18,684 5 7 18,696 14,109
32 2034 4,587 0 4,587 18,684 5 7 18,696 14,109
33 2035 4,587 0 4,587 18,684 3 7 18,696 14,109
34 2036 5,161 0 5,161 18,684 5 7 18,696 - 13,535
35 2037 4,587 0 4,587 18,684 -5 7 18,606 14,109
36 2038 4,587 0 4,587 18,684 5 7 18,696 14,109
37 2039 4,587 0 4,587 18,684 5 7 18,696 14,109
38 2040 5,161 0 5,161 18,684 5 7 18,696 13535
39 2041 4,587 0 4,587 18,684 5 7 18,696 14,109
40 2042 4,587 0 4,587 18,684 5 7 13,696 14,109
41 2043 4,587 0 4,587 18,684 5 7 18,696 14,109
42 2044 5,161 0 5,161 18,684 5 7 18,696 13,535
43 2045 4,587 0 4,587 18,684 5 7 18,696 14,109
44 2046 4,587 1] 4,587 18,684 5 7 18,696 14,109
45 2047 4,587 4] 4,587 18,684 5 7 18,696 14,109
46 2048 5,161 0 . 5,161 18,684 5 7 18,696 13,535
47 2049 4,587 ¢ 4,587 18,684 5 7 18,696 14,109
48 2050 4,587 170,452 175,039 18,684 5 7 18,696 -156,343
49 2051 4,587 0 4,587 18,684 5 7 18,696 14,109
50 2052 5,161 0 5,161 18,684 5 7 18,696 13,535
51 2053 4,587 0 4,587 18,684 5 7 18,6596 14,109
52 2054 4,587 0 4,587 18,684 5 7 18,696 14,109
53 2055 4587 0 4,587 18,684 5 7 18,696 14,109
54 2056 5,161 0 5,161 18,684 5 7 18,696 13,535
55 2057 4,587 0 - 4,587 18,684 -5 7 18,696 14,109
' 56 2058 4,587 0 4,587 18,684 5 7 18696 14,109
57 2059 4,587 0 4,587 . 18,684 5 7 18,696 14,109
~ 58 2060 5,161 G 3,161 18,684 5 7 18,696 13,535
Total =~ - = 446,083 40922 224,679 340904 1052589 884.213 229 354 884,797 -167,792
In the condition of discount rate at 10%: ’
- Present value: - ' 246,373 81,148 -165,226
Internal rate of return (EIRR); o ‘ -2.25%
B/C: T-5 0.33



Appendix T.6 Calculation of Economic Internal Rate of Return in All Phase-1

{Note) Sunk cost is assumed at 0.5 % of replacemient cost until the end of works.

