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INTRODUCTION  

Project Rationale: Decision-makers are notoriously poor at considering the risk that an 

investment or intervention could fail to achieve its objectives. This is also true for 

groundwater development projects globally. A host of uncertainties around the 

hydrological parameters, as well as the social and ecological attributes of targeted 

communities and the natural environment, make the success of such projects far from 

certain. When interventions aim not only at providing potable water, but also at ensuring 

social and environmental sustainability and equitable distribution of project benefits, 

current best-practice impact assessment methods for groundwater development are 

inadequate. This best practice typically focuses on the hydrological system, and their 

results are normally deterministic, rather than providing probabilistic assessments of the 

likelihood of certain outcomes. A broader more inclusive socio-hydrological approach with 

probabilistic impact projections would thus be desirable.  

Project aims: ARIGA aims to develop a novel approach for projecting the impact of 

groundwater development projects that does justice to the multiple uncertainties that 

accumulate along the entire socio-hydrological impact pathway. This approach starts with 

mapping out the impact pathway, starting with the investment or management decisions 

that aim to affect the hydrological system through to the likely impacts on the livelihoods of 

water users. It models and assesses the probability of envisaged outcomes, using 

quantitative estimates of the uncertainty of individual variables in this socio-hydrological 

system. 

The case of the Merti aquifer: ARIGA will develop generic approaches for modeling risks 

of investment in groundwater development. The approach will be tested on the case of the 

Merti aquifer, the largest aquifer in Kenya, located in the Ewaso N’giro catchment. The 

Government of Kenya considers investing in infrastructure to draw water from the Merti 

aquifer to supply the city of Wajir with drinking water, through a 120 km pipeline. In 

addition to these future beneficiaries three water user communities already rely on the 

groundwater downstream of Habaswein, from where the water will be abstracted. These 

include pastoral communities, which rely on boreholes dispersed through the area; the 

more than half a million inhabitants of the Dadaab refugee camp; and beneficiaries across 

the border in Somalia. To assess the outcomes of the investment, the proposed research 

will model the risks of the upcoming abstractions affecting these current and future 

beneficiaries. 
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Getting started: Setting the workshop  

On November 5th, 2013, ARIGA UPGRO project hosted a full-day workshop entitled: 

Assessing risk of investment in groundwater resources in sub Saharan Africa (ARIGA) 

stakeholders’ workshop, held at the World Agroforestry Centre (ICRAF), Nairobi. The 

workshop was part of an introductory of the ARIGA project to the stakeholders as well as 

direct involvement of stakeholders in identifying appropriate insights and steps, 

beneficiaries of Merti Aquifer, contributions of various stakeholders among other roles. The 

ARIGA project is funded through the UPGRO program of the UK National Environmental 

Research Council (NERC). The project has four main partners in the implementation, 

namely: World Agroforestry Centre (ICRAF) – Nairobi; CETRAD, Nanyuki; University 

College London, United Kingdom and Acacia Water, Gouda, the Netherlands 

The purpose and aims of the workshop was to inform participants on the ARIGA project, 

and also to develop methods to account for uncertainty in groundwater development. The 

second purpose of the workshop was to bring together the Merti Aquifer’s beneficiaries 

and other stakeholders to inventorise its current use, to inform about the planned 

development within the Merti and discuss the perspectives on the proposed groundwater 

development project. Thirdly, the workshop discussed possible ways to ensure that the 

ARIGA project contribute to sustainable ground water management.   

 

With about 35 participants representing the locals in the Ewaso Ngiro catchment including: 

the politicians from the Merti aquifer area, the researchers in groundwater, government 

officials and representatives, social scientist,  international experts among others were 

present at the meeting.  

