	[image: image1.png]Natural
Heritage
Institute





	[image: image2.png]



	[image: image4.png]





Rappateur’s Report
Workshop to Design the Technical Investigation of the Potential to Reoptimize the operation of Tiga and Challawa Gorge Dams, Irrigation Systems and other Water Bodies to Restore Livelihood and Ecological Functions in the Hadejia-Nguru-Yobe-Lake Chad Basin
Introduction
The workshop as sponsored by Hadejia-Jama’are-Komadugu-Yobe Basin Trust Fund (HJKYBTF) and the Federal Ministry of Agriculture and Water Resources (FMAWR) took place at the Royal Tropicana Hotel, Kano, Nigeria on August 22 and 23, 2007. Conveners for the 2-day event were FMAWR, Hadejia-Jama’are River Basin Development Authority (HJRBDA), Chad Basin Development Authority (CBDA), IUCN-BRAO (The World Conservation Union) and the Natural Heritage Institute (NHI) of the United States of America.

In an opening address, the Chairman of Board of Trustees of the HJKYBTF, his Excellency, Engr. (Amb.) Bunu Sheriff Musa, OFR pointed out that the workshop was organized as an informal working session among technical experts, partners and potential partners, rather than a policy forum. He encouraged full participation of all experts during all deliberations for them to bring out technical ideas that are practicable for implementation, and effect mitigation. He further pointed out that the sessions would be conducted for the following outputs:
1) A detailed scope of work and study plan

2) A roster of the collaborating institutions and task assignments

3) A budget reflecting  the level of effort and resources required for each task

4) A fundraising strategy

For each session, the objective was to ascertain:

· How to design the study plan

· What will be needed

· What data exist and how adequate are they

· What institutions possess the needed data sets and how we can obtain them

· What analytical tools do we need

· Who possess these analytical tools and how adequate are they

· What is the least institution to undertake each element in the study plan

· What is the level of effort required for each such institution to undertake each such element

Other highlights of the opening session included other opening statements of the key government officials and conveners. They included Prof. Aimé Joseph Nianogo, Regional Director, IUCN-BRAO, Engr. Joe Kwanashie of the Irrigation and Drainage Department of FMAWR, Dr. Abubakar Garba Iliya, Managing Director of CBDA, Mr. Muhammed Bila of Lake Chad basin Commission (LCBC) and Engr. Sunusi I. Abdullahi, Managing Director of HJRBDA. At the end of the opening statements, the Chairman introduced the first programme, an orientation to the Workshop.

The orientation was conducted by Mr. Gregory A. Thomas of the NHI. He presented a paper titled “Technical Workshop to Re-optimize Tiga and Challawa George Dam operations to Restore Livelihoods and Ecosystems on Hadejia-Nguru wetlands”. Key highlights of the paper included the following:

· A brief about Natural Heritage Institute (as US Based NGO) with the mission to “restore ecological functions in developed system world-wide. The institute, according to the paper, draws funding from government, inter-governmental organizations, and private charitable foundations.
· A brief about the global initiatives to re-operate major dams for environmental performance. The highlight drew history that over three-quarters of large dams by 1949 were in industrialized countries. But today two-third of the world’s 49,000 dams are in developing countries, with as many as 1,700 under construction in the world hotspots including china, India, Brazil and West Africa.
· He summarized the other dimension of the global freshwater crisis due to loss of natural functions and processes resulting from flow alterations, flow depletions, fragmentation of rivers and disconnection of rivers from floodplains, wetlands, deltas and estuaries which he showed graphically using both hydrographs and 3-dimensional sketches. 
· The paper revealed key re-optimization of dam operations process which could lead to:

a. Release of flow pattern that more closely mimics the natural variability in flows

b. Re-create an annual artificial flood

c. Recharge aquifer
d. Converts dams to run-of-the-river operations

e. Re-operating the entire water management system - not just the storage component
· These Mr. Thomas put within the context of the existing operations, objectives, benefits and challenges of both the Tiga and Challawa George dams, growing (drawing) inference to flood situations in the Hadejia-Nguru wetlands in 1974 and 1993.
· He further used simulation of reservoir operations of Tiga, Challawa, Hadejia Barrage, Kafin Zaki and other small dams on Hadejia tributaries. This he used in comparing the natural flooded areas and the re-operation scenarios (following the 1993 report by Hollis, Adams and Aminu-kano).
· Finally, following key concept definitions and expected benefits of the re-operations, he enumerated the expected outputs of the workshop as follows:
a. Well defined scope of work
b. Task enumerated

c. Partners identification and their roles defined

d. Some of the budget

e. And funding strategy

Through the presentation he recognized the achievements in the basin so far, which included the formation of the Catchment Management Plan (CMP), the development of Water Charter, the formation of the Trust Fund and the establishment of partnerships among the different institutions. 

At the end of this presentation, the Chairman called for Coffee Break, for the workshop to be reconvened in 15 minutes.
11.00am Session 1: Defining a Target Downstream Flow Pattern to restore Livelihoods and Ecological Functions in the Hadejia-Nguru wetlands
Technical Chair: His Excellency, Engr. (Amb.) Bunu Sheriff Musa, OFR, Chairman of the Board of Trustees of HJKYBTF Trust fund.
Facilitators: Prof. Francis A. Adeniji, Director of the Center for Arid Zone Studies (CASZ) and Daniel Kwesi Yawson, IUCN-BRAO

While the session was expected to:

1. explore methodologies; specifying the environmental restoration hydrograph, or range of hydrographs that reflect the inter-annual variability in rainfall and the inherent uncertainties associated with the exercise, and

2. design an adaptive management program to monitor the results of environmental flow releases against expected outcomes

Discussion came to center on “issues” identified and listed on the workshop Agenda. Thus, some concepts and methodological tools were identified.
Mr. Muhammad Bila (LCBC) showed concern on the ways to demarcate inundated settlements and farmlands. This was addressed by the fact that a number of high resolution satellite images exist. This, workshop notes, could be used for the accurate demarcation of the problems.

