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Resident Representative
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Deputy Resident Representative

Mohmood A. Jilani

Deputy Resident Representative / Chief Programme Officer
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Irrigation and Power Department (IPD), Government of Punjab (GOP)

Javed Majid Secretary, [PD, GOP

Asrar-ul-Haq Additional Secretary (Technical), IPD, GOP

Zaka Ullah Bhatti Chief Engineer, Irrigation Development Zone, IPD, GOP
Ehsan Ullah Sardar Chief Engineer, Research Zone, IPD, GOP

Rao Mohammad Riaz

Director Regulation, IPD, GOP

A. Sattar Malik

Superintending Engineer, [PD, GOP

Mian Javaid

Mechanical Engineer, Moghalpura Irrigation Workshop (MIW),
IPD, GOP

Riazul Haq

Assistant Engineer MIW, IPD, GOP

Tariq Rauf Qureshi

Executive Engineer, Bharwal Irrigation Workshop (BIW), IPD,
GOP

Prof. Ghulam Qadir

Irrigation Research Institute, IPD, GOP

M. Younis Ansari

Senior Engineer, Mechanical Circle Lahore, IPD, GOP

Mahmood Ahmad Awan Assistant Design Engineer, Department Zone, IPD, GOP

Amjad Saeed Executive Engineer, Marala Barrage Division, IPD, GOP

Naveed Alam Sub Division Officer, Jinnah Barrage, Kalabagh Division, Thal
Canal Circle, Sargodha Irrigation Zone, IPD, GOP

Wagar Khan Chief Engineer, Lahore Zone, IPD, GOP

Muhammad Saeed

Superintending Engineer, U.C.C.Link Circle

Irrigation D. G. Khan Zone, IPD, GOP

Dr. Bagh Ali Shahid

Chief Engineer, Irrigation D. G. Khan Zone

Masud Anwar Chughtai

Executive Engineer, Irrigation D. G. Khan Zone

Rafif Ansari

Divisional Head Draftsman, Irrigation D. G. Khan Zone
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Position

Muzaffargarh Canal Division, Irrigation D. G. Khan Zone, IPD, GOP

Ch. Muhammad Aslam

‘ Sub Division Officer, Muzaffargarh Canal Division

Taunsa Barrage Division (TBD), Irrigation D. G. Khan Zone, IPD, GOP

Mehr Muhammad Amin Executive Engineer, TBD

Rana Muhammad Afzal Assistant Executive Engineer, TBD

Chudrie Afzal Sub-Engineer (Hydraulics), Head Works Sub Division, TBD
Inayat Ullah Shah Sub Engineer, Head Works Sub Division, TBD

Shahid Hassan Head Draftsman, TBD

M. Maghas Bhutta

Computer Operator, TBD

Muhammad Muneer Anjum

Sub Divisional Officer, Workshop Sub Division, TBD

Malik Khadin Hussain

Sub Division Officer, Bund Sub Division, TBD

Saleem Bhaffi

Sub Engineer, Left Marginal Bank (1), Head Works Sub Division,
TBD

Other Organization Concerned

in Lahore

Muhammad Ahsan Raja Secretary, Planning and Development Department (PDD), GOP

Wasif Sultan Ali Khan Chief of Water and Power, Planning and Development Department,
Lahore, GOP

Chaudhry Ahmad Nadeem Deputy Director (EIA), Environment Protection Department

Abdur Rabbani Qureshi Director of Water Resources Management Directorate (room No.
227), WAPDA home, Lahore

Jawed Igbal Bhatti Executive Engineer, Maintenance and Communication Division,

Hydrology Research Directorate, WAPDA

Muhammad Riaz

Director of RNC, Pakistan Meteorological Department, Lahore

Shar Muhammad Assistant Director, Survey of Pakistan, Lahore
Syed Mansoob Ali Zaidi Project Manager, Punjab Barrage Consultants
Shamsher Khan Bhatti Principal Mechanical Engineer, Punjab Barrage Consultants

Other Organization Concerned

in Multan

Avid Hussan Buzdar

Assistant Manager, MEPCOU Multan Electric Power Co.[]

Ch. Mond Sabir

Electric Inspector, Multan, WAPDA

Other Organization Concerned

in Islamabad

Mahjabeen A. Hamid

Planning Coordination Section, Planning and Development
Division, Ministry of Planning and Development

World Bank Mission

Xiaokai Li

Senior Water Resources Specialist, Rural Development Sector Unit,
South Asia Region

William T. Smith

Consultant, Land and Water Resources

Punjab Barrage Consultants

Syed Mansoob Ali Zaidi

Project Manager

Shamsher Khan Bhatti

Mechanical Engineer
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MINUTES OF DISCUSSIONS
ON
THE BASIC DESIGN STUDY

