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TERMS OF REFERENCE
FOR
FEASIBILITY STUDY
ON
KOTORI MAIN CANALS CONTROL
AND TELECOMMUNICATION SYSTEM

Objective of the Study

The objective of the Study is to formulate a plan of the Kotori main canals control and

telecommunication system covering the Kotori Barrage command area to maximize the

agricultural production by utilizing the irrigation water effectively and to contribute to

environmental conservation by alleviating the waterlogging and solinity problem.

IL.

Study Area

The Study Area shall include the Kotori Barrage command area and the area related to

the telecommunication system in the southern region of Sindh, the Islamic Republic of

Pakistan.

III.

Scope of the Study
The Scope of the Study shall include followings;
(@)  Survey to Present Situation

i) to make a field reconnaissance of the Study area to identify the scale and
components of the Study,

ii) to collect and investigate economical, sociological, institutional and
environmental data and data of on-going projects including irrigation,

drainage and on-farm development projects.
iii) to collect basic data for the study of irrigation water management such as

- meteorological and hydrological data,

+ irrigation facilities including locations of canals, regulators and gauges,



iv)

V)

vi)

vii)

viii)

(b)

 drainage facilities,
+ designed and actual discharges of the Barrage and canals,
- - regulation, practice and organization of irrigation water management.

to collect and investigate agricultural data, such as,

 land use and soil classification,
- farming practices, cropping pattern and yield of crops
« crop intensity and production,

 farmers organization.

to examine the current condition of telecommunication and electrification

systems and their regulations in Pakistan,

to investigate the availability of equipment and materials required for the
telecommunication system and water-supply management system,

to investigate actual flood or canal breach damages caused by lacking or
insufficient information concerning the water management,

to examine damages by salinity and waterlogging.
Setting of a sample area for survey of irrigation water management

It is essential to understand and analyze the current actual situations of

irrigation water management and communication system in the Study area.

For this purpose, a sample survey area comprising one branch canal
command area shall be set up to make the following surveys.

« actual practices of irrigation water management and communication,
+ organizations for communication and water management system,

« on-farm water management and communication by farmers,

+ devise, practice and accuracy of flow measurement,

+ measure, time and expense for communication,

+ identified problems and solutions,



(c) Analysis, Study and Planning

i) to study and assess agricultural productivity, crop rotation, supply and
demand of irrigation water and appropriate water management method for the
Study area,

ii) to prepare a suitable and reliable plan for the water management and
telecommunication system after alternative studies on the automation level,
and taking into consideration the economic aspects and O/M

iii) to study the organization and cost estimate for O/M of the irrigation water
management and telecommunication system in the Study area,

iv) to design facilities on a feasibility level for the telecommunication system and
its rélating equipment,

V) to prepare the implementing program for the Project including cost estimation
broken down into foreign and local portions, method and process of financial
arrangement,

vi) to evaluate the direct and indirect benefits of the Project,

vii) to examine the economic feasibility of the Project.

IV.  The Study Schedule

The Study will be carried out in accordance with the schedule as attached herewith.
The schedule is tentative and subject to be modified if necessary.

The Study period will be within one year, but an interim report which should be
applicable to the PC-1 form in Pakistan will be prepared within 6 month after the
commencement of the Study.

V. The Study Team will prepare and submit the following reports in English to the
Government of Sindh.

a) Inception Report: Inception Report will be prepared at the commencement of
the field survey, covering the method of approach and proposed plan of



operation. Thirty (30) copies of the report will be submitted to the
Government of Sindh.

b) Progress Report: Progress Report will be prepared at the end of the field
survey. Thirty (30) copies of the report will be submitted to the Government
of Sindh.

c) Interim Report

Interim Report will be prepared within 6 months after the commencement of
the Study. Thirty (30) copies of the report will be submitted to the
Government of Sindh.

d) Draft Final Report: Draft Final Report will be prepared within ten (10)
months after the commencement of the Study. The Report will cover all
studies, analyses and plans with enough supporting data and information.
Thirty (30) copies of the Main Report and the supporting annexes will be
submitted to the Government of Sindh. The Government of Sindh shall
provide their comments on the Report within twenty (20) days after receipt of
the Report.

e) Final Report: Final Report will be finalized within forty-five (45) days after
receipt of the comments from the Government of Sindh on the Draft Final
Report. Fifty (50) copies of the report and relevant annexes will be submitted
to the Government of Sindh.