(US5%1,000)
Economic cost Economic benefit
Y.car Construction cost Replace Potable  Saving of Suving of Cash
" Y_car F/IC L/C OMcost ment Total water medical  income Total balance
arder portion  portion cost supply expenditure  loss
-1 2001 0 0 0 0 0 0 0 0 0 ]
0 2002 0 0 0 0 0 0 0 0 0 0
1 2003 0 0 0 0 0 0 0 0 0 - 0
2 2004 28475 [,H)8 104 0 29,687 - 8,705 k) 4 - 8,1 -20,976
3 2005 29,694 1,373 104 0 31,171 11,631 3 "5 11,640  -19,531
4 2006 109,588 6,263 403 0 116,253 24,635 7 1§ 24,653 -91,600
5 2001 15,947 3,741 472 0 80,160 25,648 8 12 25,667 -54 493
6 2008 133,604 14,409 1,072 0 149,085 26,660 8 2 26,680 -122.405
7 2009 103,696 10,609 676 0 114980 27,678 8 13 27,699  -87,281
§ 2010 132,836 12,164 4,587 0 149,586 43,318 13 20 43,351 . -106,235
9 2011 0 0 - 4,587 0 4,587 43,318 13 20 43,351 38,764
10 2012 0 0 5,125 0 5,125 43318 . {3 20 43,351 38,226
11 2013 .0 0 4,587 0 4,587 43,318 13 20 43,351 38,764
12 2014 0 - 0 4,587 0 4,587 43318 13 20 43,351 38,764
13 2015 0 0 4,587 0 4,587 43,318 13 - 20 43351 38,764
14 2016 0 0 5,125 0 5125 43,318 13 20 43,351 38,226
15 2017 0O 0 4,587 0 4587 43318 13 20 43,351 38,764
16 2018 0 0 4,587 0 4,587 43,318 13 20 43351 - 38,764
17 2019 0 0 4,587 0 4,587 43,318 13 - 20 43,351 38,764
18 2020 0 0 5,125 0 5125 43318 13 20 43,351 38,226
19 2021 - 0O 0 4,587 0 4,587 43,318 - 13 20 43,351 38,764
20 2022 0 0 4,587 0 4,587 43,318 13 20 43,351 38,764
21 2023 0 0 4,587 0 4,587 43,318 13 20 43,351 38,764
22 2024 0 0 5125 0 5,125 43,318 13 20 43,351 38,226
23 2025 0 0 4,587 0 4,587 43318 _ 13 20 43351 38,704
24 2026 0 0 4,587 61,775 66,362 - 43,318 - 13 20 " 43,351 -23,011
25 2027 t] -0 4,587 0 4,587 43,318 13 20 43,351 38,764
26 2028 5,125 g 5,125 43,318 13 20 43,351 38,226
27 2029 4,587 0 4587 43,318 13 20 43,351 38,764
28 2030 4,587 170,452 175,039 - 43,318 13 20 43,35F  -131,688
29 2031 4,587 0 4,587 43,318 13 20 43,351 38,764
30 2032 5,125 0 5,125 43318 13 20 43,351 38,226
31 2033 4,587 0 4587 . 43,318 13 20 43,351 38,764
32 2034 4,587 0 4,587 43318 13 20 43,351 38,764
33 2035 4,587 0 4,587 43,318 13 20 43,351 - 38,764
34 2036 5,125 0 5,125 43,318 13 20 43,351 38,226
5 2037 4,587 0 4,587 © 43318 13 20 43,351 38,764
36 2038 4,587 0 4,587 43,318 13 20 43,351 38,764
- 37 2039 4,587 0 4,587 43318 13 20 43,351 38,764
38 2040 5,125 0 5125 43318 13 20 43,351 - 38,226
39 2041 4,587 0 4587 43,318 13 20 43,351 38,764
40 2042 4587 0 4587 43318 i3 20 43,351 38,764
41 2043 4587 0 4587 - 43318 13 20 43,351 38,764
42 2044 5,125 1] 5,125 43,318 13 20 43,351 38,226
43 2045 4,587 0 4587 43,318 13 20 43,351 38,764
44 2046 4,587 61,775 66,362 43,318 13 20 43,351 -23,041
45 2047 4,587 0 4587 43,318 13 20 43,351 38,764
46 2048 5,125 0 5,125 43,318 13 20 43,351 38,226
47 2049 4,587 0 4,587 43,318 13 20 43,351 38,764
48 2050 4,587 170,452 175,039 43,318 13 20 43,351 '—131,638
49 2051 4,587 0 4,587 43,318 13 20 43,351 38,764
50 2052 5,125 0 5,125 43,318 13 20 43,351 38,226
51 2053 4,587 0 4,587 43,318 13 20 43,351 - 38,764
52 2054 4,587 0 4,587 43318 13 20 43,351 38,764
53 2055 4,587 0 4,587 43,318 - 13 20 43,351 38,764
54 2056 5,125 0 5,125 43,318 13 20 43,351 38,226
55 2057 4,587 0 4,587 43,318 13 20 43,351 38,764
56 2058 4,587 0 4,587 43,318 13 20 43,351 38,764
57 2059 4,587 0 4,587 43,318 13 20 43,351 38,704
58 2060 5,125 0 5,25 43,318 - 13 20 431351 . 38,226 .
Total 613,841 49,606 243,754 464,454 1,371,714 2,334,193 691 1,068 2,335951 964,237
In the condition of discount rate at 10%: ) : S '
Present value: _ 357,617 246,885 -110,732
Internal rate of return (EIRR): 503%
B/C: T-6 0.69



Appendix T.7 Caleulation of Financial Internai Rate of Return in
for Stage-1 of Phase-1