ON
THE PROJECT FOR REHABILITATION OF GATES OF TAUNSA BARRAGE
IN
ISLAMIC REPUBLIC OF PAKISTAN

Based on the results of the Preparatory Study, the Government of Japan decided 1o conduct
a Basic Design Study on the Project for Rehabilitation of Gates of Taunsa Barrage (hereinaftcr
referred to as "the Project”) and entrusted the study to the Japan International Cooperation Agency
(hereinafter referred to as "JICA"). ‘

JICA sent to Islamic Republic of Pakistan (hereinafter referred to as "Pakistan") the Basic
Design Study Team (hereinafter referred to as "the Team"), which is headed by Mr. Shigetada
KAYUMI, Senior Adviser, Institute for International Cooperation, JICA, and is scheduled to stay in
the country from 28 May to 18 July, 2004. ' :

The Team held discussions with the officials concerned of the Government of Pakistan / the
Government of the Punjab and conducted ficld survey at the study area.

In the course of discussions and field survey, both parties confirmed the main itcms
described on the attached sheets. The Team will proceed to further works and prepare the Basic
Design Study Report.

A

Lahore, 15 June, 2004

555%[‘;

Shigetada Kayumi

Leader

Basic Design Study Team

Japan International Cooperation Agency The Government of the Punjab

Japan Islamic Republic of Pakistan
Muhammad Ashraf Khan Muhammad Ahsan Raja

Joint Secretary Secretary

Ministry of Economic Affairs and Statistics Planning and Development Department
Islamic Republic of Pakistan The Government of the Punjab

Islamic Republic of Pakistan



ATTACHMENT

1. Objectives of the Pfoject

Objectives of the Project arc as follows;
(1) To improve the present serious operational conditions of the gates of Taunsa Bdrrabe to recover
smooth operational conditions.
(2) To contribute to secure the necessary irrigation water volume, and not to cause flood damage 10
the surrounding area by ensuring proper and timely operation of Taunsa Barrage.

2. Project Site
The Project Site is at Taunsa Barrage in Punjab Province, Pakistan.

3. Japan's Grant Aid Scheme

The Pakistani side understood the Japan's Grant Aid Scheme and the necessary measures (o be
taken by the Government of Pakistan as explained by the Preparatory Study Team and described in
ANNEX-1 and 2 of the Minutes of Discussions signed by both parties on 15 September, 2003.

4. Responsible and Implementing Agency

The responsible and implementing agency is the lrrigation and Power Department of the
Government of the Punjab (hercinafter referred to as "IPD"). The organization chart of IPD is
shown in Annexure-! to 3.

5. Project Management Office

The Pakistani side shall set up the Project Management Office (hereinafter referred to as "the
PMO") for coordination and supervision for the smooth implementation of the Project by the end of
June, 2004. The organization chart of the PMO is shown in Annexure-4. O

6. Items proposed by the Preparatory Study Team l:/
Both side agreed that the components of Draft Final Report would be built on the itcrge

recommended by the Preparatory Study as follows.

(1) Replace the Under Sluice Gates
1) Replace the under sluice gates (7 gates at left bank side)
2) Improve the deck structure (7 gates at left bank side + 4 gates at right bank side)
3) Renew the gate hoists (7 gtes at left bank side)
4) Electrify the gate hoists (7 gates at left bank side)

(2) Improve the Weir Gates
1) Improve the attached facilities for sliding parts of the gates (24 gates)
2) Improve the deck structiires (54 gates)
3) Renew the gate hoists (24 gates) %

h
&,



4) Electrify the gate hoists (24 gates}
Note : These 24 gates are not identified yet.
(3) Provide Floating Bulk Head Gates and Relating Items
1) Provide floating bulk head gates (6 gates)’
2) Construct a jetty and stock yard for the floating bulk head gates (1 place)
3) Tug boat (2 units) | '
4) Boafs (3 unifs)
5} 80-Ton crane (1 unit)
6) 30-Ton crane (1 unit)
7) Spare parts (1 set)

7. Schedule of the Study

7-1 The Team will proceed to further survey and study in Pakistan until 18 July, 2004.

7.2 JICA will prepare the draft report in English and dispatch a mission in order to explain its
contents around September, 2004.

7.3 In case that the contents of the report are accepted in principle by the Government of Pakistan
fthe Government of the Punjab, JICA will complete the final report and send it 1o the
Government of Pakistan/the Government of the Punjab by January, 2005.

8. Punjab Barrages Rehabilitation anid Modernization Project

8-1 The Pakistani side explained that, by the ongoing Feasibility Study for “the Punjab Barrages
Rehabilitation and Modernization Project” (hereinafter referred to as "the PBRM Project”) by
IPD, the Government of the Punjab acknowledged necessity and urgency for the structural
improvement of Taunsa Barrage with giving top priority among the barrages in Punjab.  As
the result of it, the Government of the Punjab will commence the execution of the work of
Taunsa Barrage of the PBRM Project commencing around January, 2005 by World Bank loan.