Dr. Saleh M. Toro (HJKYBTF) was of the view that “socio-economic dynamics” was missing in the task list. It was unanimously agreed that fluvial deposition and siltation analysis has been included in Task 1.06. It was really the need to know the generation of the deposition of the sediments.

Dr. Maikano Rabi’u (HJKYBTF) brought out the need to look at “Environmental Pollution” to be made a key matrix for measurement. This was adopted by consensus.
Dr. Muhammed L. Balarabe (ABU) touched on biodiversity concerns in the basin in terms of the Ramsar site, population pressure, forestry as well as desertification and climate change effects. He was of the opinion that the larger environmental picture should be looked at.
Dr. Usman Hayatu Dukku (ATBU) drew attention on the interchangeable uses of Typha and Typhus on the workshop document, especially the Task Matrix. He pointed out that while, according to the general knowledge the workshop is up to investigate and mitigate Typha invasion, Typhus is a tropical disease/ailment which of course is not the focus of the workshop. This was also noted and corrected; Typha to replace Typhus wherever the latter is used.

Engr. Dr. Zaji Bunu (LCBC/GEF Project) suggested that on the workshop heading after “the Tiga and Challawa Gorge dams, irrigations systems”, “and other water withdrawals” should be added. He also suggested that under the bullet point starting with methods for identifying the links … a sixth point should be added as “inundation of settlements and farmlands”. He was also concerned of the last few words “… and limitations on the availabilities of sediment sources” has not being clear. This tries to indicate, in his opinion, that availabilities of sediment sources as a positive issue.

Prof. Matt Fini A. Ivbijaro (MATTIVI Nig. Ltd) expressed deep concern that under “environmental services” there is the apparent absence of “Environmental Impact Assessment (EIA)” which he pointed out that it is instituted by law that all (major) land projects in Nigeria must have an EIA, which should specify the kind and level of impacts, as well as the mitigation measures necessary to address the impact. Thus, an Environmental and Socio-Economic Impact Assessment (ESIA) was adopted, as noted as part of the task matrix to be undertaken (Task 1.02 was modified to reflect this accordingly). He emphasized on ecosystem restoration (e.g. the environment and biodiversity) as well as gender disaggregating. Dr. Hassan Bdliya (HJKYBTF) strongly supported the ESIA inclusion in the project and also cautioned on the irrigation schemes.
Prof. Emmanuel A. Olofin (BUK) made a detailed observation on, especially, water withdrawals for urban use. This is particularly the case of municipal water needs for urban Kano. He pointed out the case of municipal water supplies from Challawa too, which he said is also significant. Secondly, he drew attention to the soil stability (thus lesser erosion) in the River Kano relative to Challawa. He observed people have by now come to adjust the “newer” environment with (many) villages and farmland occupying the (former) river channels.
Observations were made with these submissions. Engr. Sunusi I. Abdullahi (HJRBDA) clarified the case of water withdrawals, and the stability and instability of the soil aggregates between the two channels (Kano and Challawa).

Prof. Emmanuel Oladipo (IEM Niger/Nigeria Project) was very quick in drawing attention to Trans-boundary issues, especially when we get to the downstream environment where different communities move across different river basins (following water flows). He pointed out the issues of legal and administrative framework as they might exist in the different “countries” (and/or states). He also stressed that more should be done on the socio-economic issues.
After a thorough examination of these difficulties, Prof. Francis A. Adeniji (CASZ/Unimaid) made the proposal that it is imperative to include a legal and institutional framework in the task matrix. This was adopted.
Following earlier submission by Prof. Ivbijaro, Dr. Stephen Fraser (HJKYBTF) pointed out his feelings that an EIA as a standing component (on its own) should be made. This was adopted by way of the modification of Task 1.02.

Mal. Mustapha Kolo Adam (CASZ/UniMaid) followed up Prof. Olofin’s submission, pointing out the key areas of “potential conflicts” between different resource-users within the basin. Some of the communities he quickly identified to include the pastoralists, farmers, fishermen, etc.

Mr. Franz-Dieter Wahl (Coordinator, EU Water Supply and Sanitation Programme, Jigawa State), “I’m sorry I’m new in Nigeria and want to understand certain procedures. First, I want to understand the title of the different sessions. This concern is to do with the belief that a Session needs to include defining social, economic, environmental, institutional arrangements. Secondly, I want to understand what the detailed arrangements at this Workshop are. Are we to identify key NGOs and assign them the work or are we to identify them; then ask them to tender for the job?”
Chairman was quick to intervene particularly on the second aspect. He clarified that the Workshop is not to ask for tender in any detailed way. It was finally decided that as the key participating organizations, the State IWRM Committees could be identified and they could in turn identify the particular organizations, including NGOs, to assign them the particular job.