Water price 1o be apphied (USch

Sector 2005 2010 2018 2020 Share rate
Domeslic sector 8.47 12.65 15,62 17.92 0%
Public sector 5.65 8.43 10410 11.95 10%
Industrial’commercial sector a8 56.93 70.29 801,65 20%
(1,000 USS)
Financial cost Annual water Financial benefit
Year
in  Year ¢ i Replace- VOI“““’}“.‘JC Industrialf Cash
enstrction cost eprace supplicd  Domestic  Fublic ustna' , balance
order e e OMcost ment Total - commercia  Total
(m/anmum)  scetor sector
portion  portion cost 1sector
-1 2001 0 0 0 0 0 0 0 0 0 0
o 2002 0 0 1] 0 0 0 0 0 o 0
| 2003 0 ¢ . 0 1] 0 0 0 0 [ 0
22004 31,639 22101 207 0 34,058 359,620,938 551 52 708 1,312 -32,747
32005 32,993 2041 207 0 35942 79,666,047 4,723 450 6,073 11,246 -24,696
4 2006 121,764 12,500 804 0 135075 168,730,851 10,004 951 12,862 23818 -111,257
5 2007 0 0 304 [0 804 168,730,85] 10,004 953 12,862 23,818 23,014
6 2008 0 0 804 o} 804 168,730,851 10,004 953 12,862 23,818 23,014
7 2009 0 0 804 \] 804 168,730,851 10,004 953 12,862 23,818 23014
8 2010 0 & 804 0 804 168,730,851 14,943 1,423 19,213 35,580 34,775
9 2011 0 0 BO4 0 804 168,730,851 14,943 1,423 19,213 35,580 34,775
10 2012 0 o 804 0 804 168,730,851 14,943 1423 19,213 35,580 34,775
11 2013 0 0 804 ] 804 168,730,851 14,943 1,423 19,213 35,580 34,115
12 2014 ' 204 0 804 168,730,851 14943 1423 19213 35580 34,775
13 2015 804 0 804 168,730,851 18,448 1,157 23,719 43,924 43,120
14 2016 804 0 804 168,730,854 18,448 1,757 23,719 43,924 43,120
15 2017 304 ] 804 168,730,851 18,448 1,757 23,719 43,924 43,120
16 2018 304 0 804 168,730,851 18,448 1,757 23,719 43,924 43,120
17 2019 804 4] 804 168,730,851 18,448 1,757 23,719 43,924 43,120
18 2020 804 0 B804 168,730,851 26,167 2,016 27,215 50,397 49,593
19 2021 804 0 804 168,730,851 21,167 2,016 27,215 50,397 49,593
200 2022 304 0 B04 168,730,851 21,167 2,016 27,215 50,397 49,593
21 2023 804 0 %04 168,730,851 21,167 2,016 - 27215 50,397 49,553
S22 2024 804 0 804 168,730,851 ‘ 21,167 2,016 21,215 50,397 49,593
232025 104 0 804 168,730,851 21,167 2016 217,215 50,397 49,593
24 2026 804 71,349 72,154 168,730,851 21,167 2016 27,215 50,397 <21,756
25 2027 204 Y 804 168,730,851 21,167 2,016 21,215 50,397 49,593
26 2028 804 0 804 168,730,851 21,167 2,016 27,215 50,397 48,563
27 72029 804 0 804 168,730,851 21,167 2016 27,215 50,397 49,593
28 2030 804 0 804 168,730,851 21,167 2,016 27,215 50,397 49,593
29 201 204 0 804 168,730,851 21,167 2016 27,215 50,397 49,593
30 2032 204 0 804 168,730,851 21,167 2,016 27,215 . 50397 49,593
31 2033 804 [} 804 168,730,851 21,167 2,016 21,215 50,397- . 49,593
12 2034 804 0 804 168,730,851 21,167 2,016 21,215 50,397 49,593
13 2035 804 0 8504 168,730,851 21,167 2,016 27,215 50,397 49,593
34 2036 804 1] 804 168,730,851 21,167 2,016 27,215 50,397 44,593
35 2037 804 1] 304 168,730,85) 21,167 2016 27,215 50,397 49,593
36 2038 804 0 804 168,730,851 21,167 2,016 27,215 50,397 49,593
37 2039 804 1] 804 168,730,851 21,167 2,016 27,215 50,397 49,593
38 2040 804 0 804 168,730,851 21,167 2,016 27,215 50,397 49,593
39 2041 804 0 804 168,730,851 21,167 2016 27215 50,397 49,593
40 2042 804 0 804 168,730,851 21,167 2,016 21,215 50,397 49,593
41 2043 804 [0 804 168,730,851 21,167 2,016 21,215 50,397 49,503
42 2044 804 0 804 168,730,851 21,167 2016 - 21,215 50,397 49,593
43 2045 804 0 804 168,730,851 21,167 2016 21,215 50,397 49,593
44 2046 804 71,349 72,154 168,730,851 21,167 2,016 27,215 50,397 -21,756
© 45 2047 404 0 804 168,730,851 21,167 2,016 21,215 50,397 49,593
46 2048 804 0 804 168,730,85) 21,167 2M6 27215 50,397 49,593
47 2049 804 "0 804 168,730,851 21,167 2,016 27,215 50,397 49,593
48 2050 804 1] 804 568,730,851 21,167 2,006 27215 50,397 49,593
49 2051 804 0 804 168,730,851 - 21,167 2,016 27,215 50,397 49,593
50 2052 804 4] 804 168,730,851 21,167 2,016 27,215 50,397 49,593
51 2053 804 0 804 168,730,851 21,167 2016 27,215 50,397 19,593
52 2054 304 0 804 168,730,851 - 21,167 2016 27,215 50,397 49,593
53 2055 804 -0 804 168,730,851 21,167 2,016 2,215 50,397 49,593
54 2056 804 0 804 168,730,851 21167 2,016 217,215 50,397 49,593
55 2057 204 0 804 168,730,851 21,167 2,016 27,215 50,397 49,593
. Tolal 186,397 17458 42242 142,699 388,796 1,016,591 96,818 1,307,043 2,420,452 2,031,656
In the condition of discount rate at 10%: .
Present value: . 133,207 09,123 9440 127443 236,006 102,798
Internal rate of return {FIRR}: 17.65%
" B/C: : 177



