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 LCC – Lower Chenab Canal 
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 MIS – management information system 
 NDP – National Drainage Program 
 O&M – operation and maintenance 
 OFWM – on-farm water management 
 PFR – periodic financing request 
 PIAIP – Punjab Irrigated Agriculture Investment Program 
 PIAPPF – Punjab irrigated agriculture project preparation facility 
 PIDA – Punjab Irrigation and Drainage Authority 
 PIPD – Punjab Irrigation and Power Department 
 PISRP – Punjab Irrigation Sector Reform Program 
 PIU – project implementation unit 
 PMO – project management office 
 PMU – project management unit 
 PSC – project steering committee 
 R&U – rehabilitation and upgrading 

 
WEIGHTS AND MEASURES 

 
 cumecs – cubic meters per second 
 km – kilometer 
 ha – hectare 
 mm – millimeter 

 
 



 

GLOSSARY 
 

 abiana – irrigation service fee  
 biraderi – clan 
 conjunctive use – use of surface water and groundwater to meet water needs in 

the same geographic area 
 rabi – crop growing season from about October to March 
 khal panchayat – water user association based on a common irrigation field outlet 

from the canal 
 kharif – crop growing season from about April to September 
 

NOTES 
 

(i) The fiscal year (FY) of the Government of Pakistan ends on 30 June. 

(ii) In this report, "$" refers to US dollars. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

 
TABLE OF CONTENTS 

 

  Page 
 

LOAN PROCESSING HISTORY i 
Design and Monitoring Framework  ii 
MAP    v 

I. PROJECT DESCRIPTION 
 

A. Introduction  1 
B. Project Area and Location  1 
C. Objective  1 
D. Outputs  2 
E. Special Features  9 

II. COST ESTIMATES AND FINANCING PLAN 

A. Program Investment Plan  10 
B. Financing Plan  10 
C. Allocation of Proceeds  12 

III. IMPLEMENTATION ARRANGEMENTS  
 

A.  Program and Project Management  12 
B.  Project Implementation Process by Component  14 

 
IV. IMPLEMENTATION SCHEDULE  14 

V. CONSULTANT RECRUITMENT  15 

VI. PROCUREMENT  15 

VII. DISBURSEMENT PROCEDURES  17 

VIII. PROJECT MONITORING AND EVALUATION  18 

IX. REPORTING REQUIREMENTS  
 

A. Quarterly Progress Report  18 
B. Project Completion Report  18 
C. Contract Awards and Disbursement Projections  18 

X. AUDITING REQUIREMENTS  19 
 
XI. LOAN COVENANTS  19 
 
XII. KEY PERSONS INVOLVED IN THE PROJECT  19 
 



 

XIII. ANTICORRUPTION  20 
 
 APPENDIXES 

 
1. Detailed Cost Estimate 
2. Allocation and Withdrawal of Loan Proceeds 
3. Program and Project Management Organization Chart 
4. Implementation Schedule 
5. Detailed TOR for Consulting Services 
6. Procurement Plan 
7. Project Performance Report 
8. Pro Forma of the EA’s Project Progress Report 
9. Format of Project Completion Report 
10. Format Fax for Transmittal of Projections to ADB 
11. Audit Letter 
12. Status of Compliance with Loan Covenants 
13. Anticorruption Policy 
 
 



ii 

 
DESIGN AND MONITORING FRAMEWORK 

 
Design Summary Performance 

Targets/Indicators 
Data Sources/ Reporting 

Mechanisms 
Assumptions  

and Risks  
Impact 
 
Economic growth in 
Program areas of Punjab. 
 
 
Conservation of water and 
land resources. 

 
 
Increased incomes and 
poverty reduced in project 
areas supported by 
Program. Average farmer 
income up by 10%. 
 
Stabilized groundwater 
tables in 65% of Punjab 
Irrigated Agriculture 
Investment Program 
(PIAIP – the Program) 
project areas by end of 
Program. 
 
No increase of saline or 
sodic soils in project areas 
by end of Program. 

 
 
District data in Punjab for rural 
livelihoods and poverty 
 
Department of Agriculture 
statistics for agricultural 
production of both yields and 
cropping type 
 
Monitoring and evaluation 
(M&E) parameters established 
for Project Performance 
Management System (PPMS) 
for Program and for each 
project 
 

Assumption 
 
Government will continue to 
see Program outcome as 
important means to achieve 
Program impact. 
 

Outcome 
 
The sustainable improved 
delivery of services for 
irrigated agriculture and 
better water management 
in Punjab. 
 

 
 
Irrigation water is being 
delivered throughout the 
Program command areas 
according to the 
sanctioned flows and 
transparently scheduled at 
least 90% of the year. 
 
Groundwater and surface 
water being used 
conjunctively in Program 
command areas for 
optimal productivity of 
irrigated agriculture. 
 

 
 
ADB review missions 
 
Regular reporting from 
Investment Program Project 
Management Unit (IPPMU) 
and Project Management Units 
(PMUs) through PPMS 
 
Reporting by Punjab Irrigation 
and Power Department (PIPD) 
and farmers organizations 
 
Ongoing dialogue with PIPD 
and development partners 
 
Monitoring by ADB Pakistan 
Resident Mission (PRM) 

Assumption 
 
Governments of Pakistan and 
Punjab will continue to see the 
delivery of irrigation water 
critical to achieving agricultural 
growth  
 
 
Risk 
 
Changes to water allocations 
or availability affect overall 
LBDC irrigation supplies 
 

Outputs 
 
1. The Lower Bari Doab 
Canal Improvement 
Project (LBDCIP – the 
Project) that will serve as 
prototype for other 
physical and nonphysical 
investments under the 
PIAIP. 
 
2. Using the modalities 
developed for LBDCIP 
refined with lessons from 
the PIAIP, execution of 
subsequent projects 
including:  (i) Pakpattan 
Canal, (ii) Sulemanki 

 
 
All components of the 
LBDCIP completed as 
scheduled and achieving 
anticipated outcome and 
impact by the end of the 
Project. 
 
 
 
 
 
 
 
 
 
 

 
 
Monitoring by PIPD, 
Department of Agriculture, 
farmer organizations, PMUs, 
PRM, and ADB review 
missions 
 
 
 
 
 
 
 
 
 
 
 

Assumptions 
 
Contractors are responsive to 
tenders and have capacity to 
execute the works 
 
Government of Punjab 
commitment to irrigation reform 
process does not falter 
 
The Government of Punjab will 
support an integrated water 
resources management 
(IWRM) reform process 
 
Risk 
 
Farmers may not be willing to 
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Design Summary Performance 
Targets/Indicators 

Data Sources/ Reporting 
Mechanisms 

Assumptions  
and Risks  

Barrage, (iii) Thal Canal, 
(iv) Sidhnai Canal, (v) 
Trimmu Barrage, and (vi) 
Punjnad Barrage 
completed within the 
scope of the PIAIP. 
 
2a. Rehabilitation and 
upgrading (R&U) of the 
Pakpattan, Sindhnai, and 
Thal Canals (about 1.5 
million hectares). 
 
2b. R&U of Sulemanki, 
Trimmu, and Panjnad 
barrages and head works. 
 
 
 
 
2c. Groundwater, 
conjunctive use, and on 
farm water management 
(OFWM) activities 
developed and 
implemented in all project 
areas. 
 
2d. Farmer organizations 
established to undertake 
O&M and managing the 
minor and distributary 
canals. 
 
 
 
 
2e. Decentralized 
management strategies, 
upgraded operational 
procedures, and 
rationalized staffing plans.  
 
3. Improved Punjab 
provincial institutional 
framework for IWRM. 
 
 
 
 
 
 
 
 
4. Resettlement and 
environment plans and 
procedures developed 
and executed. 

 
 
 
 
 
 
 
All parts of the systems 
receiving at least 90% of 
their allocated discharge, 
including the tails, by end 
of Program. 
 
All infrastructure operating 
within design parameters 
at full discharge and with 
greater control over 
variable discharge by end 
of Program. 
 
Groundwater and OFWM 
activities developed by the 
third year of each project 
under the Program. 
 
 
 
 
Farmer organizations 
executing O&M and 
management with less 
grievances and 75% 
collection efficiency for 
irrigation fess over 90% of 
the PIAIP area by end of 
the Program. 
 
New management 
practices in place for all 
PIAIP projects by year 9 
of the Program. 
 
 
IWRM action plan drafted 
by 30 June 2009.  
 
Draft provincial water law, 
improved guidelines, and 
enhanced IWRM capacity 
institutional framework for 
IWRM in place by year 7 
of the Program. 
 
 
All safeguards activities 
implemented according to 
ADB guidelines.  

 
 
 
 
 
 
 
Monitoring by PIPD, farmer 
organizations, IPPMU, and 
PMUs 
 
 
 
Monitoring by PIPD, farmer 
organizations, IPPMU, and 
PMUs 
 
 
 
 
Monitoring by PIPD, 
Department of Agriculture, 
farmer organizations, IPPMU, 
and PMUs 
 
 
 
 
Monitoring by PIPD, farmer 
organizations, IPPMU, and 
PMUs 
 
 
 
 
 
 
Monitoring by PIPD, farmer 
organizations, IPPMU, PMUs, 
and ADB review missions 
 
 
 
Monitoring by PIPD, IPPMU, 
PRM, and ADB review 
missions 
 
Monitoring by PIPD, IPPMU, 
and ADB review missions 
 
 
 
 
 
Monitoring by PIPD, IPPMU, 
external monitors, and ADB 
review missions 

take on the responsibility of 
operations and maintenance 
(O&M) and management of the 
distributary and minor canals 
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ISLAMIC REPUBLIC OF PAKISTAN 
PUNJAB IRRIGATED AGRICULTURE INVESTMENT PROGRAM 

FACILITY ADMINISTRATION MEMORANDUM 
 
 
 
 

Loan Processing History 
 

Approval of PPTA 1 September 2005 
Feasibility Study  
Fact-Finding 10 July to 4 August 2006 
Management Review Meeting 12 September 2006 
Appraisal Mission 13 September to 4 October 2006 
Staff Review Meeting 24 October 2006 
Loan Negotiations 10 to 11 November 2006 
Board Circulation 22 November 2006 
Board Approval 18 December 2006 
Loan Agreement Signing 22 June 2007 
Loan Effectiveness 24 August 2007 

 
 

Conditions of Loan Effectiveness (in addition to submission of the Legal Opinion) (refer to 
Section 6.01 of the ADB Loan Agreement): 
 
For the purpose of Section 10.01(f) of the Loan Regulations: the Special Operations Loan 
Agreement and Section 9.01(f) of the Loan Regulations: the Ordinary Operations Loan 
Agreement shall have been duly executed and delivered on behalf of the Borrower. 
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Activities with Milestones 
 
1.1 Complete project preparation including detailed design and tender documents for the 
LBDCIP followed by the (i) Lower Bari Doab Canal, (ii) Pakpattan Canal and Sulemanki 
Barrage, (ii) Thal Canal, (iii) Sidhnai Canal, and (iv) Trimmu and Punjnad Barrages by 
year 6 of Program. 
1.2 Resettlement plans and environmental activities executed are consistent with project 
preparation. 
1.3 Detailed design and safeguards fully completed prior to application for all periodic 
financial requests (PFR) following the first PFR. 
 
2.1 Establishment of groundwater activities consistent with approach of LBDCIP in all 
project areas. Groundwater well monitoring network, database, and model established by 
year 3 in each subsequent project. 
2.2 Development and institutionalization of a drillers program within the provincial 
groundwater management cell by year 7 of the Program. 
2.3 Establishment of OFWM activities consistent with approach of LBDCIP in all project 
areas established by year 3 in each subsequent project. 
2.4 Draft IWRM action plan finalized by 30 June 2009 and ongoing dialogue process prior 
to this. 
 
3.1 Using LBDCIP as the first case, develop a complete upgraded operation plan and 
technical management structure for LBDCIP using modern technology and management 
principles and implement by year 4 of the Program. 
3.2 Standardized capacity development program in place for improved system operation 
available to all PIPD staff and systems by year 7 of the Program. 
3.3 Approved policy on rationalized staffing for PIPD with detailed plan under 
implementation and required resources by year 7 of the Program. 
3.4 New management practices in place throughout the all Program projects by year 9 of 
the Program. 
 
4.1 Farmer organization (i) training mobilization and training methodology, (ii) service 
agreements, (iii) farmer organization and irrigation management units operational 
procedures established, and (iv) appropriate share of irrigation fee finalized by year 3 of 
the Program and refined successively throughout the Program.  
4.2 Decentralized management strategy and action plan in place with new institutional 
arrangements for all levels of irrigation system management in place by the end of the 
Program. 
 
5.1 Financial analysis of the LBDC undertaken as a model for subsequent analyses to be 
conducted for other projects under the Program by year 3 of the Program. 
5.2. Revised irrigation fee share assessed by year 4 of the Program.  
5.3 Financial assessment of all PIPD consistent with development of long-term 
institutional reform strategy for the irrigation sectors. Options developed for cost recovery 
within system, with exception of barrage and head works by year 6 of the Program. 
5.4 All other projects under the Program operating with cost recovery for O&M by the end 
of the Program. 
5.5 System of audits in place for farmer organizations throughout the Program. 
 
6.1 IPPMU established in year 1 of the Program. 
6.2 Safeguards planning, implementation, and capacity development in all PIAIP projects 
starting in year 1 and continuing throughout the Program. 
 
 
 
 

Inputs 
 
1. ADB will provide (i) 
inception mission as part of 
LBDCIP, (ii) at least 2 annual 
review missions for the first 
five years of the Program, (iii) 
a mid-term review mission by 
year two for LBDCIP that will 
also include Program review, 
(iv) annual review of the 
Roadmap and Investment 
Plan, (v) ongoing support from 
the ADB Pakistan Resident 
Mission, and (vi) $890 million 
in Ordinary Capital Fund loan 
resources and $10 in Asian 
Development Fund resources 
for the Punjab Irrigated 
Agriculture Project Preparation 
Facility. 
 
2. The PIPD will provide (i) a 
Program Director, (ii) a Deputy 
Director of Planning, and (iii) 
staff from the Strategic 
Planning for the IPPMU Cell 
and other supporting staff. 
PMUs for PIAIP projects. Up to 
$225 million in counterpart 
cofinancing for all PIAIP 
projects. 
 
3. The Government of Punjab 
will provide Program oversight 
and guidance and support for 
institutional reforms. 
 
4. Farmers will participate in 
farmer organizations and 
support irrigation management 
and O&M for distributary and 
minor canals  
 
5. The LBDCIP will provide 
333 international and 1,423 
domestic consulting person 
months to support 
implementation. The Punjab 
Irrigated Agriculture Project 
Preparation Facility will provide 
159 international and 1,250 
domestic consulting person 
months to support preparation 
of the remaining Program 
projects. 

IPPMU = investment program project management unit, IWRM = integrated water resources management, LBDCIP = Lower 
Bari Doab Canal Improvement Project, O&M = operations and maintenance, OFWM = on farm water management, PFR = 
periodic financial request, PIAIP = Punjab Irrigated Agriculture Investment Program, PIPD = Punjab Irrigation and Power 
Department, PMU = project management unit, PPMS = Project Performance Management System, PRM = Pakistan Resident 
Mission
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I. PROGRAM DESCRIPTION 
 
A. Introduction 
 
1. This Project Administration Memorandum (PAM) was prepared by the Asian 
Development Bank to assist the Government in the implementation of the Multitranche 
Financing Facility Punjab Irrigated Agriculture Investment Program, for which ADB’s Board of 
Directors approved a Loan from ADB’s Ordinary Capital resources in the amount of 
¥25,637,827,000 and Special Funds resources in the amount of SDR6,743,000. This PAM is 
based on: 

i. The loan agreement signed by the Government and ADB on 22 June 2007; 
ii. The Report and Recommendation of the President to the Board of Directors on a 

Proposed Multitranche Financing Facility Punjab Irrigated Agriculture Investment 
Program dated 22 November 2006; and 

iii. ADB’s relevant guidelines. 
 
2. In case the provisions in this PAM differ from those of the above-mentioned documents, 
the provision in the loan agreement, relevant guidelines and the Report and Recommendation 
of the President will prevail over the PAM in their respective order. 
 
B. Program Area and Location 
 
3. The lower Bari Doab canal is located between Lahore and Multan. The Balloki Barrage 
on the Ravi River diverts water into the LBDC head regulator and the Balloki–Sulemanki Link 
Canal.1 The LBDC main canal stretches over 200 km and supplies water to about 1,500 km of 
distributary and minor canals, which feed about 3,500 outlets to irrigate over 700,000 ha. 
Approximately 275,000 farm families derive their livelihoods directly from crops grown in the 
LBDC command area including wheat, rice, maize, cotton, sugarcane, fodder, flowers, 
vegetables, and citrus and other orchard crops. LBDC is an important and progressive 
agricultural area in Punjab and offers significant potential for increased productivity. 
 