 

The agenda (Appendix 1, pg 2) showed the thematic sessions of the workshop 

organization, which were chaired by three persons from the workshop. The thematic 

sessions included:  

 

Session 1: Welcome and setting the stage – chaired by Jeremias Mowo  

Session 2: Socio-hydrology of the Ewaso Ngiro Basin – chaired by Maimbo Malesu  

Session 3: Moving forward – chaired by Boniface Kiteme 

 

The workshop began with a general registration and introduction of all the participants of 

the workshop, which was followed by an overview of the workshop that ushered in 

presentations, that would help participants understand better the context and basis of the 

workshop.  
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Key messages 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Why the ARIGA project Matters (also see Appendix 1, pg 1):  
 

  water resources are in dire need for a socio-hydrological framework that will 

demonstrate that scientific based processes can be a good way of providing 

solutions even in uncertain circumstances 

 there are very few cases in life when we are certain, there are uncertainty in 

groundwater resources too, however, the answer lies in tackling uncertainty 

through appropriate approaches 

 Integration of groundwater and surface water into a comprehensive water and 
environmental management system that includes all stakeholders at all levels is 
mandatory for success of project (i.e. socio-economic, ecological, hydro-geological, 
climatology aspects is desirable).  
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Session 1: Setting the stage  

1.1 Understanding the importance of Groundwater resources exploration, 

exploitation, conservation and management   

The first presentation by Dr. James Messo touched upon the need for sustainable ground 

water development, the consequences of groundwater use resulting from overexploitation 

of groundwater, competition for groundwater use that lowers the groundwater table, 

pollutants of groundwater including contamination from poor sanitation, pollutants, 

pesticides among others, and anthropogenic activities such as ground water withdrawals, 

irrigation and other land use practices. From the presentation, the relationship between 

anthropogenic activities that lead to changes in the natural flow patterns of groundwater 

requires a water budget. In this case, a water budget will account for all the inflows, 

outflows and changes in storage of ground water resources. Thus a water budget 

becomes very critical for important management decisions on ground water resources. 

Indeed, the sustainability of groundwater is a function of many factors including the 

depletion of groundwater storage, reductions in stream flow, potential loss of wetland and 

riparian ecosystems, land subsidence, saltwater intrusion and changes in ground water 

quality among other factors. With these many factors associated with many disciplines, the 

presentation emphasized on the need to assess ground water utilization from an 

interdisciplinary perspective, where hydrology, ecology, geomorphology, and climatology 

play an important role. Participants were rhetorically introduced to key questions of 

sustainability to consider when dealing with groundwater resources in any project, 

including:  

 Socially desirability of the project,  

 Economically viability of the project 

 Financially sustainability of the project 

 Culturally appropriateness of the project  

 Technically feasibility of the project  

 Environmentally acceptability of the project   

 Institutions – do institutions apply sustainable water exploration?  

 In lieu of the entire presentation, it was concluded that sustainable groundwater 

development entails integration of groundwater and surface water into a 

comprehensive water and environmental management system where groundwater 

exploration, exploitation and water resources conservation is adhered to at both 

local and/or regional scale 
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1.2 Modeling uncertainty in groundwater resources  

The second presentation by Eike Luedling touched upon the issues of uncertainty in the 

entire life systems on earth. From the presentation, it was clear that there are very few 

things that we (humans) are very certain about. Thus, even ground water resources as a 

theme is also confronted with myriad issues related to uncertainty. The challenge of 

dealing with uncertainty was hinged to having a good strategy that gives possibilities that 

constitutes a range of appropriate values, rather than one figure that may be totally off the 

appropriate values. Thus, modeling was highlighted as a feasible means of dealing with 

uncertainty in ground water resources use and management for an informed decision on 

this critical resource. 

According to the presentation, confronting uncertainties lies in the following key steps:  

o estimate uncertain variables as confidence intervals (where the right number 

may lie in the intervals, rather than give just one number that may be off/out 

of context) e.g. recharge rate 5%-15% 

o use confidence interval to define probability distribution  

o Simulate lots of plausible realities, by randomly choosing different values 

from the range 

o Monte Carlo approach analysis (although it was highlighted that many 

models are not well suited for Monte Carlo analysis), some models are too 

complex and take too long to run. Thus, simple and but comprehensive 

models and methods are required that model multiple uncertainties such as 

the applied information economics (AIE) of the Hubbard decision research, 

USA. The AIE is a scientific and theoretical method that uses scientific 

methods developed for addressing uncertainty, where it can be used to 

measure improvements to management forecasts and decisions. The model 

depends on estimation of all the relevant uncertainties in a robust procedure. 