Appendix T.8 Calculation of Financial Internal Rate of Return in
for Stage-2 of Phase-1

Water price 1o be applied (US¢/m’): 2005 2010 2015 2020 Share rate

Domestic sector 8.47 12.65 15.62 17.92 0%

Public sector . ) 5.65 843 1041 1195 _10%

Inchustrial/commercial secior 3801 5693 . 10.3% 80.65 20%
{1,000 US$)

) Financial cost Annnal water Financial henefit
‘,cm’ - volume to be ; Cash
in  Year Construction cost Replace- supplicd  Demestic  Public  avstrialf balance
order e (M cost ment Total 3 commercial  Total
FiC Lc (m/anoum)  seclor  sector :
portion  portion cost _ sector

-1 2001 0 0 0 0 0 0 1] 0 0 0
0 2002 0 0 0 0 0 0 G 0 0 g
1 2003 0 0 0 0 0 0 4] 0 0 0
z 2004 0 0 0 4] 0 0 0 [ 0 ¢
32005 0 0 0 0 1} 0 0 0 0 0
4 2006 0 0 0 0 [ : 0 0 ] 0 i}
5 2007 84386 7469 943 o] 92,708 6,538,000 4kl 39 529 . 9719 -9L,819
6 2008 4B 449 28773 2,140 0 179,362 13,874,199 823 18 1,058 1,958 -177,404
7209 15,218 21,184 - 1,349 0 i37,'.c‘51 20,845,008 1,236 18 1,589 2942 134,808
8 2010 147,595 24,290 9,159 0 181,044 127,970,199 11,334 1,079 14,572 26,985  -154,059
9 2011 0 0 9,159 0 9,159 127,970,199 11,334 1019 14,572 26,085 . 17,826
0 2012 0 0 10,234 .0 10,234 127,970,199 11,334 1079 14,572 26,985 16,750
2013 0 0 9,159 0 . 9,159 127970,19% 11,334 1,079 14,572 26,985 17,826
2 2014 9,159 0 9,159 127,970,199 11,334 1,079 14,572 26,985 17,826
3 2015 . 9,159 0 9,159 127,970,199 13,5992 1,333 17,989 33,314 24,155
14 2016 ) 10,234 0 10,234 127,970,199 13,992 1,333 17,989 33,314 23,079
15 2017 . 9,159 0 9,159 127,970,199 13,992 1,333 17,989 33,314 24,155
i6 1018 92,159 0 9,159 127,970,199 13,902 1,333 17,989 33,314 24,155
17 2019 ' 9,159 0 9,159 127,970,199 13,992 1,333 17,989 33,314 24,155
18 2020 10,234 0 10,234 127,970,199 16,054 1,529 20,640 38,223 27,988
19 2021 9,159 0 9,159 127,970,199 16,054 1,519 20,640 38,223 20,064
20 2022 . 9,159 0 9,159 127.970,199 ° 16,054 1,529 20,640 38,223 29,064
© 21 2023 9,i59 [ . 9.159 127,970,199 16,054 - 1,529 20,640 38,223 29,064
22 2024 10,234 0 10,234 127,970,19¢ 16,054 1,529 20,640 38,223 27,988
23 025 o . - 9,159 0 9,159 127,970,199 16,054 1,529 20,640 38,223 - 20064
24 3026 9,159 0 9,159 127,970,199 16,054 1,529 20,640 38,223 29,064
25 2027 : 9,159 ¢] 9,159 127,970,199 16,054 1,529 20,640 38,223 29,064
26 2028 10,234 0 10,234 127,970,199 16,054 1,529 20,640 38,223 27,988
27 2029 9,159 0 9,159 127,970,199 16,054 1,529 20,640 38,223 29,064