C. Objectives and Scope 
 
4. The Program will support physical and nonphysical investments in the water resource 
and irrigated agriculture sectors in Punjab, Pakistan. It takes a holistic and integrated approach 
to improving sector performance supported through institutional reform with a focus on 
sustainability, decentralized management, transparency, and accountability.  

5. The program will finance (i) comprehensive rehabilitation and upgrading (R&U) of all 
water resource and irrigation infrastructure; (ii) improved groundwater, conjunctive-use, and 
surface water management strategies and practices; (iii) on-farm water management (OFWM), 
improved irrigation technologies, and agricultural support services; and (iv) sector reforms, 
improved management methods, institutional strengthening and restructuring for water resource 
management, and irrigated agriculture.  

6. It is expected to support investments in the (i) Lower Bari Doab Canal and Balloki 
Barrage, (ii) Pakpattan Canal and Sulemanki Barrage, (iii) Thal Canal distribution system, (iv) 
Sidhnai Canal distribution system, and (v) Trimmu and Punjnad barrages. This will impact 
                                                 
1  The majority of the Ravi River flows are diverted upstream in India, and only about 5% of the water diverted at 

Balloki annually originates from the Ravi itself. The bulk of the water supply diverted to LBDC at Balloki comes from 
other link canals, which convey water to the barrage from Mangla Reservoir and the Jhelum and Chenab rivers.  
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between 25% and 30% of the irrigated area in Punjab and given the magnitude and duration of 
the PIAIP, will have a transformative impact on the irrigated agriculture, mainstreaming best 
practices and institutional reform. 
 
D. Outputs 
 

1. Lower Bari Doab Canal Improvement Project  
 

a. Component 1: R&U of the Balloki Barrage Complex 
 
7. The Project will (i) support development of detailed designs and execution of civil works 
for R&U of Balloki Barrage, the LBDC head regulator, and the Balloki–Sulemanki Link Canal 
head regulator; (ii) construct a spillway and associated bridges to mitigate flood risks and 
damages; and (iii) prior to the civil works, undertake a hydrological analysis to identify upstream 
effects of the Thein Dam in India, and natural and handmade changes to the Ravi River channel 
to guide infrastructure design and system operation (ponding levels, etc.) of the Balloki Barrage, 
with respect to probabilities and magnitude of flood flows.2 
 
8. Balloki Barrage. Balloki Barrage will have upstream sediment deposition and a small 
stone-pitched island removed to improve flow. To preclude the recurrence of sedimentation, 
guidewalls will be constructed above and lead to designated clusters of bays on the right side of 
the barrage, so that each group can be operated independently to route low flood flows through 
the individual channels created by the guidewalls, transporting sediment downstream of the 
barrage. Electomechanical equipment will be upgraded, including installation of motors to 
operate gates. The barrage R&U package will include new piezometers to monitor uplift 
pressures, grouting, downstream bank protection, friction blocks to improve energy dissipation, 
repair to the stone masonry, and strengthening of the downstream apron. 
 
9. Head Regulators. The Balloki–Sulemanki Link Canal has a water allocation of 694 
cubic meters/second (cumecs); however, passing this flow through existing structures poses 
operating risks. The LBDCIP will support development of an additional head regulator adjacent 
to the existing head regulator to safely deliver supplies to 694 cumecs. To improve the existing 
Balloki–Sulemanki Link head regulator, the Project will support grouting under the weir crest, an 
additional sheet pile cutoff downstream, and extension of the stone apron downstream. The 
LBDC head regulator was renovated in the 1960s and requires no structural changes; yet will be 
equipped with motors for gate operation and undergo grouting, plastering, and other remedial 
works.  
 
10. Flood Improvements. The LBDCIP will provide a concrete spillway with a design 
capacity of about 1,416 cumecs adjacent to the right side of the barrage. This will pass 
intermediate flood flows, reduce the risk of damage to the barrage, and significantly reduce the 
need to breach the upstream flood levies to inundate local areas during flood events as is the 
current operating procedure. Additional earth works will integrate the spillway into the existing 
river levy network and ensure flood flows are properly directed to the spillway. The spillway will 
channel flood flows around the barrage and back to the river. Two vehicle bridges crossing the 
spillway and an auxillary flood channel will be constructed on the right side of the barrage to 
carry traffic on the Balloki–Faisalbad road that crosses the Ravi River on the Balloki Barrage. 
Together, these measures safeguard the barrage and mitigate resulting floods to both the 
roadway and adjacent land between the spillway and the river. 
                                                 
2  Results of the analysis will be tested with the physical model at the Research Institute at Nandipur. River 

morphological studies will be conducted to support R&U of the Balloki Barrage Complex. 
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b. Component 2: R&U of the LBDC Canal Network 
 
11. The entire LBDC system including the main, branch, distributary, and minor canals will 
have R&U to address deterioration from age and deferred maintenance, and to ensure their 
capacity to safely distribute the full sanctioned discharge of 278 cumecs at the head of the 
LBDC main canal.3 An important outcome of the LBDCIP is to significantly upgrade the ability to 
measure, monitor, and control canal flows to improve water management and enhance equity 
between the head and tail of the distribution system. The need for improved control is 
heightened by the marked seasonal fluctuations in water deliveries at the head of the LBDC and 
the expanded command area. These infrastructure improvements along with improved 
management methods using modern technology and updated procedures, and institutional 
reforms for decentralized management will support significantly improved operation and more 
efficient water use. Two subprojects were prepared to feasibility during project preparation, 15-L 
and Jhandraka distributary canals, which were used to develop the R&U approach for the 
distributary and minor canals. These two canals will have detailed designs prepared and be 
contracted immediately at the start of the LBDCIP. 
 
12. LBDC Main Canal. The LBDC main canal will be excavated, reshaped, and enlarged in 
some areas to redress sediment deposition and deterioration of the original profile, which 
constrict capacity and encroach on canal safety. Berms and canal banks will be strengthened, 
especially in areas prone to breaching, and emergency escape capacity increased. Brick lining 
will be used rather than widening the earthen section to support the increased flows while 
minimizing land acquisition and disruption to populated areas. 
 
13. The LBDCIP will rehabilitate numerous main canal structures including 55 distributary 
head regulators, 20 fall bridges and fall flumes, 14 road bridges, numerous direct off-takes, an 
aqueduct, drainage siphons, and other structures. Most new head regulators will be the 
constant head orifice type that allow easy and accurate flow measurement and improved water 
control, and are key to improved management in the upgraded system. Twenty existing brick 
and masonry bridges with drops will be replaced with new reinforced concrete structures. Gated 
cross regulation will be incorporated in a number of structures enhancing control in diverting 
discharges to off-taking canals. Upstream and downstream sections of the fall structures will be 
replaced and energy dissipation enhanced for improved safety. Except where load and roadway 
width requirements have greatly increased, road and footbridges not serving hydraulic functions 
will be retained and strengthened. New structures crossing the main canal will require 
temporary diversion of all or part of the main canal flow. Adequate contracting capacity and 
equipment will be available to ensure that construction activities for the main canal can be 
completed over two to three seasons during normal canal closure periods or extended closures 
with adequate notification and no impacts. 
14. The Distribution Network. The condition of distributary and minor canals is inferior to 
the main canal due to high sediment deposition, substantial buffalo trespass, and less 
assiduous maintenance. Extensive earthworks for reshaping are required in some areas, and 
buffalo ghats will be constructed.4 Head regulators with higher crests and, where possible, 
increased canal gradients and narrowing of canals will be used to pass sediment loads more 
effectively to the fields. Canal lining will be provided in saline groundwater areas to prevent 
seepage and to supply more canal water to these farmers where fresh water is needed for 
mixing with groundwater, leaching, and land reclamation. About 20% of the distributary and 
minor canal length will be lined, using concrete over a geomembrane protected by geotextile. 

                                                 
3  The system was designed in 1914 for a maximum discharge of 248 cumecs to irrigate 570,000 ha.  
4  Buffalo ghats are designated areas for buffalos to wallow to prevent damage to the canal. 
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15. Structures for distributary and minor canals will include gated constant head orifice 
regulators at the head of the channel and additional structures including weirs to ensure 
equitable distribution and eliminate the need for gate operation. To ensure maximum operating 
efficiency and minimize sediment deposition, discharge through the distributary and minor 
canals will be maintained at between 80% and 105% of their design discharge. Head regulators 
in the minors will be the constant head orifice type except in tail reaches where flumes will be 
used at the head of the off-takes due to small discharges. Measurement capacity will be 
increased through improved structures at the head of the canal and the use of measuring 
flumes in the tail reaches. All outlets from the canals to the field distribution network will be 
replaced with structures that ensure equitable distribution and adjusted to maximize sediment 
passage. Bridges, village access for washing, and other minor infrastructure throughout the 
distributary and minor canal network will undergo R&U or be newly constructed.5 
 
16. R&U and Farmer Organization Participation. A vital project activity is the integration of 
the institutional development of farmer organizations and their direct involvement in the R&U 
process for their particular canal.6 Important outputs from this process include (i) the opportunity 
for farmer organizations to develop their management capacity and social capital, (ii) a sense of 
ownership over their canal, and (iii) hands-on experience to teach O&M skills for use as they 
take control to manage the system. The Project will ensure the following farmer organization 
participation: (i) farmer organizations will identify and propose civil works on the basis of a 
system walk-through with project management unit (PMU) consultant staff; (ii) PMU consultants 
will carry out surveys and design in consultation with the farmer organizations; and (iii) farmer 
organizations will be part of a PMU staff and PIPD committee that will facilitate dialogue, 
feedback, and if necessary, actions to address the concerns of the farmer organization with the 
R&U. The walk-through will also be used to identify small-scale civil works that are within the 
farmer organization’s capacity to execute under community contracting with appropriate 
supervision as a means of generating additional revenue, leverage R&U resources, and 
contribute to farmer organization development. These works will be included in the larger civil 
works contracts for the distributary and minor canals.7 Procedures for farmer organization 
participation will be refined in the two initial subprojects, 15-L and Jhandraka. 
 

c. Component 3: Groundwater Management  
 
17. The LBDCIP will support a comprehensive approach to groundwater and conjunctive-
use management that includes (i) improving the knowledge base and research, (ii) policy 
planning, (iii) awareness raising, (iv) targeted interventions and improved practices, and (v) 
monitoring and evaluation. Although data exists from agencies such as the Water and Power 
Development Authority, Directorate of Land Reclamation (under PIPD), and Public Health 
Engineering Department, it has not been collected regularly with consistent protocols and 
coordinated under a single agency. The Project will establish a cell within the PMU to collect, 
manage, and analyze groundwater data in LBDC starting with compilation of historical data and 
identification of existing monitoring wells to initiate development of a quality and quantity 
groundwater model. Additional wells that provide water quality samples as a function of depth 
will be developed as needed to enhance the model’s accuracy; this may be supported by other 

                                                 
5  In the cases of bridges, washing access areas, and other small canal-related infrastructure in or near villages, 

women’s committees will be formed and consulted regarding the location and design of the structures. 
6  No R&U will take place in canals prior to the formation of farmer organizations.  
7  The LBDCIP will support a pilot trial for full farmer organization management of civil works in a small and 

technically appropriate minor or distributary canal undergoing R&U later in the Project. The farmer organization 
participation will be supported by the PMU. This experience could be replicated later under the PIAIP in 
subsequent canals. 
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remote sensing or assessment techniques. Wells for controlled pumping tests aimed at 
quantifying aquifer characteristics will be constructed at sites within the LBDC command. A 
comprehensive geographic information system database will be developed to support 
groundwater management and all project activities.8 Although, the primary groundwater activity 
will address agriculture water issues, potable supply wells will be addressed for monitoring and 
analysis. An important part of the activity will be to monitor the impacts of project interventions 
to improve the knowledge base to support comprehensive groundwater management. 
 
18. The analysis and modeling of groundwater provide the opportunity to confirm trends in 
water table fluctuations during and after project implementation to identity areas at risk where 
interventions are needed. The groundwater component will develop policies and management 
actions for farm and canal command to address agricultural issues, as well as coordinate with 
PIPD’s provincial groundwater management cell and address aquifer and provincial 
groundwater concerns.9 Due to the size of the LBDC and the number of tubewells, the initial 
policy approach will be one of awareness and education. An important output of the 
groundwater component will be to work with the PMU and provincial officials to develop farm 
strategies and interventions for groundwater management and conjunctive use (including 
alternative technologies, e.g., skimming wells). These practices and interventions will be (i) 
demonstrated independently, (ii) incorporated into the Project’s field programs under the OFWM 
and agriculture component, and (iii) disseminated by other stakeholders and scaled up and 
implemented by the irrigation management units (IMUs), farmer organizations, and other 
stakeholders. 
 
19. Given the rapid growth of tubewells, a pivotal leverage point is the well-drilling industry. 
Technical drilling specialists will work with the drilling community to observe current practices, 
create training programs, develop a certification program, and make recommendations for a 
regulatory framework to govern the drilling industry. Field and classroom training will be 
provided for drillers and other stakeholders, along with a certification program targeting both 
drillers and farmers.10 Materials and programs targeted at farmers will be developed to increase 
their knowledge of well technology, drilling practices, and the certification program to make them 
better informed consumers of drilling services. These materials and a list of certified drillers 
where applicable will be distributed through the IMUs, farmer organizations, and other channels. 
 

d. Component 4: On-Farm Water Management and Agriculture  
 
20. The OFWM and agriculture component will ensure that improved water delivery through 
canal systems is complemented by improved water management at the field level and results in 
higher agricultural productivity. This component will support development of field programs on 
selected watercourses in the service area of each farmer organization. Each field program will 
include a 40 ha area that combines (i) improved field channel layout and operation of the water 
course, including application of conjunctive use strategies, particularly in saline groundwater 
areas where mixing or alternating surface and groundwater irrigations is required; (ii) practices 
for improved application efficiency, scheduling irrigation based on crop water requirements, and 

                                                 
8  Although the geographic information system will be developed under the groundwater component, the geographic 

information system database will be expanded and managed by the PMU as a general management tool for all 
project activities.  

9  A provincial groundwater cell within PIPD is being established under the Punjab Irrigation Sector Development 
Policy loan. 

10  Findings from project preparation indicate that many wells are spaced inappropriately, completed and screened at 
the wrong depth with inappropriate perforation size and pattern, constructed using inappropriate materials, and are 
generally of poor quality. 
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other management techniques to maximize production per unit volume of irrigation water; and 
(iii) laser leveling. This approach will provide an opportunity for farmers to observe best practice 
and ensure a strong linkage between the groundwater component and the OFWM and 
agriculture component to (i) disseminate conjunctive use strategies, (ii) demonstrate alternative 
irrigation technologies reliant on groundwater, and (iii) monitor impacts. The OFWM activities 
will be implemented by the Directorate of On-Farm Water Management (DOWFM), a part of the 
Department of Agriculture, which will have staff in each of the IMUs. 
 
21. The component will establish demonstration plots employing drip and sprinkler irrigation 
technology within the field program areas. Selection of the field program areas will depend upon 
existing cropping patterns that can benefit from these technologies and must be targeted at a 
range of farmers, especially those who can readily adopt these practices. Involvement of private 
sector and other service providers who can work with farmers to develop strategies to scale up 
these applications will be facilitated through the Project. 
 
22. The LBDC command area has relatively progressive farmers, a growing percentage of 
diversified and higher value crops, and good access to markets in Lahore and Multan. The 
LBDCIP will demonstrate the benefits of improved inputs for increased productivity, integrated 
pest management techniques, polythene tunnels and seed beds for early vegetable production, 
postharvest activities, and other production and management options. Field program agricultural 
activities will be developed to provide strategies for saline or sodic soils. They will provide an 
opportunity to observe a range of improved agricultural practices, OFWM and conjunctive-use 
strategies, and advanced irrigation technologies in a single location throughout the LBDC. The 
Project will support farmer and farmer organization exchanges and training courses to help 
ensure farmers’ exposure to improved practices and build capacity. 
 

e. Component 5: Institutional Strengthening and Operation 
Modernization 

23. To derive maximum benefit from the LBDC system R&U, institutional reforms and 
capacity development for irrigation O&M and management are required. The Project will support 
(i) development of farmer organizations and supporting IMUs, (ii) modernized operation and 
management methods, (iii) effective and accountable decentralized management through an 
AWB, and (iv) enhanced capacity for all stakeholders. 
 
24. Khal Panchayats. At the watercourse level, the LBDCIP will support development of 
khal panchayats, water user associations. PIDA, with support from the PMU and project 
consultants, will develop and implement a mobilization program for the approximately 3,200 
watercourses in the LBDC.11 The mobilization program will (i) include awareness raising of the 
farmer organization program objectives, and rights and responsibilities; (ii) identify khal 
panchayat members and conduct elections for officers; (iii) establish management procedures 
for khal panchayat officers; and (iv) select a khal panchayat chairperson who will represent the 
khal panchayat in the farmer organization and be responsible for khal panchayat abiana 
collection. 
 