The AIE ensures that 90% confidence intervals for all variables where the 

value of information calculation will tell where the research needs are, thus 

giving guidance towards robust decision in addition to a conceptual, high 

level model without excessive details (see figure below) 
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1.2.1 Applied information economics (AIE) conceptual framework  

 

Figure 1: Applied information economics conceptual framework (AIE) 

Source: Modeling uncertainty, presentation by Eike Luedeling, 4th November, 2013.  

In a nutshell,  

 Uncertainties should be considered in decision-making 

 Monte Carlo analysis makes this quite easy 

 Effective strategy to identify what research and data is needed for making better 

decisions 

 The Applied Information Economics (AIE) approach is well suited for helping 

decision makers to make informed management decisions 

In conclusion, the Monte Carlo approach as well as will be utilized by the ARIGA project to 

develop an impact model for the Merti aquifer where all relevant uncertainties will be 

included. The model will also be used to forecast the impact of the ARIGA project as well 

as identify the critical variables for further measurement after the first phase of the ARIGA 

project.  

1.3 Kenya groundwater governance and management  

The third presentation ushered in key aspects of water resources governance in Kenya, 

presented by engineer David Ochillo. The presentation gave an overview of the Kenya 

water resources endowment where participants were informed that Kenya’s surface water 

is estimated at 24.9BCM/year (billion cubic metres), ground water estimated at 
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5.6BCM/year, hence giving a total water resource availability approximated at 

30.5BCM/year.  

With 80% of Kenya being arid and semi arid lands, participants were informed that the 

country cannot rely on surface water only, which makes groundwater resources to of 

utmost importance too. The Kenyan government has its ground water governance 

guidelines anchored in the national policy on water resources, Sessional paper No. 1. of 

1999.  The policy, among others:,  

 Separates policy formulation, regulation, and service provision  

 Defines clear roles of sector actors within a decentralized institutional framework  

 Includes private/public sector participation and increased community participation 

and  development  

 Other policy documents include: National water resources management strategy of 

2006, national water services strategy of 2007, water strategy management plan, 

anti-corruption policies among others.  

 The policy addresses: the availability and vulnerability of groundwater resources, 

the institutional arrangement of groundwater management , IWRM, groundwater 

quality  

 Country divided based on the drainage, rather than administrative boundaries  

 Legislations in the water sector: Water Act 2002. The Water Act 2002: where the 

state owns all water (surface and groundwater resources); stakeholder involvement 

in management of water resources and services , management of water based on 

catchment and not administration boundaries, recognition of the economic value of 

water, cost recovery as a means of sustainable service provision, equitable 

allocation of water to all Kenyans, etc  

 Water rights and water permit: water rights may only be acquired through the act 

through the water permit, including groundwater, elaborating on all the details that 

are required for acquisition or no acquisition of the permit.  

 Requirements and guidelines for dealing appropriately with defective wells  

 Rules and guidelines to prevent, minimize and control contamination and pollution 

of groundwater  
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1.4 Plenary session  

1.4.1 Questions, answers and discussions  

Question (Senator): the presentations bring the real picture of the exact scenario in the 

various communities; the first and second presentation gives a picture of the groundwater 

resources picture and challenges, while the third presentation spoke for and on behalf of 

the government.  

The question is, why are we really focusing on ground water potential, why not focus on 

the rain water that we often leave to waste all year round during the rainy seasons?  

Answer (David Ochillo): there is a rainwater harvesting guideline in the government, which 

enhances rain water harvesting at all levels. However, so far, the government is moving 

systematically to this practice. Currently, we (the government) are trying to sensitize 

communities on rainwater harvesting, through local fora such as the water resources users 

associations (WRUAs), some of the activities of WRUA is rain water harvesting among 

other activities. However, we (the government) are aware of issues of financing that could 

hinder the practice’s development fully 

Question from participant: The Water Act 2002 policy has failed to capture the extensive 

potential the communities can offer, how much are we focusing on engaging the 

community on water management especially the ground water, has the government 

mapped out the effective areas where rainwater harvesting can be a potential? 

Answer (David Ochillo): Water policy formulation was a process in the country. Today, 

through the Water Act, 2002, communities are engaged in water management and 

decision making through their local participation in WRUA, as well as in the urban areas. 