28 2030 ' 9,159 2{)2;077 201,236 127,970,199 16,054 1,529 20,640 38,223 -173,013

29 2031 9,159 0 9,159 127970,199 16054 1,529 20640 38223 20064
30 2032 © 0234 0 10234 127970199 16054 1539 20640 38221 27,088
31 2033 9,159 0 0,159 127,970,199 16054 © 1339 20640 38223 20064
32 2034 9,159 0 - 0,159 127.976,199 16054 1539 . 20640 38223 29,064
33 2035 : 9,159 0 0,159 127,070,199 16054 1528 20640 38223 20064
34 2076 10,234 0 10,234 127970.19¢ 16054 1529 20640 38223 27,088
35 2037 9,159 O 959 127,970,199 16054 1520 20640 38223 29.064
36 2008 9,159 0 9159 127.970,199 16054 1520 20640 38223 29.064
7 2039 9.159 0 9159 127970,199 © 16054 1529 20640 38223 20064
38 2040 _ 10,234 ¢ 10,234 127,970,199 16054 1529 20640 38223 27988
39 204 9,159 0 9159 127970199 16054 1528 20,640 38223 29064
a0 2042 9,159 0 5,159 127.970,199 16054 1529 20640 38223 . 20064
41 2043 9,159 0 9,159 129.970,199 16054 1529 20,640 - 38223 20,064
42 2044 10,234 0 10,234 127970,199 16054 1529 20,640 38223 27,088
43 2045 9,159 0 9,159 127,970,199 16054 - 1529 20,640 38223 20,064
44 2046 9,159 0 9,156 127,970,189 16054 1529 20640 38223 20064
45 2047 9,159 ¢ 9,159 127,970,199 16054 1529 20640 38223 291064
46 2048 10,234 O 10234 127,970,199 16054 1520 20640 33223 27088
47 2049 9,159 0 9,159 127,970,199 16054 . 1,529 20640 38223 29064

48 2050 %59 2020717 211,236 127,970,199 16054 1,529 20,640 38223 173,013

49 2051 9,159 0 9,159 127,970,199 - 16054 1,529 20,640 38,223 . 29,064
50 2052 10,234 0 10,234 127,970,199 16054 1,513 20,640 38,223 27,988
512053 9.15% Q 9,159 127,970,199 16,054 1,529 20640 38223 29,064
52 2054 9,159 0 9,159 127,970,199 16,054 1,529 20,640 38223 20,064
53 2055 9,159 0 9,159 127,970,199 16,054 1,520 20,640 38,223 29,064
54 2056 ' 10,234 0 10,234 127,970,199 16,054 1,529 20,640 33223 27,988
55 057 9,159 0 9,159 127,970,199 16054 1,529 20,640 38223 29,064
56 2058 9,159 0 9,159 §27,970,19% 16,054 1,529 20640 38223 29,064
57 2059 9,159 0 9,159 127,970,199 16,054 1,529 20,640 38223 29,064
58 2060 10234 - - 0 10,234 127,970,199 16054 1,529 - 20,640 © 38223 27,988
Total 495,648 81,716 485,504 1,467,020 . 787,293 74980 1,012,233 1,874,507 407487
In the condition of discount rate at 10%: ’ : C ’
Present valve: . ' " 308,899 59,028 56722 75803 140543 -168356
Internal rate of return (FIRR): ' 2Ng