                                                 
11  The Project will coordinate efforts and where feasible build upon work already undertaken by the DOFWM, which is 

implementing the National Program on Watercourse Improvement to improve water courses and field channels. 
This program provides legal registration of water user associations often having the same members as the khal 
panchayats.  
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25. Farmer Organizations. Formation of 60 to 70 farmer organizations on the distributary 
and minor canals of the LBDC is a fundamental project output.12 Following mobilization of the 
khal panchayats and formation of the farmer organizations, a farmer organization management 
committee will be formed and intensive training for farmer organization members provided.13 
The Project will fund establishment costs and office renovation for farmer organizations; the 
Government of Punjab will provide office space for each farmer organization from existing PIPD 
or other Government of Punjab facilities. The Project will support development of a 
comprehensive and explicit service agreement between the farmer organizations and AWB that 
transparently specifies the responsibility, authority, accountability, and actions to be taken 
should either party fail to fulfill its obligations. 
 
26. Irrigation Management Units. To ensure successful execution of farmer organization 
responsibilities, IMUs will be developed and supported. The IMUs will report to a committee of 
farmer organization members they serve and provide requisite professional capacity to manage 
the distributary and minor canals. The IMUs will be formed concurrently with the farmer 
organizations, and support farmer organization participation in the minor and distributary R&U to 
facilitate the process and develop skills to manage the system. The IMUs will respond to needs 
of the khal panchayats and farmer organizations, and provide the following technical services: 
(i) O&M and engineering guidance for minor and distributary canals; (ii) groundwater, 
conjunctive-use, and OFWM strategies; and monitoring of these activities; (iii) agricultural 
services; and (iv) administration and financial management including billing and record keeping 
for abiana. About 12 IMUs will be established in the LBDC command, each supporting six or 
seven farmer organizations. The IMUs will provide the technical interface on behalf of the farmer 
organizations with the AWB for scheduling, rotation, and other operation and management 
functions of the main and branch canals that affect delivery to the distributary and minor canals. 
 
27. The Project will enable IMUs to fulfill their role through training and provision of essential 
equipment, including (i) basic office equipment and computers, (ii) technical equipment for 
O&M, (iii) vehicles, and (iv) communications to ensure responsiveness. The Government of 
Punjab will provide office space for each IMU from existing PIPD or other Government of Punjab 
facilities. The IMUs will employ qualified technical staff dedicated to serve the farmer 
organizations achieving economies of scale, precluding the need for each farmer organization to 
expend excessive funds to support staff for its particular service area.14 IMU staff will be hired 
by the farmer organizations with PIDA and PMU assistance. Staff will initially be supported with 
project funds that will eventually decline and be replaced with the farmer organization’s abiana 
share. Each IMU will be assigned a DOFWM officer, who will be responsible for managing the 
field programs in each the member farmer organization and provide OFWM service within the 
IMU service area. One PIDA staff member will also serve in the IMU to provide ongoing training 
and coordination. 
 
28. Farmer Mobilization and Training. The mobilization of the khal panchayats and farmer 
organizations, and training of the farmer organizations and IMUs will be provided through three 

                                                 
12  The general principle is that farmer organizations will be formed according to hydrologic boundaries and the 

average size will be about 10,000 ha. However, in very large distributary canals, multiple farmer organizations may 
be formed along various reaches of the canal with a federated structure for management.  

13  The farmer organization will have a general body consisting of all the khal panchayats chairpersons and elect a 
management committee consisting of a president, vice president, secretary, treasurer, and five executive members 
with three from the tail reaches. Each farmer organization will develop a communication plan to provide information 
to the khal panchayats. Standing committees for ongoing functions of the farmer organization may be formed, and 
maintenance plans, financial management plans, and other plans will be developed. 

14  A PIDA study found that an area greater than 40,000 ha is required for a technical manager to be financially viable. 
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farmer organization support offices located at the project implementation units (PIUs). PIDA will 
maintain a project management office (PMO) in Sahiwal for overall coordination. The farmer 
organization support offices will manage the farmer organization and IMU training program that 
will include (i) institutional overview, and roles and responsibilities of stakeholders in the 
irrigation sector; (ii) administrative management; (iii) financial management; (iv) water charge 
assessment and billing procedures; (v) system maintenance; (vi) gender; and (vii) system 
operation and water management. Consultant support will strengthen PIDA’s training and 
program delivery with specialists who have international experience. Training of farmer 
organizations will be independently evaluated including performance-based benchmarking of 
farmer organizations and PIDA. 
 
29. Operation Modernization and Change Management. For the main canal, the Project 
will support an analysis of all LBDC management and operation procedures to develop a 
strategic plan to transform the AWB for the LBDC into a more efficient and responsive 
organization. The strategy will define an operation and management improvement process 
based on the principles of decentralization, transparency, accountability, and efficiency. The 
initial activities will involve analysis of (i) the LBDC AWB’s institutional mandate and activities; 
(ii) all operation procedures including financial management, procurement, O&M, monitoring 
and evaluation, water distribution, and other activities; (iii) current staffing assignments and 
future human resource needs in light of the (a) system R&U, (b) updated management 
procedures, (c) the goal to improve staff capacity and revitalize a culture of corporate 
professionalism, and (d) the use of improved information technology and MIS; and (iv) financial 
and asset management.15 An awareness program and staff participation will be promoted to 
solicit suggestions, gain acceptance, and provide strategy input.  
 
30. Implementation of the Modernization Strategic Plan. Based on the comprehensive 
assessment, a strategic plan will be developed that presents a blueprint for more effective AWB 
management and transition options. The strategic plan will focus on LBDC, yet provide a basis 
for replication in subsequent canals under the PIAIP. The Project will support implementation of 
the strategic plan including (i) revised operating procedures and manuals to exploit the new 
infrastructure and use of information technology and MIS in all aspects of operation, and be 
more efficient and responsive to fluctuations in water supply and irrigation service demands; (ii) 
a rationalized staffing plan with revised positions and job descriptions, recruitment standards, 
compensation, and redeployment plan; (iii) intensive capacity development that includes 
classroom, on-the-job, and regional and foreign training for senior staff; and (iv) purchase of 
computers and other information technology, MIS, communications, and other equipment to 
supplement existing assets of the LBDC AWB. A financial and asset management strategy will 
be developed to ensure all levels of the system have adequate operational resources and a 
rationalized sharing plan for abiana.16 The modernization plan will focus on integrating farmer 
organization and IMU responsibilities into overall system operation. 
                                                 
15  A detailed financial analysis will be undertaken to (i) identify fund flows throughout the system, (ii) assess O&M and 

management costs for existing operation as a basis to estimate rationalized costs for a modernized system at 
various management levels (farmer organization/minor distributary; AWB/main and branch canals; and barrages); 
(iii) provide a basis for the equitable share of abiana between farmer organizations; AWB; as well as entities 
operating the barrage, link canals, and Mangla Dam; (iv) make transparent all subsidies for delivery of service; and 
(v) provide a basis for enhanced cost recovery and financial viability of irrigation service delivery. 

16  Since abiana is the primary source of revenue available for farmer organizations, the organization’s abiana share 
should be adequate to cover the O&M costs of the minor and distributary canals. While the goal is full cost 
recovery for the AWB, subsidy may need to be continued for some time as is the case with PIPD’s current 
operation. This should be phased out as R&U and operating efficiency under the AWB will lead to lower O&M 
costs. Short-term change in the abiana rate is not supported through the LBDCIP, but a rationalized abiana rate will 
be needed in the longer term. 
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31. Management Transformation. New procedures include improved monitoring and 
evaluation, revised staff evaluation procedures consistent with modern management, and 
accountable service contracts between the AWB, farmer organizations, and the Government of 
Punjab. Once the new operational procedures, enhanced staff capacity, and revised 
organizational structure are in place, the strategic plan will ensure the capacity of AWB senior 
officers to manage LBDC operations without PIPD support. This final phase will include 
competitive recruitment of the AWB director and senior staff who will manage all lower level staff 
and be supported with funds from abiana and any needed subsidy would not be tied to PIPD. 
The AWB will have transparent accounting with the eventual goal of financial sustainability. 
Senior staff would report to and be supported by a board with mixed representation of PIDA, 
PIPD, other technical experts, and farmers representation.17 The management transfer will have 
close monitoring and supervision until such time that performance is judged to be fully 
satisfactory. 
 

2. Punjab Irrigated Agriculture Project Preparation Facility 

32. The PIAPPF will ensure that (i) forthcoming projects are expeditiously prepared to fully 
utilize program resources, (ii) future projects are well designed and meet ADB guidelines, and 
(iii) the PIAIP is well managed. The PIAPPF will support capacity development for the 
investment program planning and management unit (IPPMU), which will have overall 
responsibility for the PIAIP and PIPD staff within PIPD’s Strategic Planning Cell. The PIAPPF 
activities will include (i) support to the IPPMU in reconnaissance analyses and reports on 
candidate projects to ensure conformance with the program selection criteria; (ii) feasibility 
studies, institutional analyses, environmental assessments, resettlement plans, and preliminary 
design to establish economic, technical, and social viability of subsequent investments; (iii) 
analyses of design options for R&U of barrages, headworks, main canals, distributary and minor 
canals, and other infrastructure; (iv) agreements with concerned farmer organizations over the 
package of R&U improvements for their distributary and minor canals; (v) surveys and 
geotechnical, hydrological, and other investigations necessary for final design; (vi) detailed 
design, construction drawings, bills of quantities, technical specifications, and tender 
documentation for bid packages for subsequent projects; and (iv) detailed implementation 
arrangements, service delivery mechanisms, and monitoring and evaluation procedures for 
subsequent projects under the PIAIP. 
 
E. Special Features 
 
33. As demonstrated through the LBDCIP, the PIAIP takes a holistic and integrated 
approach to improvement of irrigated agriculture and management of water resources through 
(i) R&U of all system infrastructure, from the minor canals to the barrage, and stresses OFWM 
to ensure enhanced water supply is used productively; (ii) explicit consideration of groundwater 
and conjunctive use to address productivity and sustainability; (iii) strengthened operational 
systems and improved water management capacity, and (iv) strengthened policy frameworks for 

                                                 
17  A timetable with milestones that defines this transformative process for the LBDC AWB will be a precondition for 

approval of the second tranche of the PIAIP. While the AWB would be responsible for operation of the LBDC, the  
Government of Punjab would still have significant control over operations through the following measures: (i) the 
Government of Punjab would own the LBDC assets; (ii) the AWB would be fully accountable to the Government of 
Punjab through the signing of the service agreement; (iii) all decisions will need to be consistent with the service 
agreement; (iv) the Government of Punjab would retain the right to inspect and audit the AWB according to terms 
and conditions specified in the service agreement; and (v) the Government of Punjab would have the right to 
intervene if the AWB does not perform according to the terms of the service agreement. 
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improved water management and decentralized institutions through farmer organizations and 
AWBs mainstreaming reform into irrigated agriculture and water resources. 
 

II. COST ESTIMATES AND FINANCING PLAN 
 
A. Program Investment Plan 
 
34. The total cost of the PIAIP is $3.5 billion. The MFF will finance up to an equivalent of 
$900 million and total project costs will be shared with the Government of Punjab and 
cofinanciers. The MFF first tranche is estimated at $281.4 million, including taxes and duties of 
$15.5 million, and includes the LBDCIP and PIAPPF (Appendix 1 provides detailed costs). 
Table 2 provides costs by component for the LBDCIP and the cost of the PIAPPF. 
 

Table 2: LBDCIP and PIAIPF Cost Estimates 
($ million) 

Item Amount
A. Base Component Cost of the LBDCIP  
 1. R&U of the Balloki Barrage Complex 21.9
 2. R&U of the LBDC Distribution Network 146.9
 3. Groundwater Management 2.6
 4. OFWM and Agriculture 6.5
 5. Institutional Strengthening and Operation Modernization 10.9
 6. Project Management 9.5
  Subtotal (A) 198.3
B. Base Cost for the PIAPPF 9.4
  Subtotal (B) 9.4

C. Contingencies for the LBDCIP and PIAPPF 

 Physical Contingencies 3.4
 Price Contingencies 57.6
  Subtotal © 61.0
D. Financing Charges during Implementation (LBDCIP) 12.7
    Total Cost (A+B+C+D)  281.4

LBDC = Lower Bari Doab Canal, LBDCIP = Lower Bari Doab Canal Improvement Project, OFWM = On-Farm Water 
Management, PIAPPF = Punjab Irrigated Agricultural Project Preparation Facility, R&U = rehabilitation and upgrade.             
Source: Asian Development Bank estimates. 
 
B. Financing Plan 
 
35. The Government has requested loans for up to an equivalent of $900,000,000 to finance 
the PIAIP: up to $890,000,000 equivalent from ADB’s ordinary capital resources (OCR) and a 
loan of $10,000,000 equivalent in Special Drawing Rights from ADB’s Special Funds resources 
(Asian Development Fund [ADF]) to help finance the PIAIP. The financing will be provided 
under an MFF according to ADB policy. Under the MFF, separate multiple loans will be 
extended to finance projects subject to submission of related periodic financing requests (PFRs) 
by the Government. The Government and the Government of Punjab have entered into the 
financial framework agreement (FFA) with ADB, and will comply with FFA requirements. The 
FFA satisfies the requirements set forth in Pilot Financing Instruments and Modalities.18 The 
Government intends to finance the PIAIP with the submission of at least four PFRs for individual 
loans. The last loan is expected to be executed no later than 31 December 2015. Pursuant to 
the FFA, the Government submitted to ADB the first PFR for $227.8 million equivalent, which 
                                                 
18  ADB. 2005. Innovation and Efficiency Initiative: Pilot Financing Instruments and Modalities. Manila. (Appendix 4). 

ADB. 2006. Staff Instructions on the Use of the Multitranche Financing Facility. Manila. 
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comprises $217.8 million equivalent in OCR funds and $10 million equivalent in Special Drawing 
Rights from ADB’s Special Funds resources.19 The first PFR is submitted to the Board together 
with the FFA for information. The investment amount of the PIAIP was determined based on 
sector needs, funds devoted to the sector, identified projects, the absorptive capacity of PIPD 
and the Government of Punjab, and anticipated inflation over the program period. Table 3 
provides the financing for the LBDIC and Table 4 the indicative financing plan for the remaining 
projects. 
 

Table 3: Financing Plan for the First Periodic Financing Request  
($ million) 

Source Total  % 
ADB Ordinary Capital Resources 217.8  77.7 
ADB Special Funds Resources a 10.0  3.2 
Government of Punjab b 53.6  19.1 
 Total  281.4  100.0 

ADB = Asian Development Bank. 
a Note that ADB Special Fund Resources will be used for the PIAPPF. 
b This amount includes $15.5 million in taxes and duties. 
Source: ADB estimates. 

 
Table 4: Financing Plan for Subsequent Projects 

($ million) 
Sourcea Total  % 
ADB Ordinary Capital Resources 682.2  80 
Government of Punjab 171.4  20 
Other Cofinanciersa TBD  TBD 

 Total  853.6  100 
TBD = to be determined. 
a  Grant cofinancing will be sought for future projects. 
Source: Asian Development Bank estimates. 

 
36. All OCR loans will have an interest rate determined in accordance with ADB’s London 
interbank offered rate (LIBOR)-based lending facility, a commitment charge of 0.75% per 
annum, and other terms and conditions set forth in the draft loan and project agreements as 
applicable. The Government has provided ADB with (i) the reasons for its decision to borrow 
under ADB’s LIBOR-based lending facility on the basis of these terms and conditions, and (ii) an 
undertaking that these choices were its own independent decision and not made in reliance on 
any communication or advice from ADB. 
 
37. The ADF (Special Funds resources) loan will be used under the first PFR for capacity 
building, institutional strengthening, support of the IPPMU, and preparation of subsequent 
projects. The loan will have a 32-year term, including a grace period of 8 years, an interest rate 
of 1% per annum during the grace period and 1.5% per annum thereafter, and such other terms 
and conditions set forth in the loan and project agreements. 
 
38. For all the loans, the Borrower will be the Islamic Republic of Pakistan, which will make 
the proceeds available to the Government of Punjab on the same terms and conditions. The 
Government of Punjab will bear the foreign exchange risk for all loans. 

                                                 
19  ADB is currently pursuing grant cofinancing with the Government of the Netherlands to support the institutional 

development components. This cofinancing is not confirmed, however once the cofinancing is secured, it will be 
used to offset the Government of Punjab’s contribution to the Project. 
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C. Allocation of Loan Proceeds 
 
39. The proceeds of the loan shall be used to finance eligible Program expenditures. All 
goods and services to be financed out of the loan proceeds shall be procured in accordance 
with the Loan Agreement and shall be used exclusively in the carrying out of the Program. ADB 
may refuse to finance a contract where goods or services have not been procured under 
procedures in accordance with those agreed between the Government and ADB, or where the 
terms and conditions of the contract are not satisfactory to ADB. Loan allocation and withdrawal 
percentages to be applied when withdrawing from the loan proceeds are in Appendix 2. The 
closing date for withdrawals from the loan account will be on 30 September 2013. 
 