8-2 Both side agreed that mutual communication and coordination between the Projeél and the
work of Taunsa Barrage of the PBRM Project was very important and that the Technical
Coordination Team (hereinafter referred to as “the TCT") should be established for the smooth
implementation of both Projects, and would be monitored by the Embassy of Japan, JICA gad

1PD. O

9. Other Relevant Issues ﬂ(/
9-1 The Pakistani side promised that, in case the need for revision of the Project arises, thenthe

Project shall be got approved by Executive Commitiee of National Economic Council by the
end of November, 2004.

9-2 The Pakistani side promised that IPD would complete the necessary procedure for
environmental and social considerations in Pakistan and would report the resufts 1o HCA
Pakistan Office by the end of August, 2004. The Team explained that the results would be

Alih—. AS4 ,ﬁ)



checked on thé “JICA Guidelines for Environmental and Social Considerations™ and would
forward the results to IPD by the end of September, 2004.

9-3 The Pakistani side explained that the additional operation and maintenance cost by this
Project and the work of Taunsa Barrage of the PBRM Project were fully allocated by the
Provincial budget and not by the beneficiaries sharing, The Team promised that the additional
operation and maintenance cost for the Project would be estimated and reported to IPD in the -
Draft Final Report.

9-4 The Pakistani side explained that the bulk head gates would be used for the rehabilitation of
other barrages in Punjab after the Project. - The Team will survey their design and structure 10
evaluate the possibility of the use.

9-5 "The Pakistani side recjuested the technical support and capacity building for design,
manufacturing, operation and maintenance of the bulk head gates. The team will consider
the necessity, appropriateness and contents of the technical support in further study.

9-6 The Pakistani side explained that the responsibility for the operation and maintenance for the
Project was Taunsa Barrage Division, D.G.Khan lrrigation Zone, IPD, as shown in Annexure-3.
The operation and maintenance budget of Taunsa Barrage is shown in Annexure-0.
The mechanical or electrical troubles of gates are repaired at the following workshops. The
organization chart of each workshop is shown in Annexure-7. '
- Small-scale mechanical troubles are repaired at the Taunsa Workshop
- Large-scale mechanical troubles are repaired at the Moghalpura and Bhalwal Workshop (]

- Electrical troubles are repaired at the Moghalpura Workshop /

9-7 The Team conveyed the understanding from the Ministry of Agriculture, Forestry and
Fisheries of Japan, that Japaﬁese Grant Aid for the agriculture sector should be provided for a
project in which production of rice, vegetables and fruits are not for export to Japanese market
and are for domestic supply under the current situation in Japan.

The Pakistani side understood it and expressed that the agricultural products which will
benefit from the Project and give some negative impact to the agricultural producers in Japan
by their export would not be exporied to Japanese market.

b “
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(Annexure-5)

PUNJAB BARRAGES REHABILITAT‘ION AND
MODERNIZATION PROJECT.

SCOPE OF WORK

Constructing Subsidiary weir.

Improvement of D/S Floor
Constructing Silt excluder in Right Pocket.
- River Training Works

Mechanical Component Gates/Gearing etc.

A5-10 |



(Annexure- 6)

M&R EXPENDITURE OF TAUNSA BARRAGE DIVISION

For the yvear 1994-95 to 2003-04

KOT ADU.

Expenditure of Major | Expenditure of Minor
Sr. NO. Year Repairs Repairs
(Rs. in Million) (Rs. in Millilnn)

1. l 995-96 6.72 0.80
02. 1996-97 14.48 2.10
03. 1997-98 12.56 i.80
04. 1998-99 15.34 3.35
05. 1999-2000 | 6.21 2.20
06. 2000—200i 14.24 4.15

07. 2001-2002 22.57 375
08. 2002-2003 50.91 5.25
09. 2003-2004 92.00 27.50
Total 235.03 27.50
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5-2 EAREHEESIAR |

MINUTES OF DISCUSSIONS
ON
BASIC DESIGN STUDY
ON

THE PROJECT FOR REHABILITATION OF GATES OF TAUNSA BARRAGE
IN

ISLAMIC REPUBLIC OF PAKISTAN
(EXPLANATION ON DRAFT FINAL REPORT)

In June 2004, the Japan International Cooperation Agency (hereinafter referred to as
"JICA") dispatched the Basic Design Study Team on the Project for Rehabilitation of Gates of
Taunsa Barrage (hereinafter referred to as "the Project"), and through discussion, field survey,and
technical examination of the study in Japan, JICA prepared a draft final report of the study.

In order to explain and to consult Islamic Republic of Pakistan (hereinafier referred to as
"Pakistan") on the components of the draft final report, JICA sent to Pakistan the Draft Final Report
Explanation Team (hereinafter referred to as " the Team "), which is headed by Mr. Shigetada
KAYUMI, Senior Adviser, Institute for Intemational Cooperation, JICA and has been scheduled to
stay in the country from 14 to 24 September, 2004, |

As a result of discﬁssions, both parties conﬂrmed{he main items described on the attached
sheets.