B/C: :
: . T-8 0.45



Appendix T.9 Calculation of Financial Internal Rate of Return in

for Overall Works of Thase-1

Waler price to be applicd (USC/m?): 2008 2010 2015 2020 Share rate
Damestic sector 847 12.65 15.62 17.92 0%
Public sector 5.65 8.43 1641 11.95 10%
Industrial/commercial sector 2811 56,93 70.2% 80.65 W%
(LOG0 USS)
Financial cost Annual Financial benefit
Y.cm v Reni voh‘:“ctr bhe ind v Cash
in ear  Constrction cost eplace- e to \ . ndustria
orler 1~ OMcost ng:enl Towl  supplied Domsestie  Publie commercin  Total hatance
W(.: I.JSI cnst (m*annum) sectar SEROr - csetor )
portion  portion E
-2 [\] o) 0 0 0 0 ] i) 0 [
02002 0 1] 0 0 0 0 0 1] 1} 0
I 2003 o] 0 0 0 0 0 0 0 0 4]
22004 3639 2,211 207 0 34,058 59,620,938 551 52 708 1,312 -azad
32005 32993 2741 207 0 15,942 79,666,047 4,723 450 6,075 11,246 -24,696
4 2006 120,764 12,506 804 0 135,075 168,730,851 10,004 953 12,862 23,818 114,257
5 2007 84386 7469 943 0 92,798 175,668,851 10,415 992 13,391 24,797 -6G3,001
6 2008 148,449 28,773 2,140 0 179,362 182,605,050 10,826 1,031 13,919 25,71 153,385
72009 115218 21,184 1,349 0 137,751 189,575,950 11,239 1,070 14,451 26,761 110,990
8 2000 147595 24300 9,159 0 181,044 296,701,051 26,277 2,503 33,785 62,564 -118,480
4 2011 0 0 9159 0 9,159 296,701,051 26,217 2,303 33,785 62,564 53406
10 2012 0 0 10,234 0 10,234 296,701,051 26,277 2,503 33,785 62,564 52,330
11 203 0 Q0 9,159 0 9,159 296,201,051 26,277 2,503 33,785 62,564 . 53,406
12 2014 5,159 0 9,159 296,701,051 26,277 2,503 33,785 62,564 53,406
13 2045 9,159 0 9,159 296,701,051 32,440 3,090 41,708 77,038 63,080
14 2016 10,234 0 10,234 296,704,051 32,440 3,090 41,708 71,238 67,004
15 2017 9,159 0 9,159 296,701,051 32,440 3,090 41,708 T1L23R 68,080
16 2008 9,159 0 9,159 296,701,051 32,440 3,080 41,708 71,238 68,080
17 2019 - 9,159 4] 9,159 296,701,051 - 32440 3,090 41,708 71,238 68,080
13 2020 10,234 0 10,234 296,701,051 7,221 3545 47,855 88,620 78,386
19 2071 9,159 1] 9,159 296,701,051 322 3,545 47,853 28,620 79,462
20 2022 9,159 1} 9,159 296,701,051 3,221 3,545 47,855 88,620 79,462
21 2023 9,159 ] 9,159 296,701,051 37,221 3,545 47,855 28,620 79,462
22 2024 10,234 0 10,234 296,701,051 37,221 3,545 47,855 88,620 78,386
23 2025 9,159 0 9,159 296,704,051 37,221 3,545 47,855 88,620 79,462
24 2026 9,159 11,349 80,508 296,701,051 37,221 3,545 47,855 88,620 8112
25 2027 9,159 Q 9,159 296,701,051 3,221 3,545 47,855 83,620 19462
26 2028 10,234 0 10,234 296,701,051 37,221 3,545 47,855 88,620 78,386