III. IMPLEMENTATION ARRANGEMENTS 
 

1. Program and Project Management 

40. PIPD will be the Executing Agency for the PIAIP, LBDCIP, and subsequent projects 
financed under the PIAIP. PIPD will have overall responsibility for (i) implementation, (ii) 
reporting on both physical and financial progress, and (iii) assuming direct responsibility for all 
irrigation system R&U works. For the LBDCIP, the implementing agencies will be (i) PIDA for 
khal panchayat, farmer organization, and IMU mobilization and training; and (ii) DOFWM for the 
OFWM and agriculture component. 
 
41. The PIAIP and PIAPPF. PIPD will establish the IPPMU within PIPD’s Strategic Planning 
Cell to oversee program implementation. With the support of consultants and in full coordination 
with PIPD, the IPPMU will be responsible for the prioritization, feasibility preparation, and 
detailed design of the subsequent investment packages under the PIAIP. The IPPMU will 
manage the PIAPPF, monitor and evaluate the progress of the overall investment program, and 
consolidate reporting on the individual projects by the respective PMUs. The IPPMU will be 
headed by a program director supported by a deputy director planning, economist, and 
agronomist. It will be able to utilize the resources of the Strategic Planning Cell as required and 
agreed with PIPD. 
 
42. The LBDCIP. A PMU will be established within PIPD to oversee the project and will 
comprise a headquarters office situated in Lahore; three divisional PIUs at Okara, Sahiwal, and 

Khaniwal; and a barrage-based PIU located at Balloki Barrage that will have the PMO for 
barrages under PIPD responsible for implementation of Balloki Barrage activities. The PMU will 
be headed by a qualified project director, who will be supported by three PIPD departmental 
directors: (i) director, engineering; (ii) director, finance and procurement;20 and (iii) director, 
monitoring and evaluation21 at PMU headquarters and three deputy project directors at the 
associated PIPD divisions, each heading a PIU.22 The PMO-barrages will have a deputy project 
director heading the Balloki works. The project director and directors will be selected and 
appointed in accordance with the Government of Punjab’s procedures and be acceptable to 
                                                 
20  The director, finance and procurement will (i) coordinate the overall financial management aspects of the Project; 

(ii) provide training for all relevant PMU, PIU, and PIDA staff regarding the maintenance of accounts and proper 
management of the project imprest accounts; (iii) consolidate accounts from the PMU, PIU, and PIDA for 
submission to both PIPD and ADB; (iv) ensure that necessary audit work is completed on a timely basis; and (v) 
oversee project procurement. 

21  The director, monitoring and evaluation, will be responsible for four units: (i) monitoring and evaluation, (ii) 
groundwater, (iii) resettlement, and (iv) environment.  

22  The project director and program director, IPPMU will be graded 20 officers. The directors will be grade 19 officers 
and assistant project director, and deputy program directors will be at least grade 18. The project director, 
directors, and assistant project directors will be supported by the services of PMU consultants. 
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ADB. Each will serve on a full-time basis and be assisted by adequate professional and support 
staff.23 The LBDC Circle of PIPD will be attached to the PMU throughout the duration of the 
LBDCIP and the Balloki Barrage Division will be attached to the PMO-barrages during work on 
Balloki Barrage and related infrastructure.24 The project management organization chart is in 
Appendix 3.  
 
43. The PMU will be responsible for project management and overall project coordination, 
overseeing day-to-day implementation of the LBDCIP. PMU responsibilities include (i) recruit all 
consultants; (ii) supervise the work of the design and construction supervision consultants for all 
works, and process progress and other payments on all contracts upon receiving certification 
from the engineer; (iii) coordinate and monitor the civil works on various system components; 
(iv) ensure that project works are implemented in accordance with the provisions of both the 
approved environmental impact assessment (EIA) and resettlement plans; (v) maintain liaison 
with PIPD, PIDA, and farmer organizations ensuring that progress related to institutional reform 
keeps pace with the civil works; (vi) coordinate and supervise the groundwater management 
initiatives under the Project; and (vii) undertake financial accounting and management ensuring 
that funds are allocated and made available to all operating units and implementing agencies to 
ensure expeditious project implementation.25 
 
44. DOFWM will establish a PMO for LBDC OFWM and agriculture support activities, which 
will be headed by a director who will maintain close regular liaison with the PMU regarding all 
project-related activities, establish formal project ties with the three relevant district agriculture 
offices, and provide the services of 12 deputy water management officers to the LBDC IMUs. 
Each of these officers will be responsible for the establishment and operation of about six 
farmer organization field programs. PIDA will establish an LBDC program management office at 
Sahiwal, headed by a program director with supporting staff to (i) oversee initial farmer 
organization mobilization and establishment activities, (ii) coordinate longer term training and 
support activities provided through the IMUs, and (iii) and carry out monitoring and evaluation. 
PIDA will maintain a liaison officer in the program management office to provide coordination 
and support for PIDA and PMU activities, particularly farmer organization participation in civil 
works. Mobilization and establishment of farmer organizations during the initial 3 years of the 
Project will be through temporary farmer organization support offices to be established by PIDA 
in parallel with the three canal division PIUs. 
 
45. The Project Steering Committee (PSC) established for the implementation of the project 
preparatory technical assistance26 will be retained for both the overview of the PIAIP and the 
LBDCIP implementation. The PSC is chaired by the chairman of the Punjab Planning and 
Development Board. Members include the secretaries of the finance irrigation, agriculture, and 
environment departments; member engineering Punjab Planning and Development Board; and 
managing director of PIDA. The PMU and IPPMU will serve as the secretariat for the PSC. The 
PSC will meet whenever issues requiring resolution are submitted for its consideration, but at 
least every 6 months to provide policy guidance and review both project and investment 
program performance. 
 

                                                 
23  By the middle of year 3 of LBDCIP implementation and as multiple projects financed under MFF come on line, the 

organization of and terms of reference for the IPPMU and PMU will be reevaluated with a view to centralize 
functions common to the multiple PMUs. 

24 Circle is the PIPD management unit responsible for all of LBDC and other large canal systems in Punjab. 
25 As additional projects are added under the PIAIP, additional dedicated PMUs will be established. 
26  ADB. 2005. Technical Assistance to the Islamic Republic of Pakistan for the Punjab Irrigated Agriculture 

Development Sector Project. Manila (TA 4642-PAK). 
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2. Project Implementation Processes by Component 

46. R&U of Balloki Barrage and the main, branch, distributary, and minor canals including 
appurtenant works will be the responsibility of the PMU and PMO-barrages assisted by 
consulting services provided under a single contract covering detailed design and construction 
supervision services for both the Balloki Barrage and its associated works and the LBDC and its 
distribution system. For both the barrage and the canal civil works contracts, the role of the 
engineer27 will be assigned to the design and supervision consultants who in turn will provide 
design services, contract document preparation, and help with prequalification exercises and 
evaluation of bids received from prequalified contractors as well as provide subsequent detailed 
construction supervision. Payment to civil works contractors will be made by the PMU on 
certification by the engineer, and R&U of the distributary and minor canals will be implemented 
using similar procedures and approval authorities but providing for full consultation with relevant 
farmer organizations. 
 
47. Groundwater database generation, groundwater level and quality monitoring, modeling 
of the aquifer system, and liaison with province-wide groundwater management organizations 
will be handled by a groundwater cell within the PMU headed by a deputy director, groundwater 
under the director, monitoring and evaluation, which will be supported by consultants. OFWM 
and associated agricultural support demonstration activities envisaged under the proposed field 
programs will be carried out by DOFWM through an LBDC OFWM project office in liaison with 
the PMU. This office will support the full-time services of 12 deputy OFWM officers, one 
assigned to each IMU. 
 
48. Social mobilization and capacity building for the khal panchayats and farmer 
organizations will be managed by the transition wing of PIDA. PIDA staff responsible for these 
activities will be posted to the three farmer organization support offices to be temporarily 
established (for the initial 3 years of the Project) at Okara, Sihawal, and Khaniwal. The farmer 
organization support offices will maintain full liaison with the relevant PIU to ensure optimal 
meshing of institutional and system improvement activities. Following initial mobilization and 
training, continuing training and support targeted at strengthening farmer organizations will be 
provided by the 12 IMUs with support of PIDA. PIDA will provide one coordinator and DOFWM 
will have one officer assigned to each IMU to assist the farmer organizations and manage the 
field programs. The remaining staff, including the IMU manager, will be hired by the farmer 
organizations with PIDA and PMU support. The Project will support IMU staff for about 4 years 
after which time declining project funds will be provided for 2 additional years while farmer 
organizations transition to support IMU staff from abiana collections. The IMU will be governed 
by a committee of members from farmer organization management committees from the farmer 
organizations served by the IMU. 
 

IV. IMPLEMENTATION SCHEDULE 
 
49. ADB’s financial support for the PIAIP will be extended over 10 years commencing in 
2007 and ending in 2017. The last date on which disbursement under any loan under the MFF 
may be made is 30 September 2017. It is expected that the last loan will be executed no later 
than 31 December 2015. The LBDCIP will be implemented over 6 years commencing in early 
2007. Formation and training of farmer organizations will start in year 1 and be completed by 
year 3. Survey and detailed design work necessary prior to award of civil works contracts will 

                                                 
27  The engineer has final approval authority for technical matters, development of bidding materials, and sign off on 

contracting supervision as defined in standard FIDIC general conditions of contract. 
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commence in year 1 with construction commencing in mid-2008 and completed by the end of 
2012. The project implementation schedule is presented in Appendix 4. 
 

V. RECRUITMENT OF CONSULTANTS 
 
50. Given the increasing demands on PIPD capacity, consulting support for both overseeing 
the PIAIP and implementing the LBDCIP is required. The IPPMU will be supported by a 
package of consulting services for the PIAPPF to prepare and carry out final design for the 
ensuing projects to be financed under the MFF. This package will provide for 159 person-
months of international consultants and 1,250 person-months of national specialists to prioritize 
investment options, prepare projects to the feasibility level, and carry out detailed design and 
tender document preparation.28 For the LBDCIP, contracts for five packages of consultant 
services will be awarded comprising about 333 person-months of international specialists and 
1,423 person-months of national experts to support all facets of project implementation. Details 
with regard to all packages, staffing, and terms of reference are presented in Appendix 5. All 
consultants to be financed under the PIAIP including those for the LBDCIP will be recruited in 
accordance with ADB’s Guidelines on the Use of Consultants (April 2006, as amended from 
time to time). The selection and engagement of required services will be through firms selected 
under quality- and cost-based selection procedures and individuals as required. The PMU will 
recruit nongovernment organizations for resettlement activities that will be contracted on a 
competitive basis acceptable to ADB. 
 
51. The Government of Punjab has asked ADB to provide advance contracting with respect 
to recruitment of all consulting packages for the LBDCIP. ADB has advised the Government of 
Punjab that procedures for advanced contracting are normally used for recruitment of 
consultants without delay, however, the contract is not signed prior to signing of the loan; and 
advanced contracting does not commit ADB to finance the Project or recruitment costs. The 
Government of Punjab has asked ADB to consider approval of retroactive financing for the 
aforementioned activities. The Government of Punjab was informed that expenditures are 
eligible for retroactive financing up to 12 months prior to signing of the financing agreement not 
to exceed 20% of the loan amount. Retroactive financing may be used in subsequent tranches 
from the MFF for eligible expenditures, except civil works, with management approval. 
Retroactive financing in subsequent tranches of the MFF for eligible expenditures, excepting 
civil works, may be considered and allowed by management if the request is indicated in a PFR. 
 
52. Quality- and Cost-Based Selection. Except as ADB may otherwise agree, the Program 
Executing Agency shall apply quality- and cost-based selection for recruiting consulting 
services. 
 

53. Individual Consultants. The Program Executing Agency shall recruit individual 
consultants for project preparation and implementation in accordance with ADB’s procedures for 
recruitment of individual consultants. 
 

VI. PROCUREMENT 
 

54. All procurement under the PIAIP and LBDCIP will be undertaken following ADB’s 
Procurement Guidelines (April 2006) as amended from time to time. With respect to the LBDCIP 
civil works packages for R&U of Balloki Barrage, LBDC main canal, and bulk of the irrigation 
                                                 
28  The consultants to support the IPPMU will be recruited by the PMU on behalf of the IPPMU in view of the 

procurement and contracting expertise available within the PMU. 
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distribution system will be awarded under international competitive bidding among suitably 
prequalified contractors.29 Civil works contracts costing less than $5.0 million including those for 
R&U of the Jhandraka and 15-L distributary canals, which will be awarded in two distributary-
defined civil works contracts of only medium scale (to facilitate their early construction), will not 
be suitable for or of interest to international contractors. Moreover, adequate national 
contracting capacity exists to successfully undertake these works at a reasonable cost; thus 
they will be undertaken under national competitive bidding procedures among suitably 
prequalified local contractors.30 Before the commencement of any procurement activity under 
national competitive bidding, ADB and the Government will review the Government’s public 
procurement law to ensure consistency with ADB’s Procurement Guidelines. Any necessary 
modifications or clarifications will be reflected in the procurement plan. Supply contracts 
estimated to cost the equivalent of $500,000 equivalent and more will awarded on the basis of 
international competitive bidding; those costing $100,000 up to $500,000 equivalent will be 
awarded on the basis of limited international bidding; and minor items costing $100,000 
equivalent or less will be procured under shopping. The procurement plan is in Appendix 6. In 
addition, procurement plans will be prepared for each project to be financed under the MFF 
indicating the particular contracts for goods, works, and consulting services required; proposed 
methods of procurement; thresholds; and related ADB procedures. 
 
55. Except as ADB may otherwise agree. Goods and Works shall only be procured on the 
basis of the methods of procurement set forth below: 

International Competitive Bidding 
National Competitive Bidding 
Limited International Bidding 

Shopping 
Community (FOs) Participation in the form of sub-contracting under the civil works contracts for 

the distributary and minor canals 
 
56. The method of procurement is subject to, among other things, the detailed arrangements 
and threshold values set forth in the Procurement Plan. The Program Executing Agency may 
only modify the methods of procurement or threshold values with the prior agreement of ADB, 
and modifications must be set out in updates to the Procurement Plan. 
 
57. Domestic Preference. The Program Executing Agency may grant a margin of 
preference in the evaluation of bids under international competitive bidding in accordance with 
paragraphs 2.55(a) and 2.56 of the Procurement Guidelines for domestically manufactured 
Goods and paragraphs 2.55(b) and 2.56 of the Procurement Guidelines for domestic Works. 

 
58. National Competitive Bidding. No procurement activity may be undertaken under 
national competitive  bidding procedures until ADB and the Program Executing Agency shall 
have agreed in writing on any necessary modifications or clarifications to the Public Works 
Department Code (Punjab) and the Punjab Purchase Manual (1985), as amended, to ensure 
consistency with the Procurement Guidelines. Such modifications or clarifications shall be 

                                                 
29  While the packaging reflected in the procurement plan will be generally adhered to, the PMU and their consultants 

will design the prequalification exercises and tendering procedures such that qualified bidders can bid on multiple 
packages to ensure an acceptable level of competition while maintaining the interest of the larger international 
contractors, the result being both quality and cost-effective civil works. 

30  All civil works contracts awarded under international competitive bidding and national competitive bidding will be 
subject to ADB’s prior approval procedures. 



17 

 

reflected in the Procurement Plan and are hereby incorporated by reference in this Loan 
Agreement. 

 
59. Conditions for Award of Contract. The Program Executing Agency shall not award 
any Works contract for any of the subprojects referred to in paragraph 22 of the Schedule of the 
Project Agreement until ADB has approved the updated Resettlement Plan. 

 
Industrial or Intellectual Property Rights  
 
 (a) The Program Executing Agency shall ensure that all Goods and Works procured 
(including without limitation all computer hardware, software and systems, whether separately 
procured or incorporated within other goods and services procured) do not violate or infringe 
any industrial property or intellectual property right or claim of any third party. 

 
(b)  The Program Executing Agency shall ensure that all contracts for the procurement of 
Goods and Works contain appropriate representations, warranties and, if appropriate, 
indemnities from the contractor or supplier with respect to the matters referred to in 
subparagraph (a) of this paragraph; and that all ADB-financed contracts with consultants 
contain appropriate representations, warranties and, if appropriate, indemnities from the 
consultants to ensure that the consulting services provided do not violate or infringe any 
industrial property or intellectual proper rights or claim of any third party. 

 
(c) The Program Executing Agency shall ensure that all ADB-financed contracts with 
consultants contain appropriate representations, warranties and, if appropriate indemnities from 
the consultants to ensure that the consulting services provided do not violate or infringe any 
industrial property or intellectual property right or claim of any third party. 