Engr. Dahiru Ibrahim Mshelizah (CBDA) expressed worry on the hydrological data collection; at what level is data collection taking place? The workshop followed up with the expression of worry following Engr. Mshelizah’s. It all identified the difficulties of non-availability of data. Although the MD of HJRBDA directed Engr. Yahaya Dalha Kazaure to talk about the issue, the latter preferred to reserve comments on the issue until the following Session, where his comments on data might be more relevant.
Dr. Abubakar Garba Iliya (MD, CBDA) then pointed out that although they have between 13 and 16 meteorological stations, data collection was not possible because the equipment was in bad condition. Thus, he was of the opinion that in order to access accurate data, there is the need to rely on private sector institutions. He was concerned of the changes in the river course and its effect on the population migration. He would be glad to see the project helping to address poverty reduction.
Prof. E.A. Olofin (BUK) then pointed out that WRECA had detailed hydro-meteorological data of 1974-1976 which he pointed out had already been published. The major worry might be the after 1986 data, as the 1976-1986 data is available but not published. Engr. Yahaya D. Kazaure (HJRBDA) contributed effectively in this particular discussion on data availability.
Prof. F.A. Adeniji supported the information and pointed out that the Center for Arid Zone Studies (CAZS) of University of Maiduguri has as one of its functions, putting together the data. So part of the data requirements might be met by the Centre. He also said that relevant information and analytical methods exist in some universities like UniMaid, ABU and BUK. However, “it is obvious”, he submits that “gaps on data do exist, so it is necessary to develop linkages among various institutions”. This submission was supported by others, especially Mr. Bila (LCBC) who emphasized the lack of linkages and especially coordination. That even when data was available in one place, others may not know about it. He further showed the difficulties in accessing data, pointing out that sometimes LCBC had to go to state governments. Thus, he raised two fundamental issues: how to access, and how to continue data collection. He stated that LCBC was planning to install an automatic weather station at Gashua. And that the Trust Fund needed to do a lot more. He also hinted that NEAZDP is another important source of data collection.
Following the submission, Engr. Dr. Zaji Bunu said that Hollis and Adams through their period of study on the Hadejia-Nguru wetlands, got information about the basin prior to 1970s. This might be relevant to present needs. He, therefore, suggested that Dr. Bdliya should ask the former IUCN Project in Nguru. DIYAM Consultants was also mentioned.
It was at this point that Prof. Matt Fini A. Ivbijaro asked question on the possibilities of accessing data about the “after situation” from Nigeria Sat1? The question went unanswered.
The Chairman intervened, accepting the fact of non-availability of data, but making the case that the Trust Fund had a lot to do. That Dr. Hassan H. Bdliya (the Executive Secretary of HJKYBTF) has a lot of work to do and looking into the kind of intervention the Trust Fund could do and that “the Fund would have to reach out to everybody that has something to offer”. Dr. Bdliya informed the workshop that data before 1998 could be sourced from the RBDAs and NEAZDP. He also hinted the Afremedev report of 1999 and that Mr. Bila was fully involved in that work.
Dr. Abubakar Garba Iliya (CBDA) then pointed out that the Workshop document and especially the Matrix had not captured population migration. He explained that following the river flows many people did not only leave their states (within Nigeria) but migrated into another country.

This point was underscored by Prof. F.A. Adeniji, but submits that rather than population migration, it is important to talk about population adjustment. The Workshop thus resolved that it was a key concern and should be reflected in the document.

This was the point at which Mr. Gregory Thomas drew attention to the need for the participants to begin to fill out the Task Matrix and the Chairman mandated Prof. Adeniji to lead through the Matrix.

Thus, after effecting all necessary corrections and additions on the original Task Matrix as had been observed, Workshop participants began to fill out the Session 1 part of the Matrix. This is as in Appendix 1. This lasted up to 1.30pm after which the Workshop broke for lunch and Muslim afternoon prayers.
Session 2: Constructing and Evaluating Various Scenarios for Re-operating the Irrigation Systems to Achieve the Target Flows

Technical Chairs: Prof. Aime J. Nianogo, Regional Director, IUCN-BRAO


  Dr. Daniel Kwesi Yawson, IUCN-BRAO

Facilitator:
  Mr. Gregory A. Thomas, NHI



  Prof. Francis A. Adeniji, CAZS

Objective:

The Technical Chair of the Session opened with a remark about the different scenarios and the kind of changes in water management that need to be focused during the Session. And he requested Mr. Gregory Thomas to make the presentation and thereafter lead the discussion.
Mr. Thomas then began by drawing the attention of the participants in the ways to think about the flexibilities in changing water management in the basin so that environmental flows can be re-established without reducing the irrigation and municipal water supplies. He proposed that two things will be necessary to accomplish this::
· increase water availability

· the ability to store and manage that new water for environmental requirements
To address these, according to him, we might need to look at the question of how do we restore water without creating more dams? He then stated that the effort might involve “unconventional” means in water management.  For instance, water availability can be increased in the basin through three techniques:

1. Reducing physical losses in the irrigation and municipal water systems through improved methods for irrigation applications, particularly for rice cultivation, recovery of irrigation tailwater, reductions in evaporative losses, and eliminating or recovery of leakage from the City of Kano delivery system;

2. Conjunctive management of groundwater in the irrigation command areas;

3. Capturing the flood control spills from the two reservoirs, and using this to replenish groundwater in the irrigation areas.

To manage this additional water supply for environmental purposes, we can utilize storage space in the aquifer system in conjunction with the reservoir storage.  
All of these techniques can be explored by the use of models. Figuring out how to develop the appropriate models for these applications is the expectation during the Session.
Dr. Daniel K. Yawson (IUCN) then took over by introducing the different existing models available, and tracing them to 1976. He pointed out that the models in the past were based on monthly records; and that the latest Model with the IUCN is based on the monthly records too but disaggregated into weekly time-spans. Now the challenge is to think about the time-frame.

Prof. Adeniji then made attempt to underscore the key points made about:

a. the time-frame

b. whether IUCN would continue with the existing models

Mr. Bila (LCBC) made the point that LCBC was aware of earlier models but was not sure about the one IUCN was using. He then made the point that their concern (at LCBC) was how farmers could relate with the new model.
Mr. Thomas took over making attempts to explain that models are built following different levels of sophistication. However, what was required for now was to build a simple model following the technique of “gaming” which might be relevant to different institutions e.g. fisheries, irrigation, etc; “to see how they all can use it”. What is, therefore, significant during the Workshop was to identify the institution(s) that would take responsibilities of gathering information for the model building team.

Engr. Dr. Zaji Bunu (LCBC) made attempt to answer the question on who could use the model so developed. He thought that NHI was aware of the Stockholm Environment Model called WEAP, which he thought may be useful in terms of its features and what it could do, i.e. how farmers and different other users could find it useful.
Mr. Thomas responded by saying NHI was aware of the Model and that they used it a lot, and they knew that it was one member in a family. However, he made the observation that the participants needed to focus on the Task Matrix.