27 2029 9,159 0 9,159 296,701,051 37,221 3,545 47,855 88,620 79,462
28 2030 9,159 202,077 211,236 296,701,051 37,221 3,545 47,855 88,620 -§22,616
29 2031 9,159 4] . 9,159 296,701,051 33,221 . 3,545 47,855 88,620 79,462
30 2032 10,234 0 10,234 296,701,051 37,221 3,545 47,855 88,620 78,386
31 2033 9,159 0 9,159 296,701,051 37,221 3,545 47,855 88,620 79,462
32 2034 ' 9,159 0 9,159 296,701,051 37,221 3,345 47,855 88,620 79,462
33 2035 9,159 0 9,159 296,701,051 221 3,545 47,855 83,620 79,462
M 2036 10,234 0 10234 296,701,051 22 3,545 47,855 88,620 78,380
35 2037 9,159 0 9,159 296,701,051 37,221 3,545 47,855 48,620 79,462
36 2038 4,159 0 9,159 296,701,051 37,221 3545 . 472,855 88,620 79,462
37 2009 9,159 0 9,159 296,701,051 37,221 3,545 47,855 88,620 79,462
I8 2040 10,234 0 10,234 296,701,051 37,221 3,545 47,855 88,620 78,386
39 2041 9159 0 9,159 296,704,051 37,221 3,545 47,855 88,620 79,462
40 2042 9,159 0 9,159 296,701,051 37,221 3,545 47,855 88,620 72462
41 2043 9,159 0 9,159 296,701,051 31221 3,545 47,855 88,620 79,462
42 2044 10,234 0 10,234 296,701,051 31,221 3,545 47,855 88,620 78,356
43 2045 9,159 0 9,159 296.701,051 31221 3,545 47,855 38,620 79,462
44 2046 9,159 71,349 80,508 296,701,051 33,21 3,545 47,855 38,620 8,112
45 2047 9,159 0 9,159 296,701,051 37,221 3,545 47,855 88,620 79,462
46 2048 10,234 1} ) 10,234 2946.701,051 3724 3,545 47,355 88,620 78,386
47 2049 9,159 0 9,159 396,701,051 37,221 3,545 47,855 88,620 79,462
48 2050 9,159 202,077 211,236 296,701,051 37,221 3,545 47 855 88,620 _ -122,616
49 2051 9,159 1] 9,159 236,701,05t 37,221 3,545 47,855 88,620 79,462
50 2052 10,234 0 10,234 396,701,051 3122 3,545 47,855 88,620 78,386
51 2053 9,159 ¢ 9,139 296,701,051 37,221 3,545 47,855 88,620 79,462
52 2054 9,159 4] 9,159 296,701,051 37,221 3,545 47,855 88,620 79,462
53 2055 9,159 [t 9.159 296,701,051 37,221 3,545 47,855 88,620 79,462
54 2056 - 10,234 4] 10,234 296,701,051 37,221 3,545 47,853 88,620 78,386
55 2057 9,159 0 9,159 296,701,051 37.221 3,545 47,855 88,620 . 79,462
56 2058 9,159 [ 9,159 296,701,051 37,221 3,345 47,855 . 88,620 79,462
51 2059 9,159 0 9,159 296,70),051 37,221 3,345 47,855 88,620 79,462
- 58 060 10,234 0 - 10,234 296,701,051 37,221 - 3,545 47,855 38,620 78,386
Total 682,045 99174 436,721 1,814,794 1,867,385 177846 2.400,921 4,446,151 2,631,358
In the condition of discount rate a1 10%.: .
Preseat value: : 437,601 158,381 15084 203632 37709 60,504
Internal raie of return (FIRR): ' 8.21%
BAC: (.86