 
ADB’s Review of Procurement Decisions 

 
60. All contracts procured under international competitive bidding procedures and contracts 
for consulting services shall be subject to prior review by ADB, unless otherwise agreed 
between the Program Executing Agency and ADB and set forth in the Procurement Plan. 

 
VII. DISBURSEMENT PROCEDURES 

 
61. To expedite implementation of projects, including the LBDCIP, through the timely 
release of funds, imprest accounts will be established. Under the LBDCIP an imprest account 
will be established in Lahore for the use of the PMU. All imprest accounts will be established 
with the National Bank of Pakistan; and be managed, replenished, and liquidated in accordance 
with ADB’s Loan Disbursement Handbook and detailed arrangements agreed to by the 
Government of Punjab and ADB. The initial amount to be deposited in an imprest account and 
ceiling will not exceed 6 months of estimated expenditure or 10% of the total loan amount, 
whichever is less. The currency will be US dollars. Statement of expenditures procedures will be 
used to reimburse eligible expenditures, or to liquidate and replenish the imprest accounts for 
any individual payment under $100,000. Loan disbursements for goods and services under 
major civil works and consultant’s contracts will be made using direct payment methods as 
outlined in the Loan Disbursement Handbook. Subsequent PFRs will be mutually exclusive, i.e., 
each PFR will be under a separate loan agreement. The loan agreement will describe the 
detailed disbursement arrangements for a specified PFR, which will be discussed between ADB 
and the Government. Loan disbursements will be in accordance with ADB’s Loan Disbursement 
Handbook, as amended from time to time. 
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Retroactive Financing 
 
62. Withdrawals from the Loan Account may be made for reimbursement of reasonable 
expenditures incurred under the Project before the Effective Date, but not earlier than 12 
months before the date of the Loan Agreement in connection with the recruitment of the project 
consultants, subject to a maximum amount equivalent to 20 percent of the Loan amount. 
 

VIII. PROJECT MONITORING AND EVALUATION 
 
63. A project performance management system for the LBDCIP will be established in the 
PMU with links to each PIU divisional office, the PIDA management office, and DOFWM within 6 
months of loan effectiveness. The system will be tailored to project-specific requirements and 
prepared in consultation with PIPD, PIDA, and DOFWM as well as concerned (and initially 
mobilized) khal panchayats and farmer organizations. Participatory monitoring and evaluation 
systems will be introduced. A database of key benchmark indicators will be established by the 
PMU and become a part of the project monitoring system by 6 months and be routinely updated 
and monitored at least twice a year and in greater detail immediately prior to midterm review 
and project completion. 
 

IX. REPORTING REQUIREMENTS 
 
A. Quarterly Progress Reports 
 
64. Punjab through PIPD shall furnish to ADB quarterly progress reports on program 
implementation. The report shall indicate among other things, progress made and problems 
encountered during the quarter under review, steps taken or proposed to be taken to remedy 
these problems and proposed program of activities and expected progress during the following 
quarter. The key information from the Program’s progress report will be fed into the Program 
Performance Report[PPR] (Appendix 7). The PPR is the main tool for monitoring program 
implementation performance within ADB. The suggested format in Appendix 8 may be used in 
preparing quarterly progress reports.  
 
B. Project Completion Report 
 
65. Promptly after physical completion of the Project, but in any event not later than three (3) 
months thereafter Punjab shall prepare and furnish to ADB a report on the execution and initial 
operation of the Project, including its cost, the performance by Punjab of its obligations under 
the Program Agreement and the accomplishment of the purposes of the Loans. A copy of ADB’s 
PCR template for EA’s guidance is in Appendix 9, the EA’s PCR should cover all the topics and 
issues included in the template. 
 
C. Contract Awards and Disbursement Projections 
 
66. IPPMU will prepare contract awards and disbursement projections for four quarters 
starting in January of every year. In order that ADB may receive the key information as quickly 
as possible, the information requested should be sent by fax to ADB in accordance with the 
format in Appendix 10. The completed worksheet should be simultaneously sent by courier to 
reach ADB not later than 31 December of each year. 
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X. AUDITING REQUIREMENTS 

 
67. DOFWM, IPPMU, PIDA, PMO-barrages, and PMU, will prepare and maintain separate 
accounts for project-related expenditures adequate to identify goods and services financed from 
the loan proceeds, financing resources received, expenditures incurred for the Project, and use 
of local funds. The PMU, through the director, finance, and staff supported by the 
project/financial management consultant, will consolidate and review accounts; and after 
auditing submit them to PIPD, Department of Agriculture, Department of Finance, and ADB.31 
Project accounts will be audited annually by the auditor general of Pakistan and the audited 
accounts and audit report submitted to ADB no later than 6 months following the close of the 
fiscal year to which they relate. The audit report will include a statement verifying that funds 
disbursed by ADB against statements of expenditure have been used for the purpose for which 
they were provided. The imprest accounts and statement of expenditures will be audited as a 
part of the regular audit of project accounts and should have separate opinions. The Project’s 
auditing requirements are set out in the audit letter (Appendix 11). 
 

XI. LOAN COVENANTS 
 
68. The major loan covenants for the execution of the Project and other matters are detailed 
in Appendix 12. The status of compliance including actions taken to comply with the covenants 
should be indicated in the appropriate column. These should also be updated and appended to 
the Quarterly Progress Report 
 

XII. KEY PERSONS INVOLVED IN THE PROJECT 
 

Name & Designation Institution/Ministry Address Fax/Phone no. 
Katsuji Matsunami 
Director 
Agriculture, Environment and 
Natural Resources Division 
(CWAE) 
Central and West Asia 
Department 
 

Asian Development Bank 6 ADB Avenue 
Mandaluyong City 
P.O. Box 789 
0880 Manila, Phils. 

(632) 632-6356 
 
Fax (632) 636-2301 

Thomas Panella 
Sr. Water Resources 
Management Specialist, 
Agriculture, Environment and 
Natural Resources Division 
(CWAE) 
Central and West Asia 
Department 
 

Asian Development Bank 6 ADB Avenue 
Mandaluyong City 
P.O. Box 789 
0880 Manila, Phils. 

(632) 632-6277 
 
Fax (632) 636-2301 

Ghulam Hussain Qadri Executing Agency Irrigation Offices, 
Mustafabad (Dharampura) 
Lahore, Pakistan 

92-42-9250328-29 
Fax 92-42-9250329 
Mobile:0300-
6747441 

 

                                                 
31  The findings and recommendations of the financial management assessment during the project preparatory 

technical assistance will be incorporated in the project administration memorandum. 
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XIII. ANTICORRUPTION 

 
69. The institutional arrangements and reporting mechanism referred to in this document are 
put in place to enable monitoring and accounting of the use of ADB resources and in 
accordance with the ADB’s Anticorruption Policy. (Appendix 13) Anyone coming across 
evidence of corruption associated with the project must contact ADB’s Office of the General 
Auditor, which will investigate such allegations. 
 



 

 

 
 
 
 
 
 
 
 
 
 

 
 

Appendix 1: 
Detailed Cost Table 
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DETAILED COST ESTIMATES 
($ ‘000) 

  ADB Loan 
 Item OCR ADF Gov’t. of 

Punjab Total  
Foreign 

Exchange 
Local 

(Excluding 
Taxes) 

Duties & 
Taxes 

I. Investment Costs        
 A. Civil Works        
  1. R&U of the Balloki Barrage Complex 19,435.9 0 2,159.5 21,595.4 1,495.0 19,020.6 1,079.8 
  2. LBDC Main Canal 157,200.1 0 18,123.7 175,103.9 7,478.7 158,898.7 8,726.5 
   Subtotal (A) 176,636.0 0 20,283.3 196,919.3 8,973.7 177,919.3 9,806.2 
 B. Mechanical and Civil Works        
  1. Services 18.3 0 7.8 26.1 0 24.8 1.3 
  2. Equipment 386.2 27.6 584.4 998.2 397.0 453.4 147.8 
  3. Vehicles 1,243.8 150.4 1,655.2 3,049.3 1,459.6 1,137.2 452.6 
  4. Vehicles O&M (nonrecurrent) 0 314.6 134.8 449.4 277.4 105.2 66.8 
   Subtotal (B) 1,648.3 492.5 2,382.3 4,523.1 2,134.0 1,720.7 668.5 
 C. Environment and Social Mitigation        
  1. Land Acquisition, Resettlement/ 

Compensation, and Environmental Mgmt 
108.1 0 8,254.9 8,363.0 0 8,332.1 30.9 

  2. Surveys 533.4 0 228.6 762.0 69.6 585.6 106.7 
   Subtotal (C) 641.5 0 8,483.5 9,125.0 69.6 8,917.7 137.6 
 D. Consultants        
  1. International Consultants 6,783.1 0 1,644.1 8,427.2 8,348.1 33.8 45.3 
  2. National Consultants 11,936.5 0 2,589.9 14,526.4 305.0 12,226.3 1,995.1 
  3. Project Preparation Facility 0 9,271.0 0 9,271.0 8,477.7 793.3 0 
   Subtotal (D) 18,719.6 9,271.0 4,234.0 32,224.6 17,130.8 13,053.4 2,040.4 
 E. Project Management        
  1. Project Management 25.2 0 0.0 25.2 0 23.9 1.3 
 F. Capacity Development        
  1. Institutional Capacity Development 174.3 0 3,354.5 3,528.7 320.5 2,780.0 428.2 
  2. Groundwater Management Training 62.8 0 26.9 89.7 0 84.4 5.3 
  3. Agriculture Support and Training 532.1 0 0.0 532.1 0 526.8 5.3 
  4. Demonstrations 4,188.2 0 0 4,188.2 0 4,188.2 0 
   Subtotal (F) 4,957.4 0 3,381.4 8,338.8 320.5 7,579.5 438.8 
    Total Investment Costs 204,628.0 9,763.6 38,544.4 250,936.0 28,628.6 209,214.6 13,092.8 
II. Recurrent Costs        
 A. Incremental Salaries and Allowances 0 0 11,145.9 11,145.9 0 9,672.3 1,473.6 
 B. Operations and Maintenance (O&M)        
  1. O&M Infrastructure 0 0 1,304.3 1,304.3 55.1 1,053.5 195.6 
  2. O&M Vehicles 236.3 0 1,144.1 1,380.3 605.5 570.9 204.0 
  3. Office O&M (Supplies and Consumables) 2,547.6 0 1,224.5 3,772.1 285.3 2,921.6 565.1 
   Subtotal (B) 2,783.9 0 3,672.9 6,456.7 945.9 4,546.0 964.8 
   Subtotal Recurrent Costs 2,783.9 0 14,818.8 17,602.6 945.9 14,218.3 2,438.4 
    Total Project Costs 205,411.9 9,763.6 53,363.2 268,538.6 29,574.6 223,432.9 15,531.2 
  Interest during Implementation 8,948.2 236.4 0 9,184.6 0 0 0 
  Commitment Charges 3,456.5 0 0 3,456.5 0 0 0 
    Total Disbursement 217,816.6 10,000.0 53,583.2 281,399.7 29,574.6 223,432.9 15,531.2 
Cost estimates include price and physical contingencies. 
LBDC = Lower Bari Doab Canal, O&M = operations and maintenance, R&U = rehabilitation and upgrade. 
Source: Asian Development Bank estimates. 



 

 

 
 
 

 
 
 
 
 
 
 

 
 

Appendix 2: 
Allocation and Withdrawal of Loan Proceeds 
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ALLOCATION AND WITHDRAWAL OF LOAN PROCEEDS 
(Punjab Irrigated Agriculture Investment Program – Project 1) 

 
CATEGORY ADB FINANCING 

 
 
 
Number 

 
 
 

Item 

Amount 
Allocated 

SDR 
Category 

 
Percentage and Basis 
for Withdrawal from the 
Loan Account 

 
1 

 
Equipment and Related Services 332,000

69 percent of total 
expenditure 

 
2 

 
Consulting Services 6,252,000

99 percent of total 
expenditure 

3 Interest Charge 159,000 100 percent of amount 
due 

 Total 6,743,000  
   

 
 

ALLOCATION AND WITHDRAWAL OF LOAN PROCEEDS 
(Punjab Irrigated Agriculture Investment Program – Project 1) 

 
CATEGORY ADB FINANCING 

 
 
 
Number 

 
 
 

Item 

Amount 
Allocated 

Yen 
Category 

 
Percentage and Basis 
for Withdrawal from the 
Loan Account 

 
1 

 
Works 20,724,545,000

90 percent of total 
expenditure 

 
2 

 
Equipment and Related Services 194,021,000

41 percent of total 
expenditure 

 
 

3 

Land Acquisition, Resettlement, 
Environmental Mitigation and 
Surveys 75,511,000

 
7 percent of total 
expenditure 

 
4 

 
Consulting Services 2,203,129,000

82 percent of total 
expenditure 

 
5 

 
Project Management 2,966,000

100 percent of total 
expenditure 

 
6 

 
Capacity Development 583,535,000

59 percent of total 
expenditure 

 
7 

 
Interest and Commitment Charges 1,460,156,000

100 percent of total 
expenditure 

8 Recurrent 327,693,000 16 percent of total 
expenditure 

9 Unallocated 66,271,000  
 Total 25,637,827,000  
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Program and Project Management Organization 
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Appendix 4: 
Implementation Schedule 



 

 

 
IMPLEMENTATION SCHEDULE

Design & Supervision Activities
1.  Bolloki Barrage R&U
a. Recruit D&S Consultants
b. Detailed Design
c. Resettlement Activities
d. Construction
2.  LBDC & Dist System R&U
a. Recruit D&S Consultants
b. Detailed Design LBDC
c. Construction LBDC
d. Detailed Design Dist Sys
e. Resettlement Activities
f. Construction Dist Sys
3.  Groundwater Mgmt
a. Recruit Consultants
b. Design of Drilling Program
c. Drilling and Testing
d. W ell Monitoring
e. Groundwater Modeling
f.  Driller Training
g. Groundwater Mgmt
4.  OFWM and Agr Support
a. Recruit Consultants
b. Mobilize DOFW M
c. Select FP W trcourses
d. Establish Field Programs
e. Operate Field Programs
5.  Institutional Building
a. Recruit Consultants
b. Mobilize and Form FOs
c. Train and Support FOs
d. Assist FOs, Establish IMUs 
e. Train and Support IMUs
f. LBDC Operational Plan
g. Area W ater Board Support
6.  Project Management
a. Consultant Recruitment
b. Procure Vehicles & Eqpt
c. Establish PPMS
d. Undertake PME

20122007 2008 2009 2010 2011
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DETAILED TERMS OF REFERENCE FOR CONSULTING SERVICES 
 

I.       INTRODUCTION 
 
 This Appendix includes the terms of reference (TOR) for all consulting services required 
to support the Punjab Irrigation and Power Department (PIPD) and the Project Management 
Unit (PMU), the Punjab Irrigation and Drainage Authority (PIDA) and the Directorate of 
On=Farm Water Management (DOFWM) in implementing all aspects of the Lower Bari Doab 
Canal Improvement Project (LBDCIP) civil works, carrying out institutional reform and 
establishing and strengthening Farmers Organizations (FOs), strengthening OFWM and 
agriculture support efforts targeted to Project beneficiaries as well as providing full support for 
required forward planning and detailed design of subsequent irrigation improvement works to be 
financed under the Punjab Irrigated Agriculture Investment Program (PIAIP). These services will 
be grouped into six packages, five of the packages specifically supporting LBDCIP and one 
providing for planning and design of works for forward financing under PIAIP.  The services 
under each package will be recruited by PMU on behalf on the end-user and in accordance with 
ADB’s Guidelines on the Use of Consultants. A capsule terms of reference for the work under 
each of the packages, indicative levels of input by specialty for each package and detailed 
TORs for the key individual specialists in each package follows. 
 
II.      LBDCIP CIVIL WORKS CONSULTANTS 
 
PACKAGE 1-A: Detailed Design and Construction Supervision for the Rehabilitation and 
Upgrading of Balloki Barrage and the LBDC and BS Head Regulators 
 

The consultants selected for this work which constitutes a part of Package 1 will be 
responsible for updating surface water hydrology input, carrying out required surveys and 
investigations, finalizing detailed design of all required rehabilitation works, procurement and 
contract management of the civil works for the rehabilitation and upgrading of the Balloki 
Barrage and the associated head regulators for the Lower Bari Doab Canal (LBDC) and the BS 
Link Canal. Major problems identified and dictating the need for rehabilitation and upgrading 
include: (i) significant sediment management problems; (ii) absence of adequate energy 
dissipation downstream; (iii) inadequate head regulator capacity; (iv) flood management 
difficulties; and (v) lack of operating equipment and monitoring facilities.  PIPD will assign the 
“Role of the Engineer” to the consultant in regard to this work. 
 