Thus, the issue of the dissemination of the water policy is at the grassroots. However, 

there could be pockets of areas this information has not reached, as a result, the spread of 

the policy may seem slow.   

Question (Dr. Kiteme): The presentation on governance issues, I would like Engineer 

Ochillo to share the challenges they face in implementing this laws, the law can be there, 

but how is it upheld?  

Question (participant) - I understand why water is no longer flowing and reaching 

Habaswein area, all because of the overuse (abstraction) upstream, which has changed 

over the last two decades. Secondly, the water permits from WRMA for boreholes, I think 

WRMA has no capacity to inspect prior to boreholes development in order to perform and 

deliver a good job in regards to boreholes. From my observations and experiences, 

WRMA sometimes become an impediment to the communities’ borehole development in 

addition to their inability to carry out sufficient monitoring of the boreholes.  

Answer (David Ochillo): the permits are normally for justification for abstraction  
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Comment (Jan): Rainwater harvesting is one of the valid options to the communities  

Comment (Malesu): according to studies in 2006, the quantity of rainwater available for 

harvesting is about 6 times the quantity of water the present population consumes. An 

example is in Zanzibar, where, it only captures 7% of the rain water and yet their emphasis 

is still on ground water.  

Session 2: Socio-hydrology of the Ewaso Ngiro Basin  

2.1 The geography of the Ewaso Ngiro basin, status, trends and implications  

The first presentation in this session was done by Dr. Kiteme.  

The presentation gave an overview of the characteristics of the biggest basin in Kenya, 

Ewaso Ng’iro lies to the North and West of Mount Kenya, covering an area of about 

220,000 km2.  The basin covers seven Counties namely: Laikipia, Samburu, Isiolo, 

Garissa, Wajir, Meru and Marsabit. The notable characteristics of the basin include:  

 it’s a catchment of high ecological diversity and zonal differentiation  

 highly erratic, unreliable rainfalls characteristics in the region  

 four rain seasons of the Ewaso Ngiro namely:  

 Long rains occurring in mid March to mid June yearly. Long rains 

contribute 29%-40% of annual rainfall in the entire basin;  

 Continental rains occurring from mid June to mid September.  These 

rains are mostly confined to the western edge of the Basin, thus helps 

to maintain the water flow at the Archers Post in July-Sept;  

 Short rains occurring between October to December and contributes 

50% - 60% of the annual rainfall in the arid lowlands;  

 The dry season rains where approximately 60% of the area receives 

rainfall that is less than 50% of the potential evaporation  

 The basin is also characterized by various agro-climatic zones (exhibiting different 

characteristics) including the Humid, sub humid, semi-humid, semi arid, arid and 

very arid. The semi arid, arid and very arid constitute the biggest areas covering 

over 80% of land.  

 Mount Kenyan sub basin –has the highest contribution during average rainfall and 

dry years and for both wet and dry months; the Ewaso Narok sub-basin sustains 

moderate flows at Archer’s Post during the period of the continental rains and the 

low land sub-basin has a major contribution during high rainfall periods.  
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 Majority of boreholes in the basin are non-operational  in comparison to the ones 

that are operational, with some middle areas having wells and springs, pans and 

dams are concentrated in the lower regions of Garissa and Daadab.  

 Rich wildlife ecosystem  

 Human population diversity, growth and densities constituting diverse communities  

 diverse and dynamic land use  

 Land cover changes in the basin 

Implications of the aforementioned characteristics and dynamics on water 

resources  

Reduced mean flows 

Reducing mean flows at Archers Post (February) 

 1960’s – 9cubic m/s 

 1990’s – 4.59cubic m/s 

 1980’s – 1.29cubic m/s 

 1990’s – 0.99cubic m/s 

 2010’s – <0.9cubic m/s 

As a result of the changes in mean flows, the river dried up for a stretch of 60-90km 

upstream of  Buffalo Springs in 1984, 1986, 1991, 1994, 1997, 2000, 2002, 2003, 2004, 

2005, a trend that is likely to be further constrained with the increasing population of both 

people as well as the refugee camp in Dadaab. In addition, the development of the Lamu 