/ Lahore, 22 September, 2004

55 % F

Shigetada Kayumi

Leader

Basic Design Study Team

Japan International Cooperation Agency
Japa

f’.[uhan\{mg’d/Ashraf Khan

Joint Secretary

Ministry of Economic Affairs and Statistics
Islamic Republic of Pakistan

Javed Majid

a "

rigation and Power Department Board
Government of the Punjab
Islamic Republic of Pakistan

c::;a;f:jzﬁ,;g;Zfziuac4e

Dr. Muhammad £bid Bodla

Member (Engineering)

Planning and Development Depaitment
Government of the Punjab

Islamic Republic of Pakistan
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ATTACHMENT

1. Components of the Draft Final Report
The Government of Pakistan agreed and accepted in principle the components of the Draft Final
Report explained by the Team. '

2. Japan's Grant Aid scheme
The Pakistani side understood the Japan's Grant Aid Scheme and the necessary measures to be

taken by Government of Pakistan/Government of the Punjab as explained by the Preparatory Study
Team and described in ANNEX-1 and 2 of the Minutes of Discussions signed by both parties on 15
September, 2003.

3. Schedule of the Study
JICA. will complete the final réport in accordance with the confinned items and send it to
Government of Pakistan/Government of the Punjab by around January, 2005.

4, Gate Height of the Taunsa Barrage

4-1. The Pakistani side requested to the Team officially, as shown in Annex-1, that the height of all
gates of Taunsa Barrage would be increased by 1ft. . The Team explained that the request
shall be considered in Japan and shall report the results iricluding the estimated Project cost to
the Pakistani side by the middle of October, 2004.

4-2. The Pakistani side confirmed that IPD shall obtain the anticipatory approval by Executive
Committee of National Economic Council for the revision of the PC-1 for the Project by the
end of November, 2004.

4:3, The Pakistani side explained that IPD had completed the necessary procedure for
environmental and social considerations in Pakistan including the impact by increase the gate
height and had obtained the clearance and approval by the Environment Protection
Department, Government of Punjab on 6 September, 2004, as shown in Annex-2. The Team
explained that the results would be checked on the “JICA Guidelines for Environmental and
Social Considerations” and would forward the results to IPD by the end of October, 2004,

5. Punjab Barrages Rehabilitation and Modernization Project .

5-1. The Pakistani side explained that the draft PC-1 for the work of Taunsa Bamrage of “the Punjab
Barrages Rehabilitation and Modemization Project” (hereinafter referred to as "the PBRM
Project") by the Government of the Punjab using the World Bank Loan shal] be submitted to
JICA Pakistan Office by the end of September, 2004,

5-2. The Team and the Pakistani side agreed that mutual communication and coordination between
the Project and the work of Taunsa Barrage of the PBRM Project was very nnpor[ant and tha

[ mO
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the Technical Coordination Team, described the Minutes of Discussions signed by both
parties on 15 June, 2004, should be used for it if necessary.

6. Other Relevant Issues
6-1. As the results of survey on procurernent and maintenance condition in the Punjab Province, the
- Team explained that the minimum regular cost for the operation and maintenance in the
Project under proper use was estimated as shown in the Draft Final Report. The Pakistani
side promised to allocate the necessary budget and personnel for operation and maintenance
based on the PC-1 for the Project. ‘

6-2. The Team and the Pakistani side agreed that the reclamation and embankment at the stockyard
for the bulkhead gates shall be completed by the Pakistani side by the end of December, 2005.

6-3. The Team and the Pakistani side agreed that the IRSA’s telemetry panel and gate positioning
indicator on the deck of the superstructure shall be adjusted by Pakistani side to cater for the
changes in the gate height. _

6-4. The Team and the Pakistani side confirmed that IPD was responsible for the management and
monitoring for the road closure on the Taunsa Barrage from 8 to 12 o’clock and 13 to 17
o’clock during dry season in 2007 and 2008. The public announcement about the road
closure shall be carried out by IPD in advance by mass media.
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From
Provincial Coordinator Barrages/
Chief Engineer (Research)
Irrigation & Power Department,
Lahore

To
Mr. Yamayra Nobuyuki
Resident Representative

Japan International Cooperation Agency
Pakistan Office Islamabad

No. 527 152-M - Dated 21-09-2004,

SUBJECT: GATE AND CREST HEIGHTS OF TAUNSA BARRAGE

Panel of Expert's (POE’s) appointed in consultation with the World Bank for Punjab
Barrages Rehabilitation & Modernization Project reviewed the feasibility study and designl
parameters prepared by the consortium of consultants M/S NDC & NESPAK and it was
decided to keep the normal pond level at RL 447.0 and not to raise the crest (cill) level at
Taunsa Barrage in order to avoid the possible adverse imbacts on river morphology and
'conseqde’nt effects on Barrage - capacity and permanent rise in water level compatible

with the requirement of ecology and environment.

The pond level of RL 447.0 is also the operational requirement to feed DG Khan Canal
since last three decades. Accordingly we would like to request the JICA Team to consider
iIncorporating the needed raising of gates height by 1.0 ft for Taunsa Barragé Gates

Rehabilitation Project.