The general scope of services required from the Consultant will include but not be 
limited to (i) in consultation with PMU, review and update the recommendations of the PPTA 
consultants as deemed appropriate; (ii) review and update the surface water hydrology for the 
site to include recent discharge data for the Ravi River as well as revised projected flows and 
return periods based on the anticipated effects of recent storage provision upstream and 
continual raising and extension of the flood protection levees along the river upstream of the 
barrage site; (iii) review the results of the hydraulic model tests carried out in 2005 as a basis on 
which to specify and supervise additional model studies necessary to finalize the rehabilitation 
design; (iv) plan and execute additional surveys, geotechnical investigations and other such 
activities necessary to provide a basis for final design; (v) update the assessment of condition 
relating to all structure and appurtenant equipment and confirm the extent of the rehabilitation 
program; (vi) develop a mathematical model of the barrage reach of the Ravi river using suitable 
hydrodynamic modeling software to predict likely water levels along the river and flows through 
the barrage, over the spillway and through any emergency breach if applicable, during flood 
events of varying magnitude; (vii) following calibration, use the model to refine design proposals 
and define operating rules by simulation of the effects of varying spillway crest levels and 
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lengths and firmly establish trigger levels for breaching of the right marginal bund using flood 
hydrographs of different magnitudes and characteristic distributions; (viii) analyze design 
options for all facets of the rehabilitation of the barrage and appurtenant structures with a view 
to cost effective rehabilitation, including but not limited to structural design of the divide walls 
and hydraulic optimization of the spillway parameters and structural design of the wier, taking 
account of frequency of use; (ix) confirm the most cost-effective configuration of and designs for 
the bridges; (x) prepare the detailed design, construction drawings, bills of quantities, technical 
specifications and tender documents for all aspects of the rehabilitation works; (xi) undertake full 
administration of the tender packages including pre-qualification of contractors, invitations to 
bid, pre-bid consultations, bid evaluation  and recommendations for award; (xii) supervise 
construction of the civil works assuming the role of the Engineer and undertake tasks as defined 
under FIDIC agreements; (xiii) prepare required working and as-built drawings; (xiv) Prepare 
rules for optimal sediment sluicing in the presence of the divide walls, update the rules for both 
flood management and normal barrage operations incorporating all into a revised operation 
manual for Balloki Barrage; and (xv) maintain detailed financial accounts and other project 
records, and prepare other documentation as may be required by the Client or ADB. 
 

            The person months of input required to deliver the services described above are 
summarized below. 
 

CONSULTING SERVICES – Package 1-A 
Design and Construction Supervision – Rehabilitation and Upgrading of Balloki Barrage  

Specialist        Person Months 
 

(International) 
Team Leader/Design       11.0 
Principal Hydraulic Design Engineer        4.0 
Principal Hydrologist         3.0 
Mathematical Modeling Specialist        2.0 
Mechanical/Electrical Engineer        2.5 
Procurement and Contracts Specialist       2.0 
Chief Resident Engineer/Construction       8.0 
Un-allocated(sediment-transport, geotechnical, etc.)                   2.5 
 

(Sub-total)                     (35.0) 
 

(Domestic) 
Senior Hydraulic Design Engineer        9.0 
Principal Structural Engineer        6.0 
Senior Hydrologist         5.0 
Senior Modeler          4.0 
Mechanical/Electrical Engineer        5.0 
Senior Geotechnical Engineer        3.0 
Contract Engineer         6.0 
Environmental Specialist         3.0 
Assistant Design Engineers                                                                           28.0 
Un-allocated          5.0 
Resident Engineer/Deputy Team Leader     38.0 
Assistant Resident Engineer      28.0 
Contract Engineer         8.0 
 

(Sub-total)                   (148.0) 
 

Technician Level Input32 
Miscellaneous semi-technical inputs (see footnote 1) are provided for  
Under a lump sum provision of $170,000.                
Total                   155.0 

                                                 
32 Includes surveyors, draftsmen, auto-CAD operators, quantity surveyors, construction inspectors, etc which are 

used for costing purposes, but not included in summaries of person-months of consulting input which refer only to 
professional person months of input. 
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Terms of Reference for Key Individual Specialists – Package 1-A33 
 
A. Team Leader/Design - International 
 
Duration:  Eleven months over one year 
 
Qualifications:  The Team Leader/Design will be a graduate Civil Engineer and have as a 
minimum a Master’s Degree in Water Resources/Hydraulic Engineering and have at least 
twenty years experience in design of major water control structures on major rivers in 
developing countries and a minimum of five years experience as the team leader for similar 
design undertakings. 
 
TOR: 

(i) Review all relevant documents including those prepared by the PPTA Consultants; 
(ii) Assume overall responsibility for management and supervision of the design team 

for rehabilitation and upgrading of Balloki Barrage and timely consultation on design 
considerations with both PMO, Barrages and PMU; 

(iii) Provide technical support and guidance in all aspects of the design effort including 
hydrology, flood routing, physical and mathematical hydraulic modeling, hydraulic 
design, sediment transport, mechanical considerations, etc; 

(iv) Coordinate and supervise the preparation of tender documents for the upgrading and 
rehabilitation of the barrage; 

(v) In close coordination with PMO, Barrages and PMU supervise the tendering process 
and subsequent evaluation of bids and preparation of award recommendation; 

(vi) Monitor the progress of capacity building, ensuring PIPD staff, benefit from 
technology transfer; 

(vii) Take overall responsibility for preparation of the Operational Manual for Balloki 
Barrage reviewing the draft in detail with PMO Barrages,  PMU and PIPD prior to 
finalization and printing; and 

(viii) Report on a regular basis on design and/or tendering progress to both PMO, 
Barrages and PMU. 

       
B. Principal Hydrologist - International  
 
Duration:  Three months  

 
Qualifications:  The Principal Hydrologist will be a graduate civil engineer and have as a 
minimum a Masters Degree in Water Resources Engineering/Hydrology and possess at least 15 
years professional experience in hydrological analysis 10 years of which will have been on 
major rivers in South Asia. 
 
TOR: 

(i) Update the flood frequency analysis of the Ravi River at Balloki Barrage to             
include the effect of the Thein/Ranjit Sager dam upstream in India;34  

                                                 
33 Terms of reference for individual specialists should be read in conjunction with the capsule TOR for the undertaking 

as a whole. 
34 The Thein/Rangit Sager Dam across the Ravi River was completed in the year 2000. The dam is 160 meters high 

and located some 20 km upstream from Madhopur Barrage (India) and some 240 km upstream from the Balloki 
Barrage.  Live storage is reported to be about 1.9 million acre feet. The dam will have significant impacts on the 
flood hydrology not captured in conventional historical examination of the past flood flow regime of the river. The 
dam will have a pronounced impact on attenuating flood flows and its construction may help to explain why there 
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(ii) Evaluate the effect of the increased extent of flood levees and embankments along 
the river and the resulting confinement of flow area on the historic flood of record and 
the flood distribution regime at Balloki  Barrage; 

(iii) Using all available data, simulations and comparisons with like situations in other 
river basins in South Asia, update and/or prepare a detailed and refined flood 
frequency analysis at the barrage and comprehensive hydrographs of flood events 
for all return frequencies required by the principal hydraulic engineer and both the 
physical and mathematical modelers; 

(iv) Provide a technical overview of the design discharge to be passed through the 
barrage, that required to be passed over the proposed spillway and the flood level at 
which continued necessity for breaching of the right marginal bund occurs; and 

(v) Assist the principal hydraulic engineer and the mathematical modeler in assessing 
water levels upstream, downstream and at the site corresponding to floods of various 
return intervals. 

 
C. Principal Hydraulic Design Engineer - International   
 
Duration:  Four months  
 
Qualifications: The Principal Hydraulic Engineer will have a Masters Degree in Civil 
Engineering with 15 years of professional experience in design of civil works for major hydraulic 
structures and a minimum of five years specific experience in design/rehabilitation of 
barrages/head-works and canal head regulators in South Asia. 
 
TOR: 

(i) Review all relevant documents including those prepared by the PPTA       
consultants; 

(ii) Organize and supervise topographic surveys and any other investigations required to 
provide necessary input data for both physical and mathematical modeling exercises 
and design preparation proper; 

(iii) Supervision of follow-up physical model tests using the physical model currently in 
place and take the leadership in recommending modifications to and refinement of 
the model to ensure reliable output; 

(iv) Coordinate and supervise the work of the Principal Hydrologist and the Mathematical 
Modeling Specialist in developing a mathematical model of the barrage reach of the 
Ravi River to predict likely water levels at all critical points and flows through the 
barrage, over the spillway and through the emergency breach if applicable, during 
flood events of varying magnitudes; 

(v) Use both physical and mathematical modeling results to refine both design proposals 
and operating rules by simulating the effects of varying spillway crest levels and 
lengths and firmly establish trigger levels for breaching of the right marginal bund 
ensuring the safety and integrity of the barrage and associated works; 

                                                                                                                                                          
have been no substantial floods have been observed at Balloki Barrage since 1997.  Future floods reaching Balloki 
will be either floods generated from the Ravi’s tributaries downstream of Thein dam or a flood which exceeds the 
available capacity of the reservoir.  Pending the updated analysis of the Ravi which should also be based on 
observed impacts of other dams in South Asia on downstream flood regimes, the PPTA studies assumed that the 
dam may have minimal effects on the frequency and magnitude of floods greater than those having a fifty year 
return period or greater, but the occurrence of lesser floods will be significantly reduced and that these floods 
(generated on the Ravi’s tributaries will tend to exhibit both reduced volume and duration.  These postulations must 
be urgently reinforced or otherwise to provide the most realistic hydrological scenario on which to base Barrage 
designs and operating rules.   
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(vi) Analyze hydraulic design options for the spillway, divide walls, head regulators and 
downstream scour protection  with a view to cost effective rehabilitation, including but 
not limited to hydraulic optimization of the spillway and head regulator parameters 
and ensuring adequate sediment transport during flushing operations employing the 
new divide walls;  

(vii) Coordinate and supervise detailed design of all hydraulic aspects of the rehabilitation 
works including preparation of relevant construction drawings and specifications as 
well as contributing as required to the preparation of the final tender documents; and 

(viii) Draft relevant portions of the Operational Manual for Balloki Barrage with emphasis 
on operating rules based upon water level observations coupled with available flood 
prediction information.     

 
D.  Mathematical Modeling Specialist – International 

 
Duration: Two months 
 
Qualifications:  The Mathematical Modeling Specialist shall have a Masters Degree in Civil 
Engineering (Hyraulics/Hydrodynamics) and a minimum of five years experience in 
development of mathematical hydrodynamic models of similar complexity. 
 
TOR:  

(i) Under the direction of the Principal Hydraulic Engineer and in conjunction with the 
Principal and Senior Hydrologists develop a mathematical model of the  Ravi river 
throughout the barrage reach using the most suitable hydrodynamic modeling 
software to predict likely water levels along the river and flows through the barrage, 
over the spillway and through any emergency breach in applicable scenarios during 
flood events of varying magnitude and differing return intervals; 

(ii) Following calibration of the model, assist the Principal Hydraulic Engineer and 
relevant team members to refine design proposals and define operating rules by 
simulation of the effects of varying spillway crest levels and crest widths during 
floods of varying magnitudes; 

(iii) Configure model output so as to optimize its utilization in setting design parameters 
for the rehabilitation of the barrage, design of the spillway,  rehabilitation of the LBDC 
and B-S Link Canal head regulators and the design of the spillway channel; and 

(iv) As necessary collaborate in full with the institute conducting the physical model tests 
ensuring full transfer of relevant data and information between the physical and 
mathematical modeling efforts. 

 
E. Mechanical/Electrical Engineer - International 
 
Duration:  Two and one half months 
 
Qualifications:  The Mechanical/Electrical Engineer shall have a Masters Degree in 
Mechanical Engineering and have 10 years experience in the design/fabrication and operation 
of gates, hoists and mechanical equipment for irrigation and drainage projects. 
 
TOR: 

(i) Review all relevant documents including those prepared by the PPTA Consultants; 
(ii) Organize, coordinate and carry out a detailed inspection of all barrage gates as 

well as the head regulator gates for both the B-S Link Canal and LBDC; 
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(iii) Prepare detailed designs including drawings, specifications and costs for all 
remedial measures required for gate rehabilitation; 

(iv) Prepare detailed designs including drawings, specifications and costs for the 
motorization of all gates;   

(v) Coordinate and supervise detailed design of all mechanical and electrical  aspects 
of the rehabilitation works including preparation of relevant construction drawings 
and specifications as well as contributing as required to the preparation of the final 
tender documents; and 

(vi) Draft relevant portions of the Operational Manual for Balloki Barrage with emphasis 
on operation and maintenance of the gate and the associated hoisting equipment. 

 
F. Procurement and Contract Specialist – International 
 
Duration:  Two months 
 
Qualifications:  The Procurement and Contracts Specialist shall have at least a BS degree in 
Civil Engineering with 15 years experience in the procurement of civil works and contract 
management.  At least five years of this experience will have been specifically related to 
procurement under ADB/World Bank Projects using international competitive bidding 
procedures. 
 
TOR: 

(i) Develop, in consultation with PMU, the prequalification criteria, prepare notices of 
pre-qualification and prequalification documents and conduct the prequalification of 
international contractors in accordance with both PIPD procedures and ADB 
guidelines.; 

(ii) Under the direction of the Team Leader/Design and using input from various         
specialists on the team prepare the international tender documents for the 
rehabilitation and upgrading of Balloki Barrage in FIDIC format agreeable to both 
PIPD and ADB; 

(iii) Advise on the conducting of required pre-bid consultations; 
(iv) Invite the pre-qualified bidders to submit bids and advise the committee established 

for evaluation regarding the technicalities of the evaluation process; 
(v) Advise on preparation of the summary of evaluation and recommendation for award; 

and 
(vi) Liaise with the incoming Chief Resident Engineer with regard to Contract 

administration. 
 
G. Chief Resident Engineer/Construction – International 
 
Duration:  Eight months 
 
Qualifications:  The Chief Resident Engineer/Construction shall have a MS in Civil Engineering 
and at least twenty years experience in construction supervision of large scale water 
resources/irrigation works on major river systems.  At least five years will have been on water 
resources projects in Asia and at least five years as the Chief Engineer or Team Leader.  
 
TOR: 

(i) Assume full responsibility for the consultant’s team during the period of construction 
supervision and contract administration;  
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(ii) Ensure that the consulting team undertakes comprehensive construction supervision 
and contract administration of the civil works for rehabilitation and upgrading of 
Balloki Barrage, assuming the role of  “the Engineer” and undertake all tasks as 
defined under FIDIC agreements; 

(iii) Oversee the teams activities  related to supervising construction works ensuring 
compliance to detail provided in the construction drawings and strict adherence to 
construction specifications; 

(iv) Oversee quality control methodology put in place, confirming its adequacy and 
ensuring that its employment is satisfactorily carried out; 

(v) Ensure that detailed and quantitative progress reporting adequate to support the 
contractors requests for progress payments are routinely prepared; 

(vi) At the end of the construction activities guide and ensure that the team prepares a 
comprehensive construction completion report, inclusive of as-built drawings as 
appropriate. 

 
H. Senior Hydraulic Engineer – Domestic 
 
Duration: Nine months 
 
Qualifications:   The Senior Hydraulic Engineer will have a Masters Degree in Civil 
Engineering and 15 years professional experience in detailed design and construction 
supervision of the hydraulic aspects of civil works related to irrigation and drainage and a 
minimum of five years experience in design of the rehabilitation of barrages and canal head 
regulators. 
 
TOR: 

(i) Work under the supervision of the Principal Hydraulic Design Engineer and in his 
absence assume his role and TOR; 

(ii) Organize and supervise topographic surveys and any other investigations required to 
provide necessary input data for both physical and mathematical modeling exercises 
and design preparation proper; 

(iii) Supervision of follow-up physical model tests using the physical model currently in 
place and take the leadership in recommending modifications to and refinement of 
the model to ensure reliable output; 

(iv) Coordinate and supervise the work of the Principal Hydrologist and the Mathematical 
Modeling Specialist in developing a mathematical model of the barrage reach of the 
Ravi River to predict likely water levels at all critical points and flows through the 
barrage, over the spillway and through the emergency breach if applicable, during 
flood events of varying magnitudes; 

(v) Use both physical and mathematical modeling results to refine both design proposals 
and operating rules by simulating the effects of varying spillway crest levels and 
lengths and firmly establish trigger levels for breaching of the right marginal bund 
ensuring the safety and integrity of the barrage and associated works; 

(vi) Analyze hydraulic design options for the spillway, divide walls, head regulators and 
downstream scour protection  with a view to cost effective rehabilitation, including but 
not limited to hydraulic optimization of the spillway and head regulator parameters 
and ensuring adequate sediment transport during flushing operations employing the 
new divide walls;  
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(vii) Coordinate and supervise detailed design of all hydraulic aspects of the rehabilitation 
works including preparation of relevant construction drawings and specifications as 
well as contributing as required to the preparation of the final tender documents;  

(viii) Coordinate and supervise detailed design of all hydraulic aspects of the rehabilitation 
works including preparation of relevant construction drawings and specifications as 
well as contributing as required to the preparation of the final tender documents 

(ix) During the construction period, under the guidance of the Chief Resident Engineer, 
advise on construction problems related to or having a bearing on the long term 
hydraulic performance of the rehabilitated structure; and 

(x) Assist in preparation of construction progress reports and the construction 
completion report particularly in regard to tests of hydraulic performance prior to final 
acceptance of the works. 