Port and Lamu-Southern Sudan-Ethiopia Transport Corridor (LAPSSET) that will create 

the Great Equatorial Land Bridge, connecting East and West coast of Africa will create 

more immigration into the region and increase the pressure on the available resources 

including water resources in addition to the competition between the resource users -

humans, livestock and wildlife etc  

2.2 Hydrology of the Merti Aquifer  

The second presentation of session two by Arjen Oord introduced the hydrology of the 

Merti Aquifer using a previously done study. The presentation highlighted on the three 

main water resources: surface water sources (rivers, streams, pans, etc); shallow 

groundwater (e.g. Wajir Aquifer) and deep groundwater (e.g. Merti Aquifer). The 

presentation also highlighted the importance of Merti aquifer, and the need to understand 
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this particular aquifer in order to develop it sustainably, particularly if its rated as a source 

of water in the region. In that case, the definition of an aquifer was given as… ‘A unit of 

rock or an unconsolidated deposit that can yield a usable quantity of water’. The 

determination of an aquifer will therefore depend on the following key considerations:  

• Volume water in the aquifer (aquifer geometry) 

• Volume of fresh water in the aquifer 

• Abstraction and sustainability of the aquifer (considering the direct and indirect 

recharge of the aquifer) 

• Economical viability of the aquifer 

• Allocation of the aquifer  

Key thoughts from the presentation included potential for rain water harvesting; as well as 

the mapping of the kind of potential water storage that is appropriate for particular areas  

In concluding the presentation, a combination of techniques such as satellite images, 

knowledge of geology and ground tools in order to develop a hydro-geological model that 

determines the impacts of the abstraction in Merti aquifer were deemed important for 

sustainability of the aquifer.   

2.3 Use and beneficiaries of the Merti Aquifer  

Location: The aquifer traverses Isiolo, Wajir, and Garissa counties before getting into 

Somalia, makes the aquifer a trans-boundary resource.  

Thus, we are not confined at the geological conformation in the Merti only, but also the 

drainage that support the recharge of the aquifer. The aquifer formation is mainly 

sedimentary deposits of mainly unconsolidated sands of highly transmissive. The drainage 

of Merti aquifer is composed of Ewaso Ngiro River/Lagh Dera, who source is from Mt. 

Kenya and Aberdare Ranges.  

The Merti Aquifer depth is estimated at 200 – 250 meters west of Hadado; 100-120 meters 

at Habaswein and at some parts the aquifer is shallower offering potential for shallow 

wells, with the aquifer length standing at 340 km, thickness of 20 to 50 meters and width of 

5 to 70 km.  

The presentation classified the uses of the Merti aquifer into the following clusters:  

Natural uses 

 Groundwater reservoir  is of strategic importance 

 Maintenance of base flow for Ewaso Ngiro River 
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• Support ecosystem services including wild life conservation (fauna and flora) 

• Wetlands  ecosystems– Lorian Swamp support growth of stiff and tall grasses and 

reed beds. 

• Vegetation – support forage growth at the Lorian swamp for livestock and wildlife 

during dry seasons of the year 

• Compliment the local hydrological water cycle 

Groundwater development use 

 Boreholes and shallow well water supply for 

 Drinking and domestic use for a population of approximately 230,000 people  

 Livestock production support for approximately 511,000 herds 

 Irrigation/food production (food security) at Sericho area. 

 Refugee camp water demand needs of about 4.02 MCM/Year for approximately 

440,000 people (based on August 2011,and about 500,000 people by end of 

2011 drought period.)  

Groundwater recharge  

 Sand dam sites for domestic water supply 

Site for human settlement use 

• Town – Merti, Habaswein, Mado Gashi, Garbatulla, etc.  

• Villages – Sericho, Arura, Galana Gof, Daadab (Liboi – Ifo, Hagadera and 

Dagahaley) 

Social cultural interactions and Hydrogeological research 

 

Comments from the chair of the session 

With the available information on the stakeholders in the Merti, this ensures that all the 

different users of the aquifer are integrated and thus, we (as researchers and experts) can 

also quantify their demands, that can help the project link, integrate and design the type of 

interventions that can be applied on land, to improve the water supply in the Merti aquifer.  