VI.  Undertaking of the Government of the Islamic Republic of Pakistan

The Government of Sindh shall, at its own expense, provide the Japanese study team
with the following, in cooperation with other agencies concemed, if necessary:

i) available maps, data, reports and informations related to the Study,

ii) counterpart personnel: one (1) chief counterpart personnel,
three (3) engineers from WAPDA covering
hydrology, irrigation water management and
agronomy,
five (5) counterpart personnel,



iii) suitable ofﬁce-space in Hyderabad with facilities for ten (10) persons,

iv) four vehicles with drivers.

VII.  Undertaking of the Government of Japan

For the implementation of the Study, the Government of Japan will, through JICA,

take the following measures;

1. to dispatch, at its own expense, the study team to Pakistan,

2. to pursue technology transfer to the Pakistan counterpart personnel in the
course of the Study,

3. to provide the equipment and machinery necessary for the implementation of
the Study,

4, to bear the expense to procure materials including the aero photographs

covering the whole study area,



TENTATIVE SCHEDULE OF THE STUDY

Month M/M

Expert
1123415678 (9(10|11[12{13]14 Field Office Total
Teafn Leader --F-1- -1 - 55 4.0 95
Telecommunication Eng. “cr-1- 1 5.5 4.0 9.5
System Eng. --F-1-- 3.0 3.0 6.0
Irrigation Eng. et 1T- 5.5 5.0 10.5
Drainage Eng. =-r- 2.0 2.0 40
Designer i 11 4.5 4.0 8.5
Hydraulic Eng. i ' 2.0 2.0 4.0
Agronomist i 3.0 2.0 5.0
Economist o - 4.0 4.0 8.0
Hydrologist ol 3.0 2.0 5.0
38.0 ' 32.0 70.0
oSubmission of Report
Inception Report A
Progress Report A A
Interim Report A
Draft Final Report A
Final Report A
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TERMS OF REFERENCE
FOR
ENGINEERING CONSULTANCY SERVICES
FOR
CONSTRUCTION OF MAKHI FARASH LINK CANAL

1. Objectives

The objectives of the engineering consultancy services are to successfully construct
the Makhi Farash Link Canal by assisting and advising the Government of Sindh (hereinafter
referred to as the Government).

2. Scope of Works

The engineering consultancy services will consist of three components, i.e.

i)  Consultancy services during the pre-construction stage including preparation
of the Implementing Program for OECF;

ii)  Consultancy services for construction supervision; and

i)  Consultancy services for training.
3. Terms of Reference
3.1 Consultancy services during the pre-construction stage
i) Review and confirmation of the project plan
The Consultant shall assist and advise the Government in review and
confirmation of the project plan, in particular, the availability of water

resources, sediment exclusion measures, design criteria, justification of the
project and other issues relevant to the project plan.



iv)

Preparation of the Implementation Program

The Consultant shall assist and advise the Government in preparation of the
Implementation Program including the construction period, contract package,
construction costs, etc. The Implementation Program will be the basis for the
financial arrangement with OECF.

Preparation of tender documents

The Consultant shall assist and advise the Government in preparation of tender
documents suitable for international competitive bidding. The tender
documents will include conditions of tender, bill of quantities, specifications
and tender drawings.

Tender and tender evaluation

The Consultant shall assist and advise the Government in international
tendering and tender evaluation.

3.2 Consultancy services for construction supervision

The Consultant shall assist and advice the Government in the construction supervision

as follows:

i)

Preparation of various formats and guideline required for effective and
efficient supervision of construction worksj

Site take-over and other pre-construction arrangements including:

- land acquisition

- review of contractor's work schedule

- review of master list of equipment and materials

- review of contractor’s insurance policy



vii)

Quality control of project works including:

- setting out and survey reference controls

1

materials testing

establishing inspection program

acceptance and rejection of work

Progress control of project works including:

approval and control of construction schedule

review and approval of contractor's work plan

planning and coordinating CPM scheduling

review and approval of contractor's working drawings

Controlling project costs
- use of micro-computer system for processing cost data
- preparation and processing contractor's billings