We appreciate your continued cooperation in this regard.

With best wishes. % W
o ENGR. EHSAN W{LAH SARDAR

Provincial:Coordinator Barrages/
Chief Engineer (Research),
I1&P Department, Lahore

C.C

1. Mr. Shigetada Kayumi, Leader Rasic Design S’tudy Team, JICA.

2. Mr. Tatsuhiko MORI, Project Manager Basic Design Study Team, JICA, Sanyu
Consultanis Inc. -

3. Secretary, Government of the Punjab, I&P Department, Lahore
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g ENVIRONMENT PROTECTION DEPARTMENT - 1 3

ety Goveinmen! of lhe Punjcb T\ ‘Aﬁ
EGISTERED 4 - Lyllon Rocrdd; Lotwwe, © . ol
' o M 13.32 M0 OGINEAA .
Datdd @& 709 2004
To l

“I'he Chiel Engincer (Research).
Trrigation & Rower Department,
Governmenl of the Thunjah,
Lalore,

Soltjectzc DECISION ON ENVIRONMENTAMPACT ASSESSMENT (IX1A)

Description ol Projects ' The project of relahilitation and modernizzton of Tannsa

Bavrage consist of the following scope of wor:

o Ensuring  steachiral  sinbility  of existing  barrnge,
constrnclinn nf o suhsidy weir dnwasfream to provide o

_cushion water (o mitheate the cffect of hydranlic jump.

* Remuoeling of Right Packet by sdiding three more bays, |

= Constructinn of four J-shapied spurs te address prablem
af nblique viver -amuwwh of lmdns,

o Guie genring system o he made elecironde,

s Endvineenient of nynllnhifty of enind water,

' ) N . The Taungn Bueeage, oill over 10er Indus s Toested ot
Lucation af Project: VI feet N and 07 81 feel E in (he southwest of the
Punjah in Teshil Kot Adwo of District Muralfarpgarch,

1 The Envirenaental Proteerion Apency (EPAY Punjab has decided o aecord its approval
for canstriction phase of the project sbhjeel 1o the Tollwing comditions:
{iy  Hazawd of soil crasion will be minimizedew it the proper I?I(\\‘I‘Hnll for resurlieing al exposed
areas. R .

(i1 Manitaring shall be carried ont during the entire, period of the projeet activities, Monitoring
repurts al the whnle operstion shoakd be submitied 1o [ AL Panjab on monthly basis,

(iii)  Mitigntion measares and envirnmental puidelines recommended in the EIA weport and
Eivironment Management Plan shonld be sirietly adhered to minimize nepative
envirnnmental impacls ol the project. y

tiv)y  All the un- alille andd 1o the extand possible skilléd |n|1\ t:lmll hie piven 1o Tocals aller
praviding them priper teaining,

(v} Lxiensive free plantation, especinlly the plantation of :mhl_cnn!l: specics, must be earried o
it Ihe aren o enhiance cnvironmental eonditions, :

“(vi) Camping sites should be Toented ol least ST meters awny from any <eltement o avnid
Cdistarhanee G the loeal people, Sewnpse ;n'nvnlh-ll Fenn t'nmpllln aliey shonld be fronded fn
qcplu. tanks and soak pits 7 dudnae systens i et nenilsble. These duonld e comstucted a
s mindon distanee of 300 mieter bood nny peananent or sensoind waler spnee, Seple tank

© . and soak pils shevld ool hedoeated in the areas where high groud waler Iaihle exists.

{vif) The proponent shall ensure {hal strict 'lml'ullnucnl henlth and <.|lu\= mensures e in |1I.|w Inr
’ profeetion of workers hacked by a uumpn:lu: NSIVe CIergeney response sysiein,

4, Thix approval shall he dreated s nollamd void §6all or any of the conditions, mentioned in
para Z nbove are net complied with,
5, The proponent shadl e liable for compliance wf’ Seetion 13, I 17 and TH ol IHIEIA
Repulations 2000, regarding npproval, confinmation of cnmplmncc. cnlry, inspections and
monitoring, : (rr.m
The OfticTal Web She nf Funjab Government wavay, Punialnpov.pk i




0. IbkimnuuxﬂLbngnﬂMquﬂyJhrcuuﬁhugﬁpuphuﬁgg[ﬂuanHJQCLilcﬁwcuouunhaknﬁug
of the Barrage, the_proponent_is linble_tg_obfain_approval in_accordance wigh secting
LY2)(0).aud Seetion 18 of the EIAALL Regylation, 2000,

1. Any change in the approved projeet shall be communicated to 1A, Pl and shall be
commenced aflerobtaining the approval.
R. This, _:1.[71wrnyn,l__dggs,|1nj absalve the propynent Ll the duty 1o abtain any ofher appoval or
consent that may he required under any Inwin Torce. .
' ASSISTANT DIR 5(_."I'OR (I5IA)
S LG EDA, Punjnly
Endst. No.__ /F-930600/2KA/11 A o Dated__ /0972004