16 | ARIGA stakeholders workshop, November 4
th
 2012 

 

2.4 Water supply and scarcity in the city of Wajir  

The third presentation on Wajir was done by Mr. Meshack Amimo, who gave an overview 

of the situation of Wajir, where annual precipitation recharge stands at 110,000m3 initially 

could  sustain the towns water demand for the earlier population of only 10,000 people. 

However, with the increasing population, the water demand has grown higher, up to 5 

times more. Therefore, any unplanned usage of water in the town threatens to render the 

operations of the entire town to come to a hault. The presentation also informed the 

participants that Wajir is one of the towns with the highest human poverty index and poor 

infrastructure development compared with the rest of the country.  

The area is characterized with the high water table, sanitation options are limited due to 

risk of groundwater contamination, inappropriate technologies and poor management and 

maintenance, in addition of the pollution after industrial wastes, other pollutants such as 

pesticides among others.   

2.5 The Wajir Habaswein Urban water project  

Mr. Alex Mwangi Kagunda presented on the Wajir Habaswein Urban water project in 

which the background of the project was elaborated, addition more insights into the 

previous presentation by Mr. Amimo. According to the presentation, Wajir town has never 

had a conventional water supply system, and only an old and rudimentary scheme that 

has been serving a few people exists. Majority of the residents have been using water 

drawn directly from shallow wells dug at the homestead level. According to water sample 

analysis, the shallow wells water is hard and contains many elements that are unfit for 

human use. Thus, the Ministry of Water and irrigation undertook several studies in 2003, 

2005 and 2009 in order to develop a modern water supply for the town and its vicinity. 

Infact, Vision 2030’s sector plan for environment, water and sanitation 2008 - 2012, 

identified Wajir town as one of the 15 towns that have potential to support manufacturing 

and tourism in the country. As a result, efforts to increasing water supply and sanitation 

were proposed.   

From the aforementioned background, the Ministry of State for the Development of 

Northern Kenya and Other Arid Lands in partnership with Bam International applied to 

ORIO Facility for Infrastructure Development of The Netherlands for funding of a proposal 

to develop the Wajir/Habaswein water project, with the main project objective being to 

provide clean water to the residents of Habaswein, Lagbogol and Wajir. In order to 

achieve the main objective, the project was sectioned into components such as ground 

water development, that would foresee 14 boreholes developed in Habaswein, 

construction of a 110km pipeline, storage reservoirs at Habaswein and Wajir, wind/solar 

power production, reticulation systems in Wajir and Habaswein, Communal water points at 

Kanjara, Boji Yare and Leheley and water supply provider development 
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Some of the outputs and products of the project include: Inception Report ; Hydro-

geological  Report; Basis of Design Report; Topographical and Geotechnical Survey 

Report; Environmental and social impact assessment (ESIA) Report, Organizational 

Development Report; Resettlement Action Plan(RAP) Report and Final Design Report. 

Some of the key pending documents and reports include: Resettlement Action Plan report 

for Habaswein and project plan report.  

However, just like most projects, the Wajir Habaswein urban water project encounted 

impediments that curtailed its effective implementation, including:  

- Resistance by some members of the community to enable completion of the ESIA 

component at Habaswein area. This has been ranked as the main impediment, 

although currently, there are on-going consultations at the community level to 

resolve the problem. 

- Devolution related problems that has seen water service provision transferred to the 

county governments, (as stipulated in current Constitution of Kenya), requires that 

Wajir county government will need to play a major role in future implementation of 

the project activities. 

The completion of the first phase of the project will determine the future investments in the 

water sector within the Habaswein - Wajir corridor and in the neighboring areas/towns, 

through provision of next steps guidelines and actions.   

In concluding his presentation, Mr. Kagunda identified some of the key aspects that will 

foresee the next steps on this important project. These include: completion of the 

outstanding components of the development phase, submission of the final report and 

project plan to ORIO, approval of implementation phase, agreement with national treasury 

on funding mechanisms.  

Session 3: Moving forward: Conclusions and Recommendations  

This final session of the workshop was chaired by Dr. Boniface Kiteme.  