- periodic checking of remaining quantities and costs estimates

Safety control

- preparation of safety program

Variation orders

- issuance of variation orders including necessary plans, specifications and
related data

- preparation of rates and prices for negotiation with contractor

Claims and disputes
- processing of claims

- settlement of disputes



3.3

4.

ix)

X)

xi)

Completion of construction works
- final inspection

- take-over of works and issuance of certificate

Liaison and coordination
- arrange coordination meetings among the owner, contractor and consultant

- liaise with and report to the financing agency

Other-services which may be deemed necessary

Consultancy services for training

The Consultant shall prepare and implement a training program for meaningful
transfer of knowledge and professional training of personnel designated by the Government.
The program will include seminars, discussions, on-the job training and overseas training.

REPORTING

The Consultant shall prepare and submit the following reports.

i)

iif)

iv)

Monthly Report (25 copies) containing mobilization and demobilization of
consultant personnel, progress of works, man-months used, problem
encountered, and program in next month.

Quarterly Progress Report (25 copies) to be submitted at three month intervals
(no Monthly Report is submitted for the same month), giving a summary of
Consultant's activities, technical problems, deviation from original schedule
and program in next period.

Implementation Program (25 copies) to be submitted within five (5) months
after the commencement of the services in compliance with the guideline of the
Financing Agency.

Tender Documents (30 copies) to be submitted eight (8) months after the
commencement of services.



v)  Tender Evaluation Report (25 copies) to be submitted after relevant services
covering detailed analysis of tenders and recommendation of successful
tenderer.

vi) Completion Report (25 copies) to be submitted at the completion of the
services giving all aspects of completed construction works.

vii)  Operation and Maintenance Manual (25 copies) to be submitted at the end of
the construction work.

viii)  Other Reports (25 copies) to be submitted from time to time as required,
covering special technical matters relating to the project.

WORK SCHEDULE, REQUIRED EXPERTISE AND MAN-MONTHS

The project will require five (S) years for completion including the pre-construction

arrangement, tendering and construction as shown in the project work schedule (see
Figure-1). The required engineering consultancy services will be 244 man-months (see

Table-1), of which summary is shown below:

5.1

Foreign Local
Consultants Consultants Total
Pre-construction stage 41 17 58
Construction supervision stage 80 106 186
Total 121 123 244

Expertise required during the pre-construction stage

i)  Project Director (foreign expert, 1 M/M) with sufficient experience in
management of similar projects. He shall represent the Consultant and be
responsible for all the services of the Consultant in the site and home office.

ii) Team Leader (foreign expert, 18 M/M) with at least 15 years experience in
planning, designing, construction and O/M of irrigation and drainage projects.
He shall be responsible for
- coordination of each Consultant's works
- liaison between the owner, the financing agency and the consultant



lii)

- preparation of reports

- review and confirmation of the project plan

- preparation of the Implementation Program

- preparation of tender documents

- assistance to the Government in tendering and tender evaluation

Hydrologist (local expert, 3 M/M) with at least 15 years experience in
hydrological analysis and sedimentation problems. He shall be responsible
for:

- review and confirmation of the project plan with respect to the availability
of water resources from River Indus, operation of Chotiari Lake, estimate
of sediment load in future and other relevant issues.

Soil Mechanic Engineer (foreign expert, 3 M/M) with at least 12 years
experience in soil mechanical analysis. He shall responsible for:

- review and confirmation of the project plan and design from soil
mechanical point of view with emphasis on embankment materials and
foundation.

Topo-survey Engineer (local expert, 4 M/M) with at least 12 years experience
in topographic survey. He shall be responsible for:

- preparation of specifications and tender documents for topographic survey
of the canal route by local contractor

- supervision of the survey work

Irrigation and Drainage Engineer (foreign expert, 8 M/M) with at least
10 years experience in planning and designing of irrigation and drainage
projects. He shall be responsible for:

- review and confirmation of the project plan with respect to the design
criteria, water requirements, design of canal and structures, construction
plan, contract package, operation and maintenance plan, and estimation of
project costs in collaboration with other experts,

- preparation of the implementation program.



vii)

viii)

ix)

Design Engineer (local expert, 4 M/M) with at least 12 years experience in
designing irrigation and drainage facilities. He shall be responsible for:

- review and confirmation of the project plan and design from the designing
point of view, and

- preparation of tender drawings for canals and structures.
Cost Estimate Engineer (foreign expert, 3 M/M) with at least 8 years

experience in construction planning and cost estimate for irrigation and
drainage projects. He shall responsible for:

- review and confirmation of the project plan with respect to the construction
plan and cost estimate,

- study of adequate contract packaging in collaboration with other experts,
and

- up-dating of cost estimate.
Mechanical Engineer (foreign expert, 2 M/M) with at least 10 years experience

in design and erection of gates and other mechanical works. He shall be
responsible for:

- review and confirmation of the project plan with respect to the mechanical
works, and

- preparation of tender documents for the mechanical works.

Agro-economists (foreign expert 3 M/M, local expert 3 M/M) with at least

12 years experience in agro-economical analysis of irrigation and drainage
projects. They shall be responsible for:

- review and confirmation of the project plan from the agro-economic paint
of view,

- agro-economic bench mark survey at the field on a supplementary basis,
and

- preparation of the implementation program for the part of economic
justification.



xi)

Specialists as required (foreign expert 3 M/M, local expert 3 M/M) shall be
mobilized, as and if they become necessary, upon prior approval of the owner.

5.2 Expertise required for construction supervision

i)

Team Leader (foreign expert 42 M/M) with at least 12 years experience in
planning, design, construction management and O/M of irrigation and drainage
projects. He shall be responsible for:

- assisting and advising the Government with respect to overall construction
management of the project including the quality control, progress control,
project cost control, safety control, variation orders, claims and disputes,
issuance of certificate, etc.,

- liaison and coordination between the owner, the contractor, the consultant
and the financing agency, and

- other consulting services which may be deemed necessary.

Construction Engineer A & B & C (two local experts, 42 M/M each and one
foreign expert, 30 M/M) with at least 12 years experience in construction
management of similar projects. They shall be responsible for:

- report to the Team Leader with respect to all aspects of construction
supervision.

Design Engineer (local expert 3 M/M) with at least 10 years experience in
designing hydraulic structures and earth works. He shall be responsible for:

- design of structures and earth works, if modification of original designs
should become necessary due to the unexpected change of design
conditions.

Topo Survey Engineer (local expert 10 M/M) with at least 10 years experience
in topographic survey. He shall be responsible for:

- all topographic survey as and when become necessary during the canal
construction.



V)

vii)

Mechanical Engineer (foreign expert 3 M/M) with at least 10 years experience
in design and erection of gates and other mechanical works. He shall be
responsible for:

- approval of manufacturer's shop drawings,
- inspection of manufacturing of gates and other mechanical equipment, and
- supervision of erection of mechanical works.

O/M Specialist (local expert 4 M/M) with at least 12 years experience in the
operation and maintenance of irrigation and drainage system. He shall
responsible for:

- preparation of O/M manual by the time when part or all of the constructed
facilities start commissioning.

Specialists as required (foreign expert 5 M/M, local experts 5 M/M) shall be
mobilized as and when they become necessary upon prior approval of the
owner.



Table-1 EXPERTISE REQUIRED

Total MM Foreign Local

Pre-Construction Stage

Project Director 1 1 -
Team Leader 18 18 -
Hydrologist 3 - 3
Soil Mechanic Engineer 3 3 -
Topo Survey Engineer 4 - 4
Irrigation & Drainage Engineer 8 8 -
Design Engineer 4 - 4
Cost Estimate Engineer 3 3 -
Mechanical Engineer 2 2 -
Agro-economist (2) 6 3 3
Specialists as required 6 3 3
Sub-total 58 41 17
Construction Stage
Team Leader 42 42 -
Construction Engineer A 42 - 42
Construction Engineer B 42 - 42
Construction Engineer C 30 30 -
Design Engineer 3 - 3
Topo Survey Engineer 10 - 10
Mechanical Engineer 3 3 -
O/M Specialist 4 - 4
Specialists as required 10 5 5
Sub-total 186 80 106