A copy is forwarded for information 1o
1. The Director (P&C), 1A, Panjah, Lohore,
2. The Pirector (ML&D, I71°A, Fvnjah, Lahore,

ASSISTANT DIRECTOR {11A)
Sor1ne EPAL Panjab
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Table A 8-4.1 Calculation of Net Present Value

Bulk Head Gate 4 units (Unit:M.Rs)
Year Cost Discount Net
Project BHG | BHG Gate Indirect Total Rate Present | Remarks
Year | A.D. Cost |Maint. C| Maint. C Cost Cost Value
0.023MRs Interest 1=12%
1 2007| 118.00 1.23 51.61 170.84 1.000( 170.842
2 2008 0.96 51.61 52.57 0.893 46.941
3 2009 0.71 32.53 33.24 0.797 26.500
4 2010 0.47 13.45 13.92 0.712 9.911
5 2011 0.24 13.45 13.69 0.636 8.698
6 2012 0.00 13.45 13.45 0.567 7.632
7 2013 6.00 0.00 0.00 6.00 0.507 3.040
8 2014 0.00 0.00 0.00 0.452 0.000
9 2015 0.00 0.00 0.00 0.404 0.000
10 2016 0.00 0.00 0.00 0.361 0.000
11 2017 0.00 0.00 0.00 0.322 0.000
12 2018 0.00 0.00 0.00 0.287 0.000
13 2019 0.00 0.00 0.00 0.257 0.000
14 2020 6.00 0.00 0.00 6.00 0.229 1.375
15 2021 0.00 0.00 0.00 0.205 0.000
16 2022 0.00 0.00 0.00 0.183 0.000
17 2023 0.00 0.00 0.00 0.163 0.000
18 2024 0.00 0.00 0.00 0.146 0.000
19 2025 0.00 0.00 0.00 0.130 0.000
20 2026 0.00 0.00 0.00 0.116 0.000
21 2027 6.00 0.00 0.00 6.00 0.104 0.622
22 2028 0.00 0.00 0.00 0.093 0.000
23 2029 0.00 0.00 0.00 0.083 0.000
24 2030 0.00 0.00 0.00 0.074 0.000
25 2031 0.00 0.00 0.00 0.066 0.000
26 2032 0.00 0.00 0.00 0.059 0.000
27 2033 0.00 0.00 0.00 0.053 0.000
28 2034 6.00 0.00 0.00 6.00 0.047 0.281
29 2035 0.00 0.00 0.00 0.042 0.000
30 2036 0.00 0.00 0.00 0.037 0.000
31 2037 0.00 0.00 0.00 0.033 0.000
32 2038 0.00 0.00 0.00 0.030 0.000
33 2039 0.00 0.00 0.00 0.027 0.000
34 2040 0.00 0.00 0.00 0.024 0.000
35 2041 6.00 0.00 0.00 6.00 0.021 0.127
36 2042 0.00 0.00 0.00 0.019 0.000
37 2043 0.00 0.00 0.00 0.017 0.000
38 2044 0.00 0.00 0.00 0.015 0.000
39 2045 0.00 0.00 0.00 0.013 0.000
40 2046 0.00 0.00 0.00 0.012 0.000
41 2047 0.00 0.00 0.00 0.011 0.000
42 2048 6.00 0.00 0.00 6.00 0.010 0.058
43 2049 0.00 0.00 0.00 0.009 0.000
44 2050 0.00 0.00 0.00 0.008 0.000
45 2051 0.00 0.00 0.00 0.007 0.000
46 2052 0.00 0.00 0.00 0.006 0.000
47 2053 0.00 0.00 0.00 0.005 0.000
48 2054 0.00 0.00 0.00 0.005 0.000
49 2055 6.00 0.00 0.00 6.00 0.004 0.026
50 2056 0.00 0.00 0.00 0.004 0.000
Total 118.00] 42.00 3.62 176.10 339.72 9.301 276.053
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Table A 8-4.2 Calculation of Net Present Value