 
I. Principal Structural Design Engineer – Domestic 
 
Duration:  Six months. 
 
Qualifications:  The Principal Structural Design Engineer shall have a degree in Civil 
Engineering and have a minimum of fifteen years of professional experience.  A minimum of five 
years of that experience will have been in the structural design of head-works, barrages, bridges 
and other hydraulic structures on major rivers in Pakistan.  
 
TOR: 

(i) Review all relevant technical documents including those prepared by the PPTA 
Consultants; 

(ii) Organize and undertake a critical examination targeted to establishing the overall 
structural and geotechnical (foundation) integrity of the barrage confirming remedial 
works earlier recommended and identifying additional needs if any; 

(iii) Organize, supervise and carry-out any additional investigations deemed necessary 
for structural aspects of all features to be included in the rehabilitation and Upgrading 
package; 

(iv) Analyze structural design options for the spillway, divide walls, head regulators, road 
bridges with a view to cost-effective, but sustainable rehabilitation; 

(v) Coordinate, supervise and undertake preparation  of detailed structural design, bills 
of quantities and technical specifications for the spillway weir,  the bridge across the 
spillway channel along Balloki – More Khunda Road, the divide walls, the head 
regulators as well as any other components identified requiring structural input and 
treatment and contribute as required to preparation of the final tender documents;  

(vi) Assist in drafting relevant portions of the Operational Manual for Balloki Barrage with 
emphasis on procedures/practices to ensure the long term structural integrity of the 
structure/complex. 

 
J. Senior Hydrologist – Domestic 
 
Duration:  Five months 
 
Qualifications:  The Senior Hydrologist will have a Master’s Degree in Civil Engineering with a 
major in hydrology and a minimum of 10 years professional experience, including a minimum of 
five years in hydrologic studies on major streams in the Indus Basin. 
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TOR: 
(i) Take the leadership in collecting and organizing all hydrological data and records 

required for updating the flood frequency analysis of the Ravi River at Balloki 
Barrage; 

(ii) Assist the Principal Hydrologist in carrying out all aspects of his TOR and in his 
absence take the leadership in those tasks which are included in this TOR below; 

(iii) Update the flood frequency analysis of the Ravi River at Balloki Barrage to             
include the effect of the Thein/Ranjit Sager dam upstream in India; 

(iv) Evaluate the effect of the increased extent of flood levees and embankments along 
the river and the resulting confinement of flow area on the historic flood of record and 
the flood distribution regime at Balloki  Barrage; 

(v) Using all available data, simulations and comparisons with like situations in other 
river basins in South Asia, update and/or prepare a detailed and refined flood 
frequency analysis at the barrage and comprehensive hydrographs of flood events 
for all return frequencies required by the principal hydraulic engineer and both the 
physical and mathematical modelers; 

(vi) Provide a technical overview of the design discharge to be passed through the 
barrage, that required to be passed over the proposed spillway and the flood level at 
which continued necessity for breaching of the right marginal bund occurs; and 

(vii) Assist the principal hydraulic engineer and the mathematical modeler in assessing 
water levels upstream, downstream and at the site corresponding to floods of various 
return intervals. 

 
K. Senior Modeler – Domestic 
 
Duration:  Four months 
 
Qualifications:  The Senior modeler will have an advanced degree in civil engineering and ten 
years of professional experience with a minimum of five years experience in the development, 
calibration and application of like mathematical hydrodynamic models of similar complexity. 
 
TOR: 

(i) The Senior Modeler will assist the international mathematical modeling specialist in 
carrying out all aspects of his TOR and in the international specialists absence 
assume responsibility therefore; 

(ii) Under the direction of the Principal Hydraulic Engineer and in conjunction with the 
Principal and Senior Hydrologists develop a mathematical model of   the  Ravi river 
throughout the barrage reach using the most suitable hydrodynamic modeling 
software to predict likely water levels along the river and flows through the barrage, 
over the spillway and through any emergency breach in applicable scenarios during 
flood events of varying magnitude and differing return intervals; 

(iii) Following calibration of the model, assist the Principal Hydraulic Engineer and 
relevant team members to refine design proposals and define operating    rules by 
simulation of the effects of varying spillway crest levels and crest widths during 
floods of varying magnitudes; 

(iv) Configure model output so as to optimize its utilization in setting design                   
parameters for the rehabilitation of the barrage, design of the spillway, rehabilitation 
of the LBDC and B-S Link Canal head regulators and the                        
design of the spillway channel; and 
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(v) As necessary collaborate in full with the institute conducting the physical model tests 
ensuring full transfer of relevant data and information between the physical and 
mathematical modeling efforts. 

L. Mechanical/Electrical Engineer – Domestic 
 
Duration:  Five months 
 
Qualifications:   The Mechanical/Electrical Engineer will have at least a BS in Mechanical 
Engineering and at least ten years experience in the design/fabrication of hydraulic gates, hoists 
and other mechanical equipment for irrigation and drainage projects. 
 
TOR: 

(i) The Mechanical/Electrical Engineer will assist the international mechanical/electrical 
specialist in carrying out all aspects of his TOR and in the absence of the 
international specialist assume full responsibility for the same; 

(ii) Organize, coordinate and carry out a detailed inspection of all barrage                   
gates as well as the head regulator gates for both the B-S Link Canal and LBDC; 

(iii) Prepare detailed designs including drawings, specifications and costs for all                   
remedial measures required for gate rehabilitation; 

(iv) Prepare detailed designs including drawings, specifications and costs for                   
the motorization of all gates; 

(v) Coordinate and supervise detailed design of all mechanical and electrical  aspects of 
the rehabilitation works including preparation of relevant construction drawings and 
specifications as well as contributing as required to the preparation of the final tender 
documents; and 

(vi) Draft relevant portions of the Operational Manual for Balloki Barrage with emphasis 
on operation and maintenance of the gate and the associated hoisting equipment. 

 
M. Senior Geotechnical Engineer – Domestic 
 
Duration:  Three months 
 
Qualifications:  The Senior Geotechnical Engineer will have a MS degree in Civil Engineering 
with a major in soil mechanics and foundations and a minimum of fifteen years professional 
experience including at least five of which were related to sub-surface investigation for hydraulic 
structures on or adjacent to major streams in the Indus Basin. 
 
TOR: 

(i) Review all relevant technical documents including those prepared by the PPTA 
Consultants; 

(ii) Carry out ( organize and oversee) a comprehensive review of foundation  conditions 
at each of the existing features and ensure conditions are such to ensure the long-
term integrity of the barrage; 

(iii) Identify any remedial foundation stabilization work to be included in the package of 
works for the rehabilitation and upgrading of the barrage; 

(iv) Formulate plans for and carry out detailed foundation investigations for each of the 
new barrage features envisaged as under the rehabilitation and upgrading program 
including but not limited to the divide walls, the new BS Link Canal head regulator 
gates, the spillway and the highway bridge over the spillway channel; 

(v) Supervise the work of the sub-contracted drilling, sampling and testing services to 
ensure compliance with best geotechnical practice; 
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(vi) Subsequent to the required sub-surface investigations and required laboratory 
testing, work with the Principal Structural Engineer in preparing detailed designs and 
specifications for the foundation treatment/features of the new barrage works and 
any identified remedial work required with respect to the existing complex; 

(vii) Assist in the preparation of the tender documents as required; 
(viii) During the construction phase, investigate and evaluate any unexpected foundation 

conditions encountered and recommend alternative treatment as appropriate. 
 
N. Contract Engineer – Domestic 
 
Duration:  Six months 
 
Qualifications:  The Contract Engineer will have at least a BS Degree in Civil Engineering with 
ten years professional experience in procurement of civil works and contract administration 
including procurement under ADB/World Bank guidelines using international competitive 
bidding. 
 
TOR: 

(i) The Contracts Engineer will assist the international procurement and contract 
specialist in carrying out all aspects of his TOR and in the absence of the 
international specialist take full responsibility for the same; 

(ii) Develop, in consultation with PMU, the prequalification criteria, prepare notices of 
prequalification and prequalification documents and conduct the prequalification of 
international contractors in accordance with both PIPD procedures and ADB 
guidelines; 

(iii) Under the direction of the Team Leader/Design and using input from various 
specialists on the team prepare the international tender documents for the 
rehabilitation and upgrading of Balloki Barrage in a format agreeable to both PIPD 
and ADB; 

      (iv)       Advise on the conducting of required pre-bid consultations; 
(v) Invite the pre-qualified bidders to submit bids and advise the committee                   

established for evaluation regarding the technicalities of the evaluation process; 
(vii) Advise on preparation of the summary of evaluation and recommendation for award; 

and 
(viii) Liaise with the incoming Chief Resident Engineer with regard to contract 

administration. 
 
O. Environmental Specialist – Domestic 
 
Duration:   Three months 
 
Qualifications:  The Environmental Specialist will have a Master’s degree in Environmental 
Science with at least ten years experience in conducting environmental screening/assessment 
of major water resources projects in accordance with GoP and ADB’s Environmental 
Guidelines. 
 
TOR: 

(i) Review all relevant documents including those prepared by the PPTA consultants, 
particularly the Environmental Impact Assessment; 

(ii) Work with PMU and PMO Barrages to prepare/update a cost effective environmental 
management and monitoring plan for the rehabilitation and upgrading of the barrage 



Appendix 5 
 

 

which is in line with EIA recommendations so as to ensure minimal environmental 
effects both during and following the construction period; 

(iii) Prepare and execute  required appropriate actions to mitigate any negative 
environmental impacts associated with construction activities in collaboration with 
PMU, PMO Barrages and all concerned stakeholders; 

(iv) Prepare a detailed reforestation plan for the Balloki Barrage complex and following 
construction oversee its implementation; and 

(v) Develop training materials for PIPD, PMU and PMO Barrages staff to support 
environmental protection measures and to monitor and mitigate potential 
environmental impacts. 

 
P. Resident Engineer – Domestic 
 
Duration:  Thirty eight months 
 
Qualifications:  The Resident Engineer will have at least a BS degree in Civil/Irrigation 
Engineering and a minimum of fifteen years experience in the construction of large hydraulic 
structures on major streams in the Indus Basin. 
 
TOR: 

(i) Assist the Chief Resident Engineer in carrying out all aspects of his TOR and in the 
absence of the international specialist assume full responsibility for the same; 

(ii) Assume full responsibility for the consultant’s team during the period of construction 
supervision and contract administration;  

(iii) Ensure that the consulting team undertakes comprehensive construction supervision 
and contract administration of the civil works for rehabilitation and upgrading of 
Balloki Barrage, assuming the role of  “the Engineer” and undertake all tasks as 
defined under FIDIC agreements; 

(iv) Oversee the teams activities  related to supervising construction works ensuring 
compliance to detail provided in the construction drawings and strict adherence to 
construction specifications; 

(v) Oversee quality control methodology put in place, confirming its adequacy and 
ensuring that its employment is satisfactorily carried out; 

(vi) Ensure that detailed and quantitative progress reporting adequate to support the 
contractors requests for progress payments are routinely prepared; 

(vii) At the end of the construction activities guide and ensure that the team prepares a 
comprehensive construction completion report, inclusive of as-built drawings as 
appropriate. 

 
PACKAGE 1-B:  Detailed Design and Construction Supervision for Rehabilitation and Up-
grading of the Lower Bari Doab Main, Distributary and Minor Canals 
 

The consultants performing the services to be provided under this sub-package will be 
responsible for all surveys, design, procurement, contract administration and construction 
supervision  for the rehabilitation and upgrading of the LBDC main canal and its major off-taking 
branches including the Gugera Branch Canal, the Sahiwal-Pakpatten Link Canal and the KFS 
Feeder. Appurtenant structures including aqueducts, drainage siphons and canal escapes will 
likewise be upgraded as will the network of some 55 distributary canals and associated minor 
canals supplying irrigation deliveries to about 704,000 ha of irrigated land.  The physical 
condition of LBDC, appurtenant structures and the distribution system is not satisfactory.  Canal 
banks are seriously eroded, sedimentation is a serious problem in certain reaches and 
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freeboard is generally inadequate.  The condition of the canal precludes diversions in excess of 
8,600 cusecs, and even at this discharge certain critical reaches are quite vulnerable to 
breaching; facilities for discharge measurement control of operating levels and discharge as well 
as the subsequent efficient and transparent management of irrigation service deliveries are 
woefully missing.  PIDP will assign the “Role of the Engineer” to the consultants in regard to this 
work.  
 

The general scope of work required from the Consultant selected for this sub-package 
will include but not be limited to (i)  in consultation with PMU review and update  the 
recommendations of the PPTA consultants as deemed appropriate; (ii) carry out additional 
surveys, geotechnical investigations and other supporting studies as required for detailed 
design; (iii) analyze multiple design options for all facets of main canal rehabilitation and 
upgrading including cross and head regulators, bridges, siphons, escapes, as well as earthwork 
sections and applicable construction modalities with a view to cost effective and timely 
rehabilitation; (iv) evaluate all design options for the distributary and minor canals and 
associated measurement and control structures in conjunction with the concerned Farmer 
Organizations reaching agreement on the improvement package for the relevant distributary 
and identifying any work technically suitable for community contracting35; (v) finalize the detailed 
design, construction drawings, bills of quantities, technical specifications and tender documents 
for all aspects of each bid package; (vi) undertake full administration of the tendering of each 
package, including pre-qualification of contractors, invitations to bid, pre-bid consultations, bid 
evaluation and recommendation for award; (vii) supervise civil works construction assuming the 
Role of the Engineer and undertaking all tasks as defined under FIDIC agreements; (viii) 
prepare all working drawings required during the construction period to facilitate timely 
completion of the civil works;  (ix) prepare comprehensive operational manuals for use of the 
AWB at the main canal level and the FOs/IMUs at the distributary and minor canal level, 
detailing canal operational rules during both periods of full supply and shortage36; and (x) 
maintain detailed financial accounts and other project records and prepare other documentation 
as may be required by the client or ADB. 
 
           The person months of input required to deliver the services described above are 
summarized below. 
 
                                   CONSULTING SERVICES – Package 1-B 

Design and Construction Supervision – Rehabilitation and Upgrading of LBDC & 
Distributaries 

 
Specialist           Person Months 
(International) 
Team Leader, Design and Supervision              60.0 
 
(Sub-total)        (60.0) 
 
(Domestic) 
Principal Irrigation Design Engineer      45.0 
Principal Structural Design Engineer                   45.0 
Mechanical Engineer       54.0 
Environmental Specialist                42.0 

                                                 
35 Contract provisions will be made such that work identified as suitable for community contracting and for which the 

relevant FO has expressed an interest in undertaking will be sub-contracted to the said FO by the civil works 
contractor. 

36 Detailing of these operational guidelines will be carried out jointly and in consultation with the irrigation 
modernization engineers supporting the FOs and AWB under the consulting package for institutional support. 
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Procurement and Contracts Engineer                          54.0 
Institutional Specialist         54.0 
Resident Construction Engineer                52.0 
Assistant  Design and Construction Engineers                     309.0 
  
(Sub-total)       (655.0) 
Technician Level Input 37  
 
Miscellaneous semi-technical inputs (see footnote 6)  Lump sum of $3.0 million 
 
 
Total             715.0 
 

 
Terms of Reference for Key individual Specialists – Package 1 - B38 
 
A. Team Leader, Design and Construction Supervision – International 
 
Duration:  Sixty months 
 
Qualifications:  The Team Leader, Design and Construction Supervision will have a Master’s 
degree in Civil Engineering, preferably in Water Resources/Irrigation Engineering and possess 
at least twenty years experience in the design and construction of large irrigation projects with a 
minimum of five years experience as team leader on major irrigation system design and 
construction in South Asia. 
 