As discussion on the Matrix began, Engr. Kazaure (HJRBDA) offered that his Authority had a lot of information on the aspect of Reservoir Active Storage Capacity.

This was what prompted Prof. E.A. Olofin (BUK) to ask about the requirements of the Session. This, Thomas quickly responded to, that model building requires gathering compatible data to the requirement of the model. So the Session was all about knowing the responsible institution(s) for data gathering, the design of the model, and the coding team.
Mr. Bila (LCBC) offered that his organization, LCBC, had the data for 25 years (1980-2005).
But before discussion could continue, Prof. Adeniji summarized the requirements for the Session:

i. construction and evaluation of various scenarios of re-optimizing water operations in the basin

ii. identifying institutions that could carry out the tasks

Based on that, the Task Matrix for the Session 2 was filled (also as in Appendix 1).

DAY TWO: AUGUST 23, 2007
Session 3: How to Evaluate the Reoperation Scenarios for Economic Feasibility

Technical Chair: His Excellency, Engr. (Amb.) Bunu Sheriff Musa, OFR, Chairman, Board of Trustees of HJKYB Trust Fund

Facilitator: Prof F.A. Adeniji

Objective:
Mr. Thomas introduced the activities for the Session which were to focus cost and benefits of the intervention. Thus, he presented that the Workshop was to consider and deliberate on:

a. Which cost and benefits should be accounted for

b. What methodologies should be employed to conduct this economic analysis

c. Brainstorm on the funding strategy for the teams to be involved

He further expatiated on the cost factor, to which he drew attention that it should focus at the ways existing water management would continue to provide for existing livelihood. Thus, several costs needed to be identified in order to be able to sustain this. These include:
i. electricity costs

ii. drilling cost

iii. cost in water supply system

iv. cost associated with on-farm and conveyance system efficiency improvement

v. cost associated with expanding the release works at the dams

Similarly, the benefits are to include:

a. benefits of increasing food production, fishery activities

b. benefits of identifying techniques and assigning economic values

c. benefits of additional irrigation water yields at the dams

d. ecological benefits that cannot be reduced to a monetary value

He finally submitted that upon all these the challenge for the Session was to identify the methodologies and the institutions to carry out the works.

Prof. Adeniji opened discussion by expressing concern on the use of “unusual storage facility” in the presentation which according to him sounded “unconventional” and most importantly as we might not know of our capabilities. He further had some follow up questions as:
a. Are we including artificial recharging? If we are, he called for caution, as several fears expressed even before now should not be ignored.

b. Secondly, “it’s the issue of ‘re-thinking irrigation approach’”. We have been making the point of surface irrigation, discouraging all other forms of irrigation systems, including the sprinkler and drip irrigation. The major question to ask is whether the entire social system can afford the economic cost.

Prof. Oladipo then drew attention that he was a little bit confused. These issues are very complex. Whichever engineering company that is engaged would need to be careful. “Thomas”, he further cautioned, “needs to have the mind to be sure about the capability of the company that could handle several parts of the work. I mean, that the company has to have a lot of expertise. The bottom line is that no economist in Nigeria can undertake this task!”
Thomas then acknowledged the point, that he clearly understood the points made.

Attention, thereafter centred on the Task Matrix, which was completed by 10.37am. Immediately thereafter the Technical Chair of the Session handed over the proceedings to the IUCN Regional Director, announcing that he had an appointment to meet the Kano State Governor.

At this point, Mr. Thomas raised the case of Fund Raising Strategy. He identified and enumerated some potential institutions including:
· Global Environment Facility (end of December as deadline for submission)

· Africa Water Facility (of the African Development Bank)

· Bi-lateral agencies (Danish, others)

· Private Foundations (Ford Foundation, Logistic Support, Climate Adaptation Facility, Rockefeller Foundation; HJKYBTF, etc.)
· Partners to contribute in-kind

To open discussion, Prof. Oladipo drew attention to the slow operations of Global Environment Facility (GEF). They may come with several demands. Certainly they would come with the need for ‘project concept’, then might be looking for a certain committee. Another thing is that GEF has their attention on Climate Change and on Biodiversity. So far they have given Nigeria some money on Niger-Delta. They might further demand that the Nigerian Government (Minister of Environment) has to sign.
He confessed too that his former organization, the UNDP, is also very slow. But that the World Bank is very fast. They may appoint a consultant to come and design all necessary details about the project. So he advised that the World Bank should be the focal point. What is important is for the Trust Fund to begin to plan for co-financing.

On the Bi-lateral agencies, he pointed out that each would require concept paper, and that they all might require GEF backing. “Ford Foundation, I’m not sure”. Rockefeller did a lot. But MacArthur is another good donor organization. “But it is essential for governments of the states to contribute, there’s no alternative”.
At this point the IUCN Regional Director pointed out that GEF now had a new Chief Executive. “He seems to be efficient”.

Mr. Thomas then responded to Prof. Oladipo’s caution that the Workshop was happy by the words of caution about GEF. He then expressed that since “there is an opening on Climate Change that is very good, we shall explore that”.

Prof. Adeniji requested to know why Prof. Oladipo was silent on African Development Bank (AfDB).

Prof. Oladipo was quick to respond that he was silent because he was not sure whether AfDB “were on board”. If they were, he advised that they could be relevant to the needs of the intervention. In fact, that they were more relevant and quicker than the World Bank, as they have the environmental competence. Moreover, that they had a lot of resources and were eager. “Engr. Amb. Bunu Sheriff Musa, OFR, with his contacts everywhere can explore that”.
Dr. Abubakar Garba Iliya submitted that AfDB were on ground, and he advised that they could be approached first before the World Bank.

Dr. Stephen Fraser introduced the case of DFID, saying that “I’ve never worked for DFID, but I worked on one of their funded projects. They may be interested in Climate Change and in projects that target improving efficiency of urban water supply”. He therefore recommended that DFID may be a good funding agency to approach.

