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SINDH BARRAGES IMPROVEMENT PROJECT (SBIP) 
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PROCUREMENT OF CONSULTING SERVICES (INDIVIDUAL CONSULTANT) 

CONSULTANT EXPERT ON ENVIROMENTAL FLOW  

PK-AFOF SBIP -224673-CS-INDV 

 

Dated: 06-09-2021 

 

The Government of Sindh is implementing World Bank financed Sindh Barrages Improvement Project. 

The office of Project Management Office (PMO) established within Irrigation Department, Government 

of Sindh is coordinating and monitoring the implementation activities of this project on day to day basis. 

The services of following eligible, motivated and dynamic professional candidates are required as 

individual consultants from market. 

 

S. 

No. 

Name of Position Required Qualification and Experience 

1. Individual Consultant 

Expert on 

Environmental Flow 

   

 Ph.D. or MSc in Water Resource/Hydraulics/Hydrological studies 

or equivalent. 

 25 years of experience related to Hydraulic and Hydrological 

studies including substantial reference on the following topics: 

 Water resource management for irrigation system supplies 

including water balance, hydraulic data collection and analysis, 

production and use of hydrographs, discharge analysis and so 

on.  

 Flow regulation in canal systems.  

 Numerical hydraulic modelling for simulation of flows. 

 Flood management. 

 Calibration of hydraulic structures and discharge measurement at 

river and main canal. 

The consultant shall be based in Pakistan for the duration of the 

study.  

 

 The selection of the consultants will be made following as per Individual Consultant method in 

accordance with the procedures set out in the World Bank Procurement Regulation for IPF 
Borrowers Goods, Works, Non-Consulting and Consulting Service August 2018. 
 

 Job responsibilities (TORs) for subject positions are attached and have been provided on project 

website www.sbip.org.pk  

 

 Detailed CVs along with covering letter addressing Project Director, should reach on or before 
13th September, 2021, before closing of office hours at 1700 hrs. 

 

 

 



Project Management Office (PMO)  

Sindh Barrage Improvement Project  

Irrigation Colony, Adjacent City School PAF Chapter, Shaheed-e-Millat 

Expressway, Karachi 

Phone: 021-99330815 

Website: www.sbip.org.pk 
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SINDH BARRAGES IMPROVEMENT PROJECT 

IDA Financed Credit NO: 62420-Pak 
TERMS OF REFERENCES (TORs) 

INDIVIDUAL CONSULTANT EXPERT ON ENVIRONMENTAL FLOW 

 

MANAGEMENT OF ENVIRONMENTAL FLOW AT D/S OF KOTRI BARRAGE  

Terms of reference (TORs)  

INTRODUCTION 

A Cumulative Impact Assessment (CIA) was conducted during Feasibility Study of 

Rehabilitation of Guddu and Sukkur Barrage under the Sindh Barrages Improvement Project 

(SBIP). According to this CIA, if the impacts of the rehabilitation/construction for each barrage 

are considered individually, they are mostly construction related and of a temporary nature, but 

these impacts may be significant and long term when evaluated in the context of combined 

effects of all existing barrages and proposed rehabilitation works. The present Terms of 

Reference (ToR) aim at informing SBIP on the design of relevant activities to implement And 

the focus is on activities that fall under the mandate of the Irrigation Department e.g. facilitation 

of management of Indus River flow downstream Kotri. These activities will contribute to 

developing the capacity of the Irrigation Department to operate and manage the Barrages as 

per SBIP’s development objective.  

The Water Apportionment Accord (WAA) signed by the four provinces of Pakistan in 

1991 includes an indicative allocation of 10 MAF for environmental flow downstream of Kotri 

Barrage. It was decided at the time that further studies would be undertaken to establish the 

minimal escapages needed below Kotri. Thus, three studies were commissioned in the early 

2000s to provide the necessary background information and make recommendations on the 

environmental flow downstream Kotri Barrage, and an Independent Panel of Expert (IPOE) 

was established to oversee the studies and make a final recommendation.  

The IPOE recommended a minimum flow of 5,000 cfs which is considered necessary 

to check sea intrusion in the Indus Delta. This is equivalent to 3.6 MAF in a year. The IPOE 

further recommended that an additional volume of 25 MAF be released every five years 

(equivalent to 5 MAF per year) to ensure sediment transfer to the Delta. These 

recommendations have then been somewhat disputed on the ground that they were not based 

on sufficiently solid scientific evidence and that the objective-setting process did not follow a 

holistic methodology like environmental flow assessment framework (Gippel, 2015). IUCN 

had previously recommended much higher volumes to be released downstream Kotri for the 

Delta.  

Despite being low in terms of volume requirement, the IPOE recommendations were 

not implemented. Recent trend shows that the minimum flow downstream Kotri is equal to 

zero for an ever-increasing number of days per year (trend line was above 200 days per year 

in 2012-13). The priority is given to irrigation and urban water supply (including for Karachi 

City) over environmental requirements.  