Bulk Head Gate 5 units (Unit:M.Rs)
Year Cost Discount Net
Project BHG BHG Gate Indirect Total Rate Present | Remarks
Year | A.D. Cost [Maint. C| Maint. C Cost Cost Value
0.023MRs Interest 1=12%
1 2007| 143.00 1.17 51.61 195.78 1.000| 195.775
2 2008 0.83 51.61 52.44 0.893 46.821
3 2009 0.50 13.45 13.95 0.797 11.119
4 2010 0.17 13.45 13.62 0.712 9.692
5 2011 0.00 6.73 6.73 0.636 4274
6 2012 0.00 0.00 0.00 0.567 0.000
7 2013 7.50 0.00 0.00 7.50 0.507 3.800
8 2014 0.00 0.00 0.00 0.452 0.000
9 2015 0.00 0.00 0.00 0.404 0.000
10 2016 0.00 0.00 0.00 0.361 0.000
11 2017 0.00 0.00 0.00 0.322 0.000
12 2018 0.00 0.00 0.00 0.287 0.000
13 2019 0.00 0.00 0.00 0.257 0.000
14 2020 7.50 0.00 0.00 7.50 0.229 1.719
15 2021 0.00 0.00 0.00 0.205 0.000
16 2022 0.00 0.00 0.00 0.183 0.000
17 2023 0.00 0.00 0.00 0.163 0.000
18 2024 0.00 0.00 0.00 0.146 0.000
19 2025 0.00 0.00 0.00 0.130 0.000
20 2026 0.00 0.00 0.00 0.116 0.000
21 2027 7.50 0.00 0.00 7.50 0.104 0.778
22 2028 0.00 0.00 0.00 0.093 0.000
23 2029 0.00 0.00 0.00 0.083 0.000
24 2030 0.00 0.00 0.00 0.074 0.000
25 2031 0.00 0.00 0.00 0.066 0.000
26 2032 0.00 0.00 0.00 0.059 0.000
27 2033 0.00 0.00 0.00 0.053 0.000
28 2034 7.50 0.00 0.00 7.50 0.047 0.352
29 2035 0.00 0.00 0.00 0.042 0.000
30 2036 0.00 0.00 0.00 0.037 0.000
31 2037 0.00 0.00 0.00 0.033 0.000
32 2038 0.00 0.00 0.00 0.030 0.000
33 2039 0.00 0.00 0.00 0.027 0.000
34 2040 0.00 0.00 0.00 0.024 0.000
35 2041 7.50 0.00 0.00 7.50 0.021 0.159
36 2042 0.00 0.00 0.00 0.019 0.000
37 2043 0.00 0.00 0.00 0.017 0.000
38 2044 0.00 0.00 0.00 0.015 0.000
39 2045 0.00 0.00 0.00 0.013 0.000
40 2046 0.00 0.00 0.00 0.012 0.000
41 2047 0.00 0.00 0.00 0.011 0.000
42 2048 7.50 0.00 0.00 7.50 0.010 0.072
43 2049 0.00 0.00 0.00 0.009 0.000
44 2050 0.00 0.00 0.00 0.008 0.000
45 2051 0.00 0.00 0.00 0.007 0.000
46 2052 0.00 0.00 0.00 0.006 0.000
47 2053 0.00 0.00 0.00 0.005 0.000
48 2054 0.00 0.00 0.00 0.005 0.000
49 2055 7.50 0.00 0.00 7.50 0.004 0.033
50 2056 0.00 0.00 0.00 0.004 0.000
Total 143.001 52.50 2.66 136.85 335.00 9.301 274.593
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Table A 8-4.3 Calculation of Net Present Value

Bulk Head Gate 6 units (Unit:M.Rs)
Year Cost Discount Net
Project BHG BHG Gate Indirect | Total Rate Present | Remarks
Year | A.D. Cost [Maint. C| Maint. C | Cost Cost Value
0.023MRs Interest 1=12%
1 2007| 174.00 1.17| 51.61 226.78 1.000( 226.775
2 2008 0.83 51.61 52.44 0.893 46.821
3 2009 0.50 13.45 13.95 0.797 11.119
4 2010 0.17 13.45 13.62 0.712 9.692
5 2011 0.00 6.73 6.73 0.636 4274
6 2012 0.00 0.00 0.00 0.567 0.000
7 2013 9.00 0.00 0.00 9.00 0.507 4.560
8 2014 0.00 0.00 0.00 0.452 0.000
9 2015 0.00 0.00 0.00 0.404 0.000
10 2016 0.00 0.00 0.00 0.361 0.000
11 2017 0.00 0.00 0.00 0.322 0.000
12 2018 0.00 0.00 0.00 0.287 0.000
13 2019 0.00 0.00 0.00 0.257 0.000
14 2020 9.00 0.00 0.00 9.00 0.229 2.063
15 2021 0.00 0.00 0.00 0.205 0.000
16 2022 0.00 0.00 0.00 0.183 0.000
17 2023 0.00 0.00 0.00 0.163 0.000
18 2024 0.00 0.00 0.00 0.146 0.000
19 2025 0.00 0.00 0.00 0.130 0.000
20 2026 0.00 0.00 0.00 0.116 0.000
21 2027 9.00 0.00 0.00 9.00 0.104 0.933
22 2028 0.00 0.00 0.00 0.093 0.000
23 2029 0.00 0.00 0.00 0.083 0.000
24 2030 0.00 0.00 0.00 0.074 0.000
25 2031 0.00 0.00 0.00 0.066 0.000
26 2032 0.00 0.00 0.00 0.059 0.000
27 2033 0.00 0.00 0.00 0.053 0.000
28 2034 9.00 0.00 0.00 9.00 0.047 0.422
29 2035 0.00 0.00 0.00 0.042 0.000
30 2036 0.00 0.00 0.00 0.037 0.000
31 2037 0.00 0.00 0.00 0.033 0.000
32 2038 0.00 0.00 0.00 0.030 0.000
33 2039 0.00 0.00 0.00 0.027 0.000
34 2040 0.00 0.00 0.00 0.024 0.000
35 2041 9.00 0.00 0.00 9.00 0.021 0.191
36 2042 0.00 0.00 0.00 0.019 0.000
37 2043 0.00 0.00 0.00 0.017 0.000
38 2044 0.00 0.00 0.00 0.015 0.000
39 2045 0.00 0.00 0.00 0.013 0.000
40 2046 0.00 0.00 0.00 0.012 0.000
41 2047 0.00 0.00 0.00 0.011 0.000
42 2048 9.00 0.00 0.00 9.00 0.010 0.086
43 2049 0.00 0.00 0.00 0.009 0.000
44 2050 0.00 0.00 0.00 0.008 0.000
45 2051 0.00 0.00 0.00 0.007 0.000
46 2052 0.00 0.00 0.00 0.006 0.000
47 2053 0.00 0.00 0.00 0.005 0.000
48 2054 0.00 0.00 0.00 0.005 0.000
49 2055 9.00 0.00 0.00 9.00 0.004 0.039
50 2056 0.00 0.00 0.00 0.004 0.000
Total 174.00 63.00 2.66| 136.85 376.50 9.301| 306.975
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Table A 8-4.4 Calculation of Net Present Value