Prof. Adeniji briefly recommended the European Union (EU).
Dr. Abubakar Garba Iliya supported the recommendation pointing out that “EU is back in water supply and sanitation, on which they fund projects in some states”.

Prof. Oladipo offered to send the contact address of the EU representative in Nigeria, but pointed out that they were more interested in democracy, even when they have some interests in water supply sector reform programme.

At that point Umar Farouk (SCUDA, Yobe State) observed that EU representative from Yobe State was at the Workshop.

Engr. Olatunde O. Ekisola (EU-WSSSRP) then opened up that he was the EU (Water Supply and Sanitation Sector Reform Programme) representative from Yobe State. He stated the EU was fully into water supply sector reform programme, and the current intervention plan was relevant to the demands of the EU.

Dr. Muhammad L. Balarabe (ABU) recommended that it might be relevant to ask the riparian states and local governments to also contribute.

Engr. Dr. Zaji Bunu cautioned against doing that. That although he was not talking for the Trust Fund but that he felt it was not proper to ask the States and Local Governments to fund another project because they were already funding the programme through the Trust Fund.
Prof. E.A. Olofin (BUK) also introduced the need to approach the Ecological Fund.

Prof. F.A. Adeniji pointed out that the Trust Fund has already got some funds from the Federal Government.

Mr. Thomas, having received these contributions, then refocused attention of the participants on the ways to approach these different potential funding and donor agencies. “How do we approach them, and who would do what?” He stated that the Intervention already had a concept paper. What might be necessary was to have a budget. He then offered that he would be in contact with IUCN, and together they could liaise with the different identified institutions, and they could work out the budget. The Workshop accepted the offer.
Prof. Oladipo at this point was of the opinion that the Intervention should avoid talking to many institutions. This was discussed and accepted.

As all the issues identified for discussion were exhausted, the Chairman (IUCN Regional Director) accepted the call for the Workshop to be formally closed. He therefore called on Mr. Thomas to make a closing remark.
The remarks centered on the show of appreciation for the time and expertise shown during the cause of deliberations. He also showed happiness for the institutional support, and stated that he was looking forward to working (again) with everybody.

It was at this point that the Chairman of the Trust Fund walked (back) into the room. Taking over he thanked everybody for the cooperation and contribution. He specially thanked Mr. Gregory Thomas (NHI) who came all the way from the US. He also thanked members of IUCN who have always been with the Trust Fund. He finally appealed to all participants to continue to respond positively to the invitations of the Trust Fund, “whenever we invite you, be kind enough to come”.

The Workshop was formally closed after prayers led by Dr. Hassan H. Bdliya and a traditional ruler from Kazaure.
The Rappateur Team:

1. Dr. TANKO, Adamu Idris (BUK) 
2. Dr. IDRIS, Muslim (Jigawa State IWRM Committee)
3. Mal. ILALLAH, Hallai Garba (FMAWR-IUCN-NCF KYB Project)
Edited by:
Dr. YAWSON, Daniel Kwesi (FMAWR-IUCN-NCF KYB Project)

Appendix 1: Task Matrix
	
	TASKS
	SKILLS & DATA REQUIRED
	INSTITUTIONS TO ASSIGN
	LEVEL OF EFFORT

	
	SESSION 1
	
	
	

	
	Defining target restoration flows
	
	
	

	1.01
	Community consultations on livelihood objectives 
	Grass-root preparatory method
	 SIWRMCs


	

	1.02
	Comparison of pre- to post-regulation ecological and livelihood states for key components in the context of Environmental and Socio-Economic Impact Assessment
	
	IUCN; EEMS; CAZS & MATTIVI
	

	1.03
	Event-based hydrologic modeling of historical and present day flow regimes
	
	IUCN 
	

	1.04
	Floodplain-wetland hydrodynamic modeling (including hydraulics, land use)
	
	NHI
	

	1.05
	Investigation of mechanism needed to eliminate Typha
	
	NHI
	

	1.06
	Fluvial geomorphic analysis of hydraulics necessary to flush sediment through the system
	
	CAZS
	

	1.07
	Fishery biological analysis of physical conditions needed to maximize production of edible fish species in rivers and wetlands
	
	CAZS; ABTU; BUK; ABU; LCRI; NIFRWF (IUCN to coordinate)
	

	1.08
	Geohydrologic analysis of groundwater recharge dynamics
	
	CAZS & NWRI
	

	1.09
	Analysis of physical conditions desired for wetlands health
	
	MATTIVI
	

	1.10
	Review of data to reconstruct historic (pre dam) hydrograph over range of hydrologic variability
	
	IUCN & CAZS
	

	1.11
	Rainfall runoff modeling
	
	IUCN
	

	1.12
	DEM/flood routing modeling
	
	LCBC
	

	1.13
	Correlation of components of natural hydrograph to ecological and livelihood functions
	
	IUCN; NHI & CAZS
	

	1.14
	Analysis of water borne disease vectors
	
	CAZS; ABTU; BUK; ABU; LCRI; NIFRWF & MATTIVI Nig. Ltd. (IUCN to coordinate)
	

	1.15
	Floodplain development constraint analysis
	
	SIWRMCs & IUCN
	

	1.16
	Environmental Pollution
	
	ABU & BUK (IUCN to coordinate)
	

	1.17
	River Training
	
	HJKYBTF; IUCN; LCBC & CAZS
	

	1.18
	Transboundary Issues
	
	LCBC; HJKYBTF & IUCN
	

	
	
	
	
	

	
	SESSION 2
	
	
	

	
	Build and run dam & irrigation system operations model 
	
	
	

	2.1
	Data availability and sufficiency survey:
	
	
	

	2.1.01
	Reservoir active storage capacity
	
	HJRBDA
	

	2.1.02
	Natural streamflows (monthly) at gage sites, reservoirs, diversion points, and monitoring sites
	
	HJRBDA
	

	2.1.03
	Watershed areas above sites of interest where reservoirs, gage sites, diversions exist
	
	HJRBDA & LCBC (to provide satellite imageries)
	