 

At the same time, it is well recognized that there is a huge potential for efficiency gains 

in the irrigation system by reducing and harnessing losses to the drainage system and to the 

groundwater. This in turn requires a modernization of the canal systems to ensure better 

control of the flows and move towards demand-based distribution, taking into account actual 

water requirements. Hence, the issue of environmental flow needs to be considered as part of 

this broader challenge of improved irrigation management. In other words, the volumes 

needed for the environmental flow can be mobilized from the efficiency gains to be generated 

in the irrigation systems.  

SBIP contributes to this broader agenda by improving the management of the three 

Barrages (in addition to the rehabilitation and modernization of the Guddu and Sukkur 

Barrages). With regard to the environmental flow, the project would help establish the new 

rules and associated tools necessary to ensure both a reliable supply to the 14 main canals as 

well as targeted releases in Indus river downstream of Kotri Barrage.  

The SWAT project currently under preparation would contribute to finance the 

modernization of the canal systems for an improved and more efficient irrigation service 

delivery. It will help generate the efficiency gains required to increase the environmental flow 

without negatively affecting the irrigation users.  

Objective 

The objective of the proposed study is to define a process and relevant tools by which 

the flow below Kotri barrage can be managed and monitored by the Irrigation Department so 

as to absorb the variations of the upstream inflows and achieve targeted releases.  

At this stage, the objective is NOT to determine the environmental flow requirements. 

This was done already by the IPOE and should be further updated based on improved scientific 

evidence and a holistic objective-setting process, but this far exceeds the scope and mandate of 

SBIP. The objective of SBIP is to provide the tools needed to manage the Barrages according 

to set flow targets for all usages, including irrigation and environmental flow. The general idea 

is that flow variations occurring at the upstream end of the system (Guddu Barrage) need to be 

transferred downstream without affecting the flow targets set for the 14 main canals. These 

variations will thus contribute to the environmental flow downstream Kotri.  



Scope of Work 

The consultant will make use of all the existing available information and data, tools 

and models to prepare the report. The assignment will comprise of (but not limited to) the 

following tasks:  

i. Detailed description of the current process by which the available flow is allocated to 

the 14 main canals and to the Indus downstream Kotri Barrage. This includes the 

management of the three Barrages as well as the management of the releases from the 

storage dams upstream (through IRSA and WAPDA). The description will consider the 

relevant time scales e.g. allocation for the season and corrections made during the 

season.  

 

ii. Collecting discharge data from past five years including target values and actual values 

and analyzing the deviations. The consultant will produces hydrographs for (a) flows 

released at the main dams upstream: (b) flow entering the Sindh Province at Guddu 

(resource available); (c) flow exiting the system at Kotri (environmental flow); and (d) 

flow discharged to the 14 main canals and show how deviations in the inflows are 

translated into deviations of the outflows at the different exit points. 

iii. Analyze the hydrographs produced under (ii) for different seasons / periods of time and 

draw conclusions as to the min, average and max deviations to be considered and 

managed so as to ensure a reliable supply of the 14 main canals. Derive from this 

analysis recommendations regarding the minimum flow required to be released 

downstream Kotri Barrage so that the variations of the inflow at Guddu can be absorbed 

without compromising the supply of the canals (which is achieved by transferring all 

the variations downstream the system).  

iv. Consider additional requirements for fish passage (from parallel fish migration study).  

v. Based on the above, make recommendations for 10-day minimum releases downstream 

Kotri Barrage that are necessary for operational purposes (not linked to environmental 

flow requirements).  

vi. Considering the current process described under (i) and the hydrographs analysis, make 

recommendations for the improvement of the process and development of necessary 

management tools to ensure appropriate supplies to the 14 main canals and transferring 

of flow variations downstream (monitoring of deviations, communication of flow data, 

communication with IRSA and/or WAPDA on flow releases at main dams).  

vii. Describe implementation arrangements (contracts required and their detailed scope) 

and provide cost estimates for the recommendations.  

viii. Present the results and recommendations to IRSA, Sindh Irrigation Department, 

and in a stakeholders’ workshop.  

Consultant’s qualifications 

 

Education: Ph.D or MSc in Water Resource/Hydraulics/Hydrological studies or equivalent. 

 

Experience required: 25 years of experience related to hydraulic and hydrological studies 

including substantial reference on the following topics: 

 Water resource management for irrigation system supplies including water balance, 

hydraulic data collection and analysis, production and use of hydrographs, discharge 

analysis and so on.  

 Flow regulation in canal systems.  

 Numerical hydraulic modelling for simulation of flows. 



 Flood management. 

 Calibration of hydraulic structures and discharge measurement at river and main canal. 

The consultant shall be based in Pakistan for the duration of the study.  