This session saw a balance of the workshop’s sessions, consisting of interactive plenary 

questions and discussions in reference to presentations of the day from the participants, 

which identified 1) the major ‘itches’ surrounding the sustainable groundwater resources in 

the region; 2) important contextual considerations in terms of how do all the scientists, 

experts, researchers read from the ‘same script’ presented the need for a trans-

disciplinary focus rather than a disciplinary focus of the project; and 3) key actors in 

championing, funding, or implementing a sustainable groundwater exploration, exploitation 

and conservation in the region. With key issues being raised and discussed, the plenary 

session was recorded for purposes of reference (available on the ARIGA’s dropbox 

folder).   
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The following are the highlights of the questions, answers and discussions from the 

plenary 

Question: Issues of policy and legislation,  

Question: Challenges of enforcing and the capacity of WRMA  

Question (participant): Is it possible to repair the puncture on the aquifer? 

Who should be the priority? Do the refugees come first or the community in Wajir? 

Secondly, how much water do we have, how much do we use?. We better address the 

Wajir township first and the little water that is evaporating everyday, where we are loosing 

250m3 per day to evaporation.  

Question (participant): There are two problems in Wajir- there are designated ground 

water recharge areas, which have been grabbed, and some turned into public utilities, so 

the ground water is loosing from this; some of the wells that were perennial, have dried up, 

let us not look at the issues in isolation but an integrative, wholesome approach is required 

to tackle the problems appropriately.    

Answer (John Kinyanjui):  the permitting is a process and there are procedures, however, 

due to the size of the area, with not so high population, there are challenges related to 

enforcement of the laws, especially those procedures done by the government, the 

reasons being that the particular drilling is helping the people who are in an water scarce 

area. Thus, the technical conditions are not followed at all, and the numerous un-

operational boreholes are as a result of unprofessional drilling with no appropriate 

procedures as ought to be followed from WRMA. Consequently, the donors loose, the 

government loose e.t.c, when they (donors) drill a borehole that is not used, becomes a 

waste of resources and funds. However, if the process is followed properly, then WRMA is 

there to support and facilitate the permitting process.  

Answer (Engineer David Ochillo): The issue of whether WRMA has the capacity to 

monitor ground water development, I wish to clarify this clearly that, WRMA has the 

capacity and in some instances, it can appoint a consultant that can do that on her behalf 

so that the consultant will undertake the monitoring as well as supervise.   

Question (Dr. Kiteme): We ask our senator, when we meet you (in reference to 

politicians) here in the workshop, you are different from when we meet you at the 

grassroots (as leaders at the grassroots). When a technical report is produced to guide the 

process of investment, the risks of investing in groundwater development; what is the 

difference between the political class (leaders as they appear to listen in the workshops) 

and the grassroots representation (when the same leaders seem to send contradictory 

messages to the locals)…that the politicians want to say something different in the 

different places (i.e. at the expert workshops and at the community levels)?.   
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Answer (Senator): From my personal view (Senator), I lead a county that has a lot of 

issues, and as individuals we are bound to make mistakes. From the inception of any 

project or program, if the community is not engaged very well in the process, you are often 

bound to face problems. The presentations here have helped us understand even more 

about the Merti aquifer. Am not sure if Acacia, CETRAD, WRMA and others, are reading 

from the same script, and yet they are also bound with uncertainty in decision making, so 

how do you expect a political leader to have clear decisions to deliver to the community, 

when there are so many unanswered questions from your side (meaning researchers, 

experts, scientists etc?). We needed to get together to understand the mapping presented 

by Arje Oord (on uncertainty and how to overcome uncertainty), and am sure I am more 

empowered with information in comparison to the time when I came to the workshop in the 

morning.  

I hope that this meeting (workshop) can help us point to some solutions to the problems 

we are facing in Merti. I would also like to know, to what level is ARIGA determined to 

influence decision making at the Merti aquifer. Make your contributions on the way forward 

that we  

How do we get politicians to support the research, development etc, when the so called 

agents are reading from different strategies, points, opinions etc? I would like to inform this 

forum that County development committees are coming up, this is to encourage you that 

there is a forum at the county level, as long as you are able to share information.  

Answer (Mr. Kagunda): There was a reference point, and I agree that the entry point, 

there could have been areas that could have been done earlier, the options for Wajir were 

quite clear from the start, based on what others had done before. We have to embrace the 

options that are there, with respect to what the stakeholders feel. The forum should also 

help us to define the direction of decision making, Habaswein will need to develop their 

water infrastructure in future. The next phase of the project will be consultative. 