Bulk Head Gate 7 units (Unit:M.Rs)
Year Cost Discount Net
Project BHG BHG Gate Indirect | Total Rate Present | Remarks
Year | A.D. Cost |Maint. C| Maint. C [ Cost Cost Value
0.023MRs Interest 1=12%
1 2007] 205.00 1.05 51.61 257.66 1.000( 257.663
2 2008 0.62 32.53 33.15 0.893 29.600
3 2009 0.21 13.45 13.66 0.797 10.888
4 2010 0.00 6.73 6.73 0.712 4.787
5 2011 0.00 0.00 0.00 0.636 0.000
6 2012 0.00 0.00 0.00 0.567 0.000
7 2013 10.50 0.00 0.00 10.50 0.507 5.320
8 2014 0.00 0.00 0.00 0.452 0.000
9 2015 0.00 0.00 0.00 0.404 0.000
10 2016 0.00 0.00 0.00 0.361 0.000
11 2017 0.00 0.00 0.00 0.322 0.000
12 2018 0.00 0.00 0.00 0.287 0.000
13 2019 0.00 0.00 0.00 0.257 0.000
14 2020 10.50 0.00 0.00 10.50 0.229 2.406
15 2021 0.00 0.00 0.00 0.205 0.000
16 2022 0.00 0.00 0.00 0.183 0.000
17 2023 0.00 0.00 0.00 0.163 0.000
18 2024 0.00 0.00 0.00 0.146 0.000
19 2025 0.00 0.00 0.00 0.130 0.000
20 2026 0.00 0.00 0.00 0.116 0.000
21 2027 10.50 0.00 0.00 10.50 0.104 1.089
22 2028 0.00 0.00 0.00 0.093 0.000
23 2029 0.00 0.00 0.00 0.083 0.000
24 2030 0.00 0.00 0.00 0.074 0.000
25 2031 0.00 0.00 0.00 0.066 0.000
26 2032 0.00 0.00 0.00 0.059 0.000
27 2033 0.00 0.00 0.00 0.053 0.000
28 2034 10.50 0.00 0.00 10.50 0.047 0.492
29 2035 0.00 0.00 0.00 0.042 0.000
30 2036 0.00 0.00 0.00 0.037 0.000
31 2037 0.00 0.00 0.00 0.033 0.000
32 2038 0.00 0.00 0.00 0.030 0.000
33 2039 0.00 0.00 0.00 0.027 0.000
34 2040 0.00 0.00 0.00 0.024 0.000
35 2041 10.50 0.00 0.00 10.50 0.021 0.223
36 2042 0.00 0.00 0.00 0.019 0.000
37 2043 0.00 0.00 0.00 0.017 0.000
38 2044 0.00 0.00 0.00 0.015 0.000
39 2045 0.00 0.00 0.00 0.013 0.000
40 2046 0.00 0.00 0.00 0.012 0.000
41 2047 0.00 0.00 0.00 0.011 0.000
42 2048 10.50 0.00 0.00 10.50 0.010 0.101
43 2049 0.00 0.00 0.00 0.009 0.000
44 2050 0.00 0.00 0.00 0.008 0.000
45 2051 0.00 0.00 0.00 0.007 0.000
46 2052 0.00 0.00 0.00 0.006 0.000
47 2053 0.00 0.00 0.00 0.005 0.000
48 2054 0.00 0.00 0.00 0.005 0.000
49 2055 10.50 0.00 0.00 10.50 0.004 0.046
50 2056 0.00 0.00 0.00 0.004 0.000
Total 205.00 73.50 1.88] 104.32 384.70 9.301 312.614
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