Appendix T.10 Repayment Ability of Loan for Phase 1 Works

(US31,000) _ (LIS$1.000)

.Outﬂow

In flow Subsidy to
Yf:ar Construction cost  Foreign borrow ' Revenu . Cash [;1(1;113;%:;&
in  Year OM Foreign . In flow bal Cental
ler Loan  Local o cost O porrow S ot hnee or Cent
ort . . Interest Principal : total Government
portion portion
of Myanmar
-1 2001 0 0 0 0 0 0 1} 0 0 0 0
o 2002 0 0 0 0 0 0 0 0 0 0 0
I 2003 0 .0 0 0 0 0 0 0 0 0 0
2 2004 31,875 2,361 0 0 207 34444 31,875 1,312 33,186 -1,257 1,257
3 2005 33,380 2,908 414 0 207 36,910 33,380 11,246 44,626 1,716
4 2006 121,799 13,105 848 0 804 136,556 121,799 23,818 145,617 9,061
5 2007 94,693 7943 2432 0 0943 106,010 94,693 24,797 119490 13,480 '
6 2008 168,330 29,994 3,663 0 2,140 204,136 168,339 25,777 194,115 -10,020 10,020
72009 132,470 22,193 5,851 ) 1,349 161,863 132470 26,761 159,230  -2,633 2,633
§ 2010 171,576 25,656 7,513 0 9,159 213,964 171,576 62,564 234,140 20,176
9 2011 9,804 0 9,159 18,962 62,564 62,564 43,602
10 2012 9,804 0 16,234 20,038 . 62,564 62,564 42526
11 203 - 9.804 33,260 9,150 52,222 62,564 62,564 10,342
12 2014 0371 33,692 9,159 52,222 62,564 62,564 10,342
13 2015 8,933 34,130 9,159 52,222 77,238 77,238 25016
14 2016 8490 34,574 10,234 53,298 77,238 77,238 23,940
15 2017 8,040 35024 9,159 52,222 77,238 . 77,238 25016
i6 2018 - 1,585 35479 9,159 - 52,222 77,238 77,238 25016
17 2019 7,124 35940 9,159 52,222 77,238 77,238 25016
18 2020 6,656 36,407 10,234 53,298 88,620 88,620 35,322
19 2021 6,183 36,881 9,159 52,222 83,620 -BB,620 36,398
20 2022 5,704 . 37,360 9,159 52,222 88,620 88,620 36,398
21 2023 5218 37,846 9,159 . 52,222 88,620 88,620 36,398
22 2024 4,726 38,338 10,234 53,208 88,620 88,620 35,322
23 2025 4,228 38,836 9,159 52,222 88,620 83,620 36,398
24 2026 3,723 39,341 9,159 52,222 88,620 88,620 36,398
25 2027 3,211 39,852 9,159 52,222 88,620 88,620 36,398
26 2028 2,683 40,371 10,234 53,298 88,620 88,620 35,322
27 2029 S 2,168 40,895 9,159 - 52,222 88,620 88,620 36,398
28 2030 1,637 41,427 9,159 52,222 - 88,620 88,620 136,398
29 203 1,098 41,966 9,159 . 52,222 88,620 88,620 36,398
30 2032 553 42,511 10,234 53,208 88,620 88,620 35,322
31 2033 9,159 9,159 88,620 83,620 79,462
32 2034 9,159 9,159 88,620 88,620 79,462
33 2035 9,159 9,159 88,620 - 88,620 79462
34 2036 10,234 10,234 88,620 88,620 787386
35 2037 9,159 9,159 88,620 88,620 79,462 -
36 2038 9,159 9,159 88,620  BB620 79462
37 2039 9,159 9,159 88,620 - 88,620 79462
38 2040 10,234 10,234 88,620 83,620 78,386
39 2041 9,159 9,159 88,620 88,620 79462
40 2042 9,159 9,159 88,620 - 88,620 79462
41 2043 9,159 9,159 88,620 88,620 79,462
42 2044 10,234 - 10,234 88,620 88,620 78,386
43 2045 9,159 9,159 88,620 - BB,620 79,462
44 2046 9,159 9,159 88,620 88,620 79,462
45 2047 9,159 9,159 88,620 88,620 79,462
46 2048 10,234~ 10,234 88,620 88,620 78,386
47 2049 9,159 0,159 88,620 83,620 79,462
48 2050 9,15¢ - 9,159 88,620 - 88,620 79,462
49 2051 9,159 9,159 88,620 BB,620 79462
50 2052 10,234 10,234 88,620 88,620 78,386
51 2053 9,159 9,159 88,620 88,620 79,462
52 2054 9,159 9,159 88,620 88,620 79,462
53 2055 9,159 9,159 88,620 88,620 - 79,462
54 2056 13,234 10,234 88,620 BB,620 78,386
55 2057 9,159 9,159 88,620 88,620 79462
56 2058 9,159 9,159 88,620 88,620 79,462
57 2059 9,159 9,159 88,620 88,620 79,462
58 2060 10,234 10,234 88,620 R8.620 78,386
Total 754,131 754131
{Note) .
{1) Interest rate of forcign loan: 1.30%
43,064

{2) Equal annual repayment amount of capital for foreign loan (US$1,000)):
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