	2.1.04
	Reservoir operating rules and policy constraints
	
	HJRBDA & CBDA
	

	2.1.05
	Diversion and pumping capacities and cost-capacity relationships
	
	HJRBDA; KSWB
	

	2.1.06
	Evaporation and seepage rates
	
	HJRBDA; CBDA; LCBC & CAZS
	

	2.2
	Functional relationships
	
	
	

	2.2.01
	Storage height/volume /surface area relationships 
	
	HJRBDA
	

	2.2.02
	Reservoir active storage capacity, dead storage, flood control storage requirements, discharge and spillway capacities
	
	HJRBDA
	

	2.2.03
	Sites where flow or stage values are needed to determine hydrologic or ecological performance measures
	
	NWRI; IUCN
	

	2.2.04
	Flow routing parameter values and functional relationships between river flows and inundations or flood stage
	
	LCBC & HJKYBTF
	

	2.2.05
	Groundwater characteristics including: pumping capacities, transmissivity or hydraulic conductivity, aquifer capacities, depth to groundwater, pumping costs, groundwater quality
	
	CAZS;  RBDAs; SIWRMCs & FMAWR (H&H to lead)
	

	2.2.06
	System configuration (node-link configuration)
	
	All institutions contributing (plus Engr. Dr. Bunu)
	

	2.3
	Irrigation system operations—KRIP 
	
	
	

	2.3.01
	Acreage, crops, ET rates, applied water, deep percolation, tail water volumes and fates, application methods, delivery infrastructure, allocation structure
	
	RBDAs; IAR & Woodhill Eng. Ltd. (to see Prof. Olofin)
	

	2.4
	Irrigation system operations— HVIP
	
	
	

	2.4.01
	Acreage, crops, ET rates, applied water, deep percolation, tail water volumes and fates, application methods, delivery infrastructure, allocation structure
	
	RBDAs; IAR & Woodhill Eng. Ltd. (to see Prof. Olofin)
	

	2.4.02
	Irrigation systems efficiency improvement technical investigation
	
	IAR & NAERLS (at ABU) 
	

	2.4.03
	Irrigation systems efficiency improvement economic feasibility investigation
	
	IAR & NAERLS
	

	2.5
	Kano City Water Supply (KCWS) (Intakes on Kano/Challawa Rivers) 
	
	
	

	2.5.01
	Evaluation of the extent of daily abstraction as a percentage of daily flows/releases for all seasons (all year round, downstream of the dams)
	
	KSWB & HJRBDA
	

	2.5.02
	Determination of the feasibility of minimizing releases for the KCWS through provision of check weirs at the intakes or any practicable engineering intervention
	
	KSWB; HJRBDA; IUCN & HJKYBTF
	

	2.5.03
	Estimation of losses from the delivery systems (or evaluate the diversions out of the river system properly)
	
	HJRBDA; KSWB; IUCN & HJKYBTF
	

	2.5.04
	Analysis of the on-going expansion works on the KCWS downstream of the dams and the extent of its positive contributions on the desired re-optimization of the upstream dams
	
	HJRBDA; KSWB; IUCN (to source ABU experts) & HJKYBTF
	

	2.6
	Model building
	
	
	

	2.6.01
	Evaluation of functionality and limits of current models (Water Audit DSS, Hollis/Thompson model, current dam operations models)
	
	IUCN & NHI (to include Engr. Kazaure: HJRBDA)
	

	2.6.02
	Team to select and design project planning model
	
	All institutions contributing (plus Engr. Dr. Bunu)
	

	2.6.03
	Building the (suite of) project planning  model(s)
	
	NHI
	

	2.6.04
	Re-optimization scenario development team
	
	All institutions contributing (plus Engr. Dr. Bunu)
	

	2.6.05
	Institutional, legal and policy analysis for scenarios
	
	ABU (Law Dept.: Prof. Goldface) & MATTIVI
	

	2.6.06
	Scenario “gaming” team
	
	Subset of the modeling team (to defer)
	

	2.6.07
	Model operator 
	
	RBDAs & FMAWR
	

	2.6.08
	Sediment flushing (transport model)
	
	NHI & RSUST
	

	2.6.09
	Climate change impact (extreme event approach)
	
	All institutions contributing (plus IEM Project)
	

	
	
	
	
	

	
	SESSION 3
	
	
	

	
	Economic evaluation of scenarios
	
	
	

	3.01
	Selection of economic accounting methods and tools
	
	UI; NISER; FUTY & CAZS (with support from external agencies - NHI); pool of experts at the IUCN coordinating
	

	3.02
	Economic data collection and sufficiency review:

· Groundwater pumping costs

· Irrigation delivery and application technology costs

· Irrigated agricultural production functions

· Traditional agricultural production functions

· Fishery production functions

· Other environmental services 
	
	CAZS (to lead) with ABU; BUK & ATBU (coordination of IUCN; NHI & HJKYBTF)
	

	3.03
	Construct cost/benefit model and perform analysis including distributional effects
	
	IAR; UI; NISER; FUTY; ABU; BUK & CAZS (coordination by IUCN & NHI)
	

	3.04
	Economic feasibility analysis screening tool for scenarios
	
	UI; NISER; FUTY & CAZS (with support from external agencies); pool of experts at the IUCN coordinating
	

	
	
	
	
	

	
	For Project Design Team only:
	
	HJKYBTF to be a key partner in this project
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	Abdulkadir, Shehu Daniya (Alh.)
	0803 347 8791
	dongobeagric@yahoo.com

	HJKYBTF
	

	2
	Abdullahi, Sanusi Imran (Engr.)
	
	sanusiabdullahi2004@yahoo.com

	HJRBDA
	Water Resources

	3
	Abdulrahman, Abdullahi (Mal.)
	0806 481 6775
	bsmurws@yahoo.co.uk
boiwrmc@yahoo.com

	Borno State Min. of Urban & Rural Water Supply;