Total 244 121 123




Figure-1

PROJECT WORK SCHEDULE AND CONSULTANCY SERVICES SCHEDULE

Work Item

1st Year

2nd Year

3rd Year

4th Year

5th Year

c ion of M.F. Link Canal

1. Pre-construction Stage
Review of Project Plan
Implementation Program
Prep. of Tender Documents
Tendering

Tender Evaluation & Award

2. Construction Stage

Package - 1
Package - 2
Package - 3

Consultancy Services

1. Pre-construction Stage

2. Construction Supervision
3. Training

4. Reporting

Monthly Report

Quarterly Progress Report
Imprementation Program

Tender Documents

Completion Report

Operation & Maintenance Report

30

30

30

42
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TERMS OF REFERENCE
FOR
ENGINEERING CONSULTANCY SERVICES
FOR
ACCELERATED PROGRAMME OF WATERCOURSE
IMPROVEMENT IN SIND

1. Background

Water resources management of Pakistan marks a visible break from the past strategy
of reliance on the construction of large dams. Relief is being sought increasingly in better
water management and conservation of water by such widely spread programs as canal
remodelling, rehabilitation and lining of on-farm facilities, etc. The environmental problem
including waterlogging and salinity is also the focus of attention.

The principal objectives and strategies of the Seventh Five Year Plan include the
following:

- Improve the efficiency of canals and drains by remodelling them;

- Achieve the equitable and assured distribution of water by rehabilitating the
existing irrigation and drainage system;

- Achieve improved irrigation efficiency by reducing water losses in the
watercourses commands through "On-farm Water Management Program";

- Achieve optimal use of water by extending as far as possible Command Water
Management concept on the basis of seven project areas covered under the Sixth
Plan.

There are many projects being planned based on the above concepts and implemented
under the Department of Agriculture, Government of Sind, e.g. Command Water
Management Project, Left Bank Outfall Drain Project, South Rhori Fresh Ground Water
Project, etc. The proposed Accelerated Programme of Watercourse Improvement in Sind
(hereinafter referred to as APWI) was also formulated complying with the above objective and
strategy of the Seventh Five Year Plan.



- Objectives of the APWI

The objectives of the Accelerated Programme of Watercourse Improvement in Sind

a) Renovation of 20,000 watercourses with pucca lining, prefabricated water
control structures and earthen improvements,

b)  Precision land levelling of 68,000 acres of irrigated land,

¢) Establishment of 670 demonstration plots with an area of four acres each in
order to show the best possible and feasible use of available inputs (water &
non-water).

The APWI would lead to:

a)  Increasing agricultural production through effective utilization of irrigation water
to be saved by improved on-farm water management practices;

b) Contributing to the environmental betterment through prevention of further
waterlogging and salinization of soils,

¢)  Facilitating the coordination and cooperation between the provincial on-farm
water management and extension projects and strengthening the water
management advisory capabilities of the extension services, and;

d) Strengthening farmers participation in formal Water Users Associations in order

to improve water and non-water input management and ensuring adequate
maintenance of civil works.

Executing Agency

Director General, Agricultural Engineering & Water Management, Sind.

First Phase Proejct

Since there are vast number of watercourses scattering over the Sind province, a
phased implementation will be needed. The First Phase Project will be implemented for

selected priority areas and completed within five (5) years.



The individual scheme of watercourse renovation, precision land levelling and
demonstration plots is rather minute in scale, but enormous in number.

In order to efficiently and effectively control such schemes, project management tools
will be provided for every stage of project implementation including the selection of area,
design, construction and operation and maintenance.

The first step of the Project will be the preparation of Implementation Program which
is required for the loan application. The Implementation Program will be revised from time to
time when the plan and design of a batch of projects become concrete and ready for
construction.

2. Objective of Consultancy Services

The objective of the engineering consultancy services is to provide assistance to the
Government of Sind (hereinafter referred to as the Government) for successful
implementation of the First Phase Project of the Accelerated programme of Watercourse
Improvement in Sind.
3. Scope of Work

The scope of work will involve the followings:

i)  Provide assistance to the Government in formulation of project management
tools for effective implementation of the Project,

i) Provide assistance to the Government in preparation of the Implementation
Program in accordance with the guideline of the Financing Agency,

iii)  Provide assistance to the Government in the project implementation and
management,

iv)  Provide assistance to the Government in staff training.