TOR: 

(i) Review all technical documents relevant to the project including those prepared by 
the PPTA consultants; 

(ii) Assume over all responsibility for management of the consultant’s team                   
charged with detailed design, tendering and construction supervision of the LBDC 
Main and Branch Canals and all of the distributary and minor canals it serves;  

(iii) Prepare detailed, time bound work plans for the design, tendering and construction 
supervision of the eight civil works contract packages envisaged for the works39 
assigning various team members to each key task; 

(iv) Provide technical support and guidance in all aspects of canal and distribution 
system design, tendering and supervision; 

(v) Coordinate and supervise the preparation of tender documents for rehabilitating and 
upgrading the main canal and distribution system; 

(vi) In close coordination wit PMU/PIU supervise the tendering process and subsequent 
evaluation of bids and preparation of award recommendations; 

(vii) Ensure that the consulting team undertakes comprehensive construction supervision 
and contract administration of the civil works for rehabilitation and upgrading of the 

                                                 
37 Includes, surveyors, draftsmen, auto-CAD operators, quantity surveyors, etc used for costing purposes as well as 

sub-contract services required   Not included in the person-months of consulting services which refer only to 
professional person-months of input.  

38 Terms of reference for individual specialists should be read in conjunction with the capsule TOR for the undertaking 
as a whole. 

39 These include two contracts for the 15-L distributary canal and associated minors and for the Jhandraka 
Distributary Canal and associated minors to be awarded under national competitive bidding procedures and three 
contracts for rehabilitation of the main canal and associated works and three contracts for the balance of 
distributary and minor canals all to be awarded under international competitive bidding. Initial priorities are to 
ensure early award of the NCB contracts for Jhandraka and 15-L distributaries which will serve as pilot areas for 
institutional strengthening and OFWM and agriculture support activities.  
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main canal and distribution system, assuming the role of  “the Engineer” and 
undertake all tasks as defined under FIDIC agreements; 

(viii) Oversee the teams activities  related to supervising construction works ensuring 
compliance to detail provided in the construction drawings and strict adherence to 
construction specifications; 

(ix) Oversee quality control methodology put in place, confirming its adequacy and 
ensuring that its employment is satisfactorily carried out; 

(x) Ensure that detailed and quantitative progress reporting adequate to support the 
contractors requests for progress payments are routinely prepared; 

(xi) At the end of the construction activities guide and ensure that the team prepares a 
comprehensive construction completion report, inclusive of as-built drawings as 
appropriate. 

(xii) Assume overall responsibility for and work closely with the irrigation                
modernization engineers engaged under the Institutional Strengthening Component 
in preparing the Operations Manual for the Main Canal and with the concerned FOs 
and IMUs in preparation of Operations Manuals for each distributary canal; and 

(xiii) Report on a regular basis on design, tendering and construction progress to both the 
concerned PIU and PMU. 
 

B. Principal Irrigation Design Engineer – Domestic 
 
Duration:  Forty five months 
 
Qualifications:  The Principal Irrigation Design Engineer will hold a Master’s degree in 
Civil/Irrigation Engineering and have a minimum of fifteen years professional experience in 
design of irrigation civil works and a minimum of seven years specific experience in detailed 
design of rehabilitation works on major canal systems in South Asia. 
 
TOR: 

(i) Review all technical documents relevant to the Project including those prepared 
by the PPTA consultants; 

(ii) Organize and supervise all topographic, profile and cross-section surveys 
required to provide necessary input data for detailed design of the main, branch, 
distributary and minor canals and associated works; 

(iii) Undertake the design of rehabilitation and  upgrading or replacement works 
including but not limited to (a) cross regulator and distributary head regulator 
replacement/rehabilitation, (b) main, branch, distributary and minor canal 
sectioning, grading and rerouting if required, (c) upgrading and/or replacement of 
existing water control and bifurcation structure and provision of additional 
structures as required, (d) cross canal structures such as inverted siphons, 
aqueducts, etc, (e) required bridges and culverts, (f) moghas (watercourse 
outlets) as appropriate, (f) aqueducts,  (g) escape facilities and associated 
channels, and (h) associated flood and erosion control measures; 

(iv) Special attention will be given to identifying reaches of the distributary and minor 
canals where the porous nature of the in-situ soil materials is such that excessive 
seepage losses occur and are so located that they overlie saline groundwater.40  
Impermeable lining will be provided in such reaches; 

                                                 
40  Resources are provided under the Project to line the most critical 20 percent of the distributary and minor canals 

with priority being accorded to reaches in porus soil conditions overlying saline groundwater. 
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(v) The conveyance and distribution system including the canals, control structures 
and all associated works will be designed in strict accordance with accepted 
fundamentals of irrigation science, hydraulics, soil mechanics and structural 
engineering; 

(vi) In the design of all structures and features of a repetitive nature, standard 
designs, pre-approved by the Team Leader and PMU should be used as 
appropriate to minimize duplicity of design inputs; 

(vii) Analyze all design and construction methodology options for the canals and 
associated structures with a view to cost-effective and timely rehabilitation and 
upgrading of the total system;41 

(viii) Analyze all hydraulic design options for cross regulators, drop structures, 
measurement structures, road bridges, distributary and minor head regulators  
and lined reaches ensuring satisfactory sediment transport and minimizing cost 
requirements without sacrificing system performance or control required for 
efficient and equitable distribution of irrigation water throughout the command; 

(ix) Ensure that all design teams involved in the design of distributary and minor 
canals participate in the walk-through pre design exercise enabling their 
concerns to be addressed and identifying items of technical undemanding work 
suitable for community contracting;42  

(x) Coordinate and supervise the detailed design of all canals and associated 
structures and works including the preparation of all required construction     
drawings, technical specifications and bills of quantities and contribute as 
necessary in the preparation of the final tender documents; and 

(xi) Draft relevant portions of the Operation Manuals for the main canal and each 
distributary canal ensuring optimization of water deliveries using the rehabilitated 
and upgraded facilities.  

 
C. Principal Structural Design Engineer – Domestic 
 
Duration:  Forty five months 
 
Qualifications:  The Principal Structural Design Engineer shall have a degree in Civil 
Engineering and have a minimum of fifteen years of professional experience.  A minimum of five 
years of that experience will have been in the structural design of canal control structures, 
bridges and other hydraulic structures on major canal systems in Pakistan.  
 
TOR: 

(i) Review all relevant technical documents including those prepared by the PPTA 
Consultants; 

(ii) Organize and undertake a critical examination targeted to establishing the overall 
structural and geotechnical (foundation) integrity of major main canal structures to be 
maintained and rehabilitated confirming any remedial works earlier recommended 
and identifying additional needs if any; 

(iii) Organize, supervise and carry-out any additional investigations deemed necessary 
for structural aspects of all features to be included in the main canal and 
distributary/minor can rehabilitation and upgrading packages; 

                                                 
41 A major consideration in design and subsequent construction methodologies employed is the need to minimize any 

extension of the normal canal closure periods. 
42 Areas of work deemed technically suitable for community contracting and for which the concerned FO expresses 

interest in carrying out will be sub-contracted back to the community by the civil works contractor under the terms 
of his contract. 



Appendix 5 

 

(iv) Analyze structural design options for cross regulators, distributary and minor canal 
head regulators, escapes, duck-bill weirs and road bridges with a view to cost-
effective, but sustainable rehabilitation; 

(v) Coordinate, supervise and undertake preparation  of detailed structural design, bills 
of quantities and technical specifications for cross regulators, falls, distributary and 
minor canal head regulators, escapes, siphons, aqueducts, duck-bill weirs, moghas, 
and road and foot bridges as well as any other features identified requiring structural 
input and treatment and contribute as required to preparation of the final tender 
documents;      

(vi) Assist in drafting relevant portions of the Operations Manuals for the main and 
distributary canals with emphasis on procedures/practices to ensure the long term 
structural integrity of the canal structures. 

 
D. Mechanical Engineer - Domestic 
 
Duration:  Fifty four months 
 
Qualifications:   The Mechanical Engineer will have at least a BS in Mechanical Engineering 
and at least ten years experience in the design/fabrication of hydraulic gates, hoists and other 
mechanical equipment for irrigation and drainage projects. 
 
TOR: 

(i) Organize, coordinate and carry out a detailed inspection of all barrage gates as well 
as the head regulator gates for both the B-S Link Canal and LBDC; 

(ii) Prepare detailed designs including drawings, specifications and costs for all remedial 
measures required for gate rehabilitation; 

(iii) Prepare detailed designs including drawings, specifications and costs for                    
of all new gates, hoisting equipment, and other mechanical features; 

(iv) Coordinate and supervise detailed design of all mechanical aspects of the 
rehabilitation works including preparation of relevant construction drawings, technical 
specifications and bills of quantities  as well as contributing as required to the 
preparation of the final tender documents; and 

(v) Draft relevant portions of the Operations Manuals for the main and distributary 
canals with emphasis on operation and maintenance of the gates, associated 
hoisting equipment and other mechanical features.  

 
E. Environmental Specialist – Domestic 
 
Duration:   Three months 
 
Qualifications:  The Environmental Specialist will have a Master’s degree in Environmental 
Science with at least ten years experience in conducting environmental screening/assessment 
of major water resources projects in accordance with GoP and ADB’s Environmental 
Guidelines. 
 
TOR: 

(i) Review all relevant documents including those prepared by the PPTA consultants, 
particularly the Environmental Impact Assessment; 

(ii) Work with PMU and the PIUs to prepare/update a cost effective environmental 
management and monitoring plan for the rehabilitation and upgrading of the canals 
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which is in line with EIA recommendations so as to ensure minimal environmental 
effects both during and following the construction period; 

(iii) Prepare and execute  required appropriate actions to mitigate any negative 
environmental impacts associated with canal construction activities in collaboration 
with PMU and the relevant PIU and all concerned stakeholders; 

(iv) Prepare a detailed reforestation plan for the main canal and each of the distributary 
canals and following construction oversee its implementation; and 

 
(v) Develop training materials for PIPD, PMU and the PIU staff to support environmental 

protection measures and to monitor and mitigate potential environmental impacts. 
 
F. Procurement and Contract Engineer – Domestic 
 
Duration:  Fifty four months 
 
Qualifications:  The Procurement and Contract Engineer will have at least a BS Degree in Civil 
Engineering with fifteen years professional experience in procurement of civil works and 
contract administration including procurement under ADB/World Bank guidelines using both 
national and international competitive bidding. 
 
TOR: 

(i) Develop, in consultation with PMU, the prequalification criteria, prepare                      
notices of    pre-qualification and prequalification documents and conduct the 
prequalification of international contractors in accordance with both PIPD procedures 
and ADB guidelines.; 

(ii) Under the direction of the Team Leader and using input from various specialists on 
the team prepare the international and national tender documents for the 
rehabilitation and upgrading of the main canal, Jhandraka  and 15-L distributary 
canals and the balance of the distributary canals in a format agreeable to both PIPD 
and ADB;43 

(iii) Advise on and assist in conducting of required pre-bid consultations; 
(iv) Invite the pre-qualified bidders to submit bids and advise the committee established 

for evaluation regarding the technicalities of the evaluation process; 
(v) Advise on preparation of the summary of evaluation and recommendation for award; 

and 
(vi) Liaise with the Resident Construction Engineer with regard to requirements for 

contract administration and assist as appropriate. 
 
G. Institutional Specialist – Domestic 
 
Duration:  Fifty four months 
 
Qualifications:  The Institutional Specialist will have a Master’s Degree in Social Sciences with 
a minimum fifteen years experience in institutional development related to farmer managed 
irrigation systems. 
 
                                                 
43 It is currently envisaged tat there will be a total of eight contract package. The two contracts for rehabilitation and 

upgrading on the 15-L and Jhandraka distributary canals and associated minors are to be awarded under National 
Competitive Bidding (NCB) while the remaining six contracts, three for different reaches of the main canal and 
three for the balance of the distributary and minor canals are to be awarded under International Competitive 
Bidding (ICB).  All procurement is to be in accordance with ADB Guidelines for Procurement. 
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TOR: 
(i) Review all available data relevant to the Project including that prepared by the PPTA 

consultants; 
(ii) Study the existing irrigation system management practices at both the main and 

distributary canal level with a view to transfer of operation, maintenance and 
management of the system from the distributary head regulator downstream; 

(iii) Liaise with the designers, PIDA FO mobilizers, and relevant FOs regarding the 
scheduling of particular distributary canals for detailed design and arrage and take 
charge of a walk-through pre-design review of the canal and associated works, 
participated in by (a) the design consultant, (b) PIDP staff as appropriate, (c) PIDA 
FO mobilizers, and (d) representatives of the relevant FOs/KPs (including their 
technical support staff from their IMU).44   

(iv) During the walk through, in addition to the FO/Designer dialogue ensure that the 
designers and the FOs identify work technically suitable for community contracting 
and ascertaining the FOs interest in undertaking the work so it may be appropriately 
identified in the tender documents; 

(v) Develop a detailed transition strategy for the completed distributary canals to the 
relevant FOs ensuring continuity of service and optimal operation of the new facility;  

(vi) Assist PIDP, PIDA and the FOs develop and execute meaningful and effective 
irrigation service agreements; and 

(vii) Examine in detail the take over process and the long term cost recovery options for 
operation and maintenance based on farm profitability and cash flows with a view to 
improving annual maintenance to a level that would preclude the need for further 
investment in rehabilitation in the future. 

 
H. Resident Engineer/Construction – Domestic 
 
Duration:  Fifty two months 
 
Qualifications:  The Resident Engineer/Construction shall have a MS in Civil Engineering and 
at least twenty years experience in construction supervision of large scale water 
resources/irrigation works on major river systems in Pakistan.  At least five years will have been 
as the Resident Engineer or Team Leader.  
 
TOR: 

(i) Under the guidance if the Team Leader, assume full responsibility for  construction 
supervision and contract administration;  

(ii) Ensure that all necessary field layout work to supplement the construction drawings 
is in place on site for the contractors’ guidance.  This includes all required location 
and elevation (line and grade) stake-out to facilitate the contractors’ work on the 
irrigation system; 

(iii) Ensure that the consulting team undertakes comprehensive construction supervision 
and contract administration of the civil works for rehabilitation and upgrading of the 
main canal and distribution system, assuming the role of  “the Engineer” and 
undertaking all tasks as defined under FIDIC agreements; 

                                                 
44 The purpose of the walk through is to provide the opportunity for the FOs to point out to the designers their 

concerns, observations and priorities for rehabilitation and upgrading of their canals so that full attention thereto 
can be accorded during the design process. 
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(iv) Oversee the teams activities  related to supervising construction works ensuring 
compliance to detail provided in the construction drawings and strict adherence to 
technical specifications; 

(v) Oversee quality control methodology put in place, confirming its adequacy and 
ensuring that its employment is satisfactorily carried out including but not limited to 
(a) moisture-density testing of all soil materials to be used in construction and 
subsequent in-place density testing of compacted earth fills, (b) grain size distribution 
of all sand and gravel materials to be used in concrete and gravel materials to be 
used as filter materials, (c) routine slump tests on concrete used in all structures, (d) 
collection and compression testing of concrete cylinders, and (e) water quality tesing 
of all water to be used in mixing concrete; 

 
(vi) Ensure that detailed and quantitative progress reporting, including quantity surveys 

and measurement of all completed works generated in accordance with accepted 
methodology and standard practice, adequate to support the contractors requests for 
progress payments are routinely prepared and certified for subsequent payment; 

(vii) At the end of the construction activities guide and ensure that the team prepares a 
comprehensive construction completion report, inclusive of as-built drawings as 
appropriate. 
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PROCUREMENT PLAN 
 

Project Information PAK: Lower Bari Doab Canal Improvement Project and the Punjab 
Irrigated Agriculture Investment Program 

Country Pakistan 
Name of Borrower Islamic Republic of Pakistan 
Project Name Lower Bari Doab Canal Improvement Project 
Loan or TA Reference TA 4642-PAK: Punjab Irrigated Agriculture Sector Development 

Program 
Date of Effectiveness March 2007 anticipated 
Amount $ $217.8 million ordinary capital resources (first tranche) 

$10.0 million Asian Development Fund (first tranche) 
Of Which Committed, $ $  
Executing Agency Punjab Irrigation and Power Department 
Approval Date of Original Procurement Plan Loan Appraisal: 27 September 2006 
Approval of most recent Procurement Plan                   --------------------- 
Publication for Local Advertisements Assortment of nation-wide Urdu and English language newspapers.  
Period Covered by this Plan 18 months 
 

Procurement Thresholds, Goods & Related Services, Works and Supply and Install 
Procurement Method To be used above 

(Value $) 
International Competitive Bidding (ICB) Works $5.0 million and more 
ICB Goods $500.0 thousand and more 
National Competitive Bidding (NCB) Works Less than $5.0 million 
Limited International Bidding (LIB) Goods $100.0 thousand to 500.0 thousand     
Shopping Goods $100.0 thousand and less 
Exceptional Methods  
Community participation Community contracting anticipated taking the form of subcontracts 

under the main civil works contracts will be employed as 
appropriate. Direct contract award and administration of civil 
works by the farmer organizations will be limited to one or two 
pilot trials.  

 
Procurement Thresholds, Consultants Services 

Procurement Method To be used above 
(Value $) 

Quality- and Cost-Based Selection (QCBS) All identified consulting packages under both the Project and 
Investment Program 

Individual consultants  Short-term assignments on project implementation 
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