Borno State IWRM Committee
	Water & Environmental Planning

	4
	Abubakar, Mohammed Gujbama
	0803 612 3931
	abubakargujbama@yahoo.com

	HJKYBTF
	Finance

	5
	Adam, Mustapha Kolo (Mal.)
	0802 831 6209
	makolo600@yahoo.com
sukul2006@yahoo.com
	CAZS & SCUDA
	Geography

	6
	Adamu, Labaran (Engr.)
	0806 554 6019
	engineerlabaran@yahoo.com

	EU WSSSRP-Jigawa State
	Water Engineering

	7
	Adamu, Muhammad Bello (Chiroman Kazaure)
	0803 314 8683
	belloadamukazaure@gmail.com

	HJKYBTF
	Conflict Resolution

	8
	Adeniji, Francis A. (Prof.)
	0805 953 8690
	faadeniji@yahoo.co.uk

	CAZS
	Soil and Water Engineering

	9
	Adeosun, Bolaji A.
	0805 524 3549
	bolaji_adeosun@yahoo.com

	FMAWR (D&RO)
	Water Resources Development

	10
	Ahmed, Khadijah (Mrs.)
	0703 065 2579
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	NIFA
	Water User & Community Mobilization

	11
	Aliyu, Umar (Engr.)
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	Kano State Min. of Water Resources
	Civil Engineering

	12
	Anyanwoke, David
	0803 320 9104
	david.anyanwoke@iucn.org

	KYB Project
	Environment

	13
	Babayemi, A.O. (Engr.)
	
	Not Indicated


	EU WSSSRP-Kano State
	Water Supply & Sanitation

	14
	Balarabe, Muhammad Lawal (Dr.)
	0803 705 1406
	mlbalarabe2001@yahoo.com

	ABU
	Ecology & Environmental Biology

	15
	Bdliya, Hassan Haruna (Dr.)
	0803 408 4937
	hansliya@hotmail.com

	HJKYBTF
	Common Pool Resources Management

	16
	Bila, Mohammed
	0805 453 2558
	mohammedb@unops.org

	LCBC
	Trans-boundary Management

	17
	Birniwa, Abdullahi Bello (Alh.)
	0802 798 0870
	bellobirniwa@yahoo.com

	KYB-WDI
	Agriculture

	18
	Bunu, Zaji (Engr.; Dr.; Mal.)
	0803 615 5956
	mzbunu2004@yahoo.com

	LCBC/GEF Project
	Hydrology & Water Management

	19
	Daya, Idi Mamman (Engr.)
	0803 626 8917
	idimammand@yahoo.com
ybiwrmc@yahoo.com

	Yobe State Water Corporation;

Yobe State IWRM Committee
	Water Resources

	20
	Dayom, Stephen K.
	0806 558 6037
	skdayom@yahoo.ca

	HJKYBTF
	Conservation

	21
	Dukku, Usman Hayatu (Dr.)
	0805 704 1968
	udukku@yahoo.com

	ATBU
	Biodiversity

	22
	Ekisola, Olatunde Obafemi (Engr.)
	0803 319 9549
	ekishow@yahoo.com

	EU WSSSRP-Yobe State
	Water Supply & Sanitation

	23
	Fraser, Stephen (Dr.)
	0803 703 7187
	secretfulani@hotmail.com

	KYB-WDI;
HJKYBTF (Committee member)
	Communication & Social Development

	24
	Gabarwa, Musa Bulama
	0806 587 0558
	mbgabarwa@yahoo.com

	KYB-WDI
	Community Mobilization

	25
	Goldface-Irokalibe, I.J. (Prof.)
	0803 349 3134
	goldfacejoe@yahoo.com

	ABU
	Water Law

	26
	Ibrahim, Abdulsalam Yakasai (Engr.)
	0802 344 7999;

0806 595 0909
	a.yakasai@gmail.com

	HJRBDA
	Irrigation

	27
	Ibrahim-Yusuf, Aishatu Tani (Mrs.; Engr.)
	0802 311 1284
	aishetutani@yahoo.com

	HJRBDA
	Hydrology & Hydrogeology

	28
	Idris, Muslim (Dr.)
	0803 786 3970
	drimuslim@yahoo.com
jsiwrms@yahoo.com
jgiwrmc@yahoo.com

	Joint States IWRM Committees;

Jigawa State IWRM Committee
	Water Resources Management

	29
	Ilallah, Hallai Garba (Mal.)
	0802 413 3477
	hallai.ilallah@iucn.org;

garbahallai@yahoo.com
	KYB Project
	Rural Sociology

	30
	Iliya, Abubakar Garba (Dr.)
	0803 325 1755
	garbailiya@yahoo.com

	CBDA
	Applied Geophysics

	31
	Ishaku, Abubakar
	0806 570 4825
	abubakarigaru@yahoo.co.uk

	CBDA
	Conservation

	32
	Ivbijaro, Matt Fini A. (Prof.)
	0803 483 3466
	mattivbijaro@yahoo.com

	MATTIVI Nig. Ltd.
	Ecology & Environmental Impact Assessment

	33
	Kalachiwi, Muhammad (Engr.)
	0802 680 5198
	Not indicated


	HJKYBTF
	Irrigation Engineering

	34
	Karaye, Y.B. (Engr.)
	0802 827 8259
	engryb_karaye@yahoo.co.uk
knswb@yahoo.com
	KSWB
	Water Supply

	35
	Kazaure, Yahaya Dalha (Engr.)
	0802 321 2942
	ydalha@yahoo.com

	HJRBDA
	Irrigation & Dams

	36
	Koguna, Safiyanu H. (Dr.)
	0803 326 7842
	Not indicated

	HJKYBTF
	

	37
	Kwanashie, Joe (Engr.)
	0805 969 2403
	joekwanashie@yahoo.co.uk

	FMAWR (I&D)
	Water Resources Development

	38
	Malann, Jonathan David (Engr.)
	0803 615 8268
	maltibwe@yahoo.com
pliwrmc@yahoo.com

	Plateau State Min. of Water Resources & Rural Development;