Question (Dr. Kiteme): So, what is the source of resistance from the communities? we 

would like to use the senator (as a representative of the politicians) to pacify the situation, 

particularly because community resistance may comprise one of the biggest risks that 

reduces the chances of success of the project.  

Additions (Jan’s perspective): water sector is a public right, with the devolution of 

governments in Kenya, one of the profitable investments they can make in Wajir is in the 

water sector.  

Question (Dr. Kiteme): Mr, Kagunda in the last bits of his presentation, he talked about 

going back to the Ministry to negotiate the funding frameworks of the project, and I 

wondered if the project is a Ministry’s thing (project) or is it the county issue, or who is then 

to be consulted by Kagunda?. The mindset in this argument is, that, coming from the 
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government, the government is coming to help the desperate (community), which has 

been the notion that has guided our way of doing things in the country, which has always 

been met by the resistance from the communities.  

Answer (Senator): We are already engaging with the Kagunda project partners, but what 

will not change is that the communities have not conceptualized the development 

programmes at all (due to inadequate information in regard to the project), we are worried 

about the uncertainties surrounding various issues at community level for example, will the 

water be there all the time, will our children have water etc, but if this is clear, through a 

multi disciplinary team, and authority in forms of security over generations (sustainability), 

there would be no worry by people, but with data of today, there is a lot of worry for now 

and in future. Put your acts together (means integrative data acquisition in order for the 

partners to read from the same script), the generated data should give us sufficient 

information and data that we can use to convince people back in the communities.  

Answer (Engineer David Ochillo): There are two fundamental things this workshop has 

established: one, that there is dire need for water for Wajir and Habaswein areas, the 

other second  thing is that, categorically we have shown that there is an aquifer (Merti) that 

contains some reasonable amount of groundwater that can be tapped. However, there 

should be a strong focus on surface water exploitation; most of the data presented in this 

workshop has a common convergence, which we can say is the ground breaking truth. 

Thus, the Northern water services board should be clearly able to say, how much water do 

they need to supply the areas, then we can explore how much the aquifer can provide 

sustainably. Uncertainties have to be resolved no matter what, we must face these 

uncertainties. We also need to integrate all the necessary institutions in the process of 

groundwater development. We must drop our fears to be able to move on.  

Comment and answer (participant): I wish to comment on the different technical people 

that are reading from different scripts, this is usually normal and when studies are done in 

disjointed format, as a result of specific focus on one particular place, and also based on 

the calculations. I would say that in terms of figures and reasonable justifiable figures, we 

can sit together to be able to meaningfully use the data harmoniously. On the issue of 

community resistance, everybody needs to get involved. We need to approach the people 

in terms of their different interests, what is their interest in the water use so that we can be 

able to get community support.  

Question (Mr. Meshack Amimo):  WRMA brought up an issue that they were not notified 

to sink 14 boreholes to pump that water in Wajir, these are decisions that were done when 

there was no WRMA (before WRMA was enacted as an institution), and at that time there 

was not much divergence, the other issue is that, WRMA has done its best with the 

resources they have at hand, people like to do other things under the carpet in the name 

of WRMA, but more offices should be opened at the grassroots to enable ease of 

monitoring particularly on sinking of boreholes. Boreholes will continue to be sank 
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haphazardly as long as the status quo is maintained at the grassroots. In most conditions, 

when the district water engineer fails to address the issues of water in an area, the number 

of settlements (people in that area) force the water engineer to drill a borehole or 

otherwise there would be a lot of complaints from the people.  

Comment (Dr. Kiteme): In development, there are two ways, one is to be ahead of the 

development process by remaining proactive; its better to read the reports and also walk 

into the offices and ask for the documents to access them.  

Sometimes the answers are given in mathematical equations, which are not 

understandable to the people, how will a politician understand this, and how will the 

communities be able to understand in the second place?  

 

3.1 ARIGA Assessing risk of investment in groundwater resources in sub Saharan 

Africa  

The final presentation of the day was done by Dr. Jan de Leeuw which highlighted on the 

ARIGA project objectives and anticipated outputs among