Detailed terms of reference for the consultancy services are as follows:

€)) Provide assistance to the Government in formulation of project management tools for

effective implementation of the Project.

i)

ii)

To review the current working process of watercourse improvement projects,

To identify necessary information/data for smooth implementation of the
Project,

To formulate project management tools for the watercourse renovation, precise
land levelling and demonstration plots including:

a)  project selection tool

b) project design tool

C)  project construction tool
- progress report form
- technical check list
- check list for inspection
- check list for project completion

e)  Operation & maintenance tool

(2)  Province assistance to the Government in preparation of the Implementation Program

in accordance with the Guideline of the Financing Agency including:

i)

ii)

i)

To select the First Phase Project areas to be developed within five (5) years,
To formulate the project plan for the selected development areas,
To prepare the Implementation Program in accordance with the Guideline of

the Financing Agency covering project works, construction schedule, O/M
plan, cost estimate and project justification.



3) Provide assistance to the Government in the project implementation and management
including:

i) To select individual project for implementation by checking plans and
feasibility of each scheme,

ii)  To design project facilities,
iii) To manage the project,
- prepare and manage project construction of project works,
- monitor the progress of work
- monitor the technical aspect of the Project

- manage the account of the Project

iv)  To revise, improve, modify and/or update the project plan and detailed
engineering designs, if found necessary,

v)  To make arrangements for procurement of services and/or goods, as and if
necessary.

4) Coordinate and liaise with relevant agencies including the Financing Agency and other
relevant Government agencies.

&) Provide assistance to the Government in staff training
i)  To provide and implement training programs for project staff designated by the
Government including seminars, lectures, on-the-job training and overseas
training.
4. Reporting
The consultant shall prepare and submit the following reports and documents,
i)  Monthly Progress Report (Twenty (20) copies)
The Monthly Progress Report shall include descriptions on the progress of

consultancy services, problems encountered, and schedule in succeeding
month,



iv)

Implementation Program (Thirty (30) copies)

The Implementation Program will be used for application of the loan. The
Implementation Program will be prepared within four (4) months after the
commencement of the services. Revised Implementation Program(s) will be
prepared as required for the selected projects within limit of the loan amount.

Design Reports (Twenty (20) copies each)

Basic design concepts, criteria and calculations will be explained in the Design
Reports. A Design Report will be prepared for each & batch of schemes.

Project Management Tools and Operation and Maintenance Manual
(Fifteen (15) copies for draft, thirty (30) copies for final version)

The Manual shall be prepared within four (4) months after the commencement
of the services in draft. The Manual will be finalized by the end of the services
after improvements.

S. Work Schedule and Required Man-months for Experts

The Project period would be five (5) years. The schedule of the Project work and
consultancy services is shown in Figure-1. Required experts and man-months are shown in

Figure-2 which are summarized below:

Total 700 man-months
Foreign experts 188 man-months
Local experts 512 man-months



Figure-2 REQUIRED CONSULTANCY SERVICES

Expert 1st Year 2nd Year 3rd Year 4th Year 5th Year ’(l‘%
TamLaser © e S s
rigation Engineer (F) e 24
igai Engicer (1) e — 2
e —, ,— 2
pasmoni ) 2
Economist (L) | 2
Design Engineer (L) e 24
Construction Engineer (F) 5siiz==iii:|:==s:===:::l::::::::::T'* 36

Design Engineer (L)

....................................................... 60
NN EEEERE RN R N

Accountant (L)

Assistant Accountant (L)

R R R e A N A N R T T e A R I B 60

BN RN NN RN N R
4 Sub-Engineers (L) 240
Specialist as required 40
700
Total F = 188
L = 512

Note: F. Foreign Expert
L. Local Expert



Figure-1

SCHEDULE OF THE PROJECT AND CONSULTANCY SERVICES

Work Item

1st Year

2nd Year

3rd Year

4th Year

5th Year

A. Project Implementation

i) Formulation of Project
Management Tools

ii) Preparation of Implementation
Program

iii) Project Implementation
Jst Batch Proejets
- selection & design
- construction
- OM
2nd Batch Proeicts
- selection & design

- construction
- OM

iv) Staff Training

B. Consultancy Services

C. Reporting
i) Monthly Progress Repont
ii) Implementation Program
iif) Design Reports

iv) Project Manaement Tools and
O/M Manual

Y

60

60
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