Plateau State IWRM Committee
	Water Resources

	39
	Marte, Musa Ali (Engr.)
	0802 203 2269
	alimusamarte@yahoo.com

	HJKYBTF
	Geology & Wastewater Engineering

	40
	Mshelizah, Dahiru Ibrahim (Engr.)
	0802 790 6775
	dumshelia@yahoo.com

	CBDA
	Water Resources

	41
	Mua’zu Mohammed Babangida
	0803 652 7416
	babalesanda@yahoo.com

	HJKYBTF
	Economist

	42
	Musa, Bunu Sheriff OFR (Engr.; Amb.)
	0803 313 8349
	bunumusa@yahoo.com

	HJKYBTF
	Water Resources

	43
	Mustafa, Ballama A.
	0802 556 1094
	ballamasm@gmail.com

	SCUDA
	Community Development & Agriculture

	44
	Nianogo, Aimé Joseph (Prof.)
	+226 7021 6071
	aime.nianogo@iucn.org

	IUCN-BRAO
	Protected Area & Animal Science

	45
	Oladipo, Emmanuel (Prof.)
	0803 313 7693
	olukayode_oladipo@yahoo.co.uk

	IEM Niger/Nigeria Project;
Representing UNEP
	Climatology

	46
	Olofin, Emmanuel Ajayi (Prof.)
	0802 224 0546;

0803 224 1488
	eaolofin@yahoo.com
eaolofin@hotmail.com
	BUK
	Water Resources Management

	47
	Onuh, Paul Igoche
	0803 359 7303
	onuhpaul@yahoo.com

	ABU
	Legal Consultancy

	48
	Rabi’u Maikano (Dr.)
	0803 315 6355
	maikanorabiu@yahoo.com

	HJKYBTF
	

	49
	Peter, Yakubu Manjuk (Engr.)
	0805 969 2427
	yakubu.peter@iucn.org

	KYB Project
	Water Resources

	50
	Seidou, Amadou (Dr.)
	+227 9650 1853
	amaseyd@yahoo.fr

	IEM Niger/Nigeria Project
	Environment

	51
	Shobowale, Sunday
	0806 262 9912
	sunds@yahoo.com

	EU WSSSRP-Jigawa State
	Water Supply & Sanitation

	52
	Tanko, Adamu Idris (Dr.)
	0803 263 8229
	aitanko@gmail.com

	BUK
	Resources Management

	53
	Thomas, Gregory A.
	
	gthomas@n-h-i.org
gat@n-h-i.org
	NHI
	Environment

	54
	Toro, Saleh Mohammed (Dr.)
	0803 608 5987
	sahelianeng@yahoo.com

	HJKYBTF
	Water Resources

	55
	Wahl, Franz-Dieter
	0703 495 6727
	fdwahl@web.de

	EU WSSSRP-Jigawa State
	Regional Planning & Water Resources

	56
	Wudil, Muhammad Adamu (Engr.)
	0803 970 2536
	skwudil@yahoo.com
kniwrmc@yahoo.com

	KSWB;

Kano State IWRM Committee
	Water Supply

	57
	Yawson, Daniel K. (Dr.)
	0802 523 8195
	daniel.yawson@iucn.org
daniel.yawson@gmail.com

	KYB Project
	Hydrology, Water Resources Engineering & Hydrologic Modeler

	58
	Zailani, Tsalha Abdullahi
	0803 612 3482
	tsalhazailani@yahoo.com
baiwrmc@yahoo.com

	Bauchi State Min. of Agriculture & Natural Resources;

Bauchi State IWRM Committee
	Fisheries


Appendix 3: Abbreviations and Acronyms

ABTU

Abubakar Tafawa Balewa University
ABU

Ahmadu Bello University
BUK

Bayero University, Kano
CAZS

Centre for Arid Zone Studies (of the University of Maiduguri)
CBDA

Chad Basin Development Authority

DFID

Department for International Cooperation (of the United Kingdom)

EEMS

Engineering and Environmental Management Services
EIA

Environmental Impact Assessment

ESIA

Environmental and Socio-Economic Impact Assessment
EU

European Union

FMAWR
Federal Ministry of Agriculture and Water Resources

FUTY

Federal University of Technology, Yola

GEF

Global Environment Facility

H&H

Hydrology and Hydrogeology Department

HJKYBTF
Hadejia-Jama’are-Komadugu-Yobe Basin Trust Fund

HJRBDA
Hadejia-Jama’are River Basin Development Authority

HVIP

Hadejia Valley Irrigation Project

I&D

Irrigation and Drainage Department

IAR

Institute of Agricultural Research (of the Ahmadu Bello University)
IUCN-BRAO
Regional Office for West Africa of the World Conservation Union (IUCN)

IWRM

Integrated Water Resources Management

KRIP

Kano River Irrigation Project

KSWB

Kano State Water Board

KYB

Komadugu Yobe Basin

LCBC

Lake Chad Basin Commission

LCRI

Lake Chad Research Institute
NAERLS
National Agricultural Extension and Research Liaison Services (of Ahmadu Bello University)

NGO

Non-Governmental Organization

NHI

Natural Heritage Institute (of the United States)

NIFA

Nguru Integrated Farmers Association

NIFWFR
National Institute for Fresh Water Fisheries Research
NISER

Nigeria Institute of Social and Economic Research
NWRI

National Water Resources Institute

RBDA

River Basin Development Authority

RSUST

River State University of Science and Technology

SCUDA

Sukul Community Development Association
SIWRMC
State Integrated Water Resources Management Committee

UI

University of Ibadan

UNDP

United Nations Development Programme

UNEP

United Nations Environment Programme

UniMaid
University of Maiduguri

WDI

Wetland Development Initiatives

WRECA
Water Resources and Engineering Construction Agency
WSSSRP
Water Supply and Sanitation Sector Reform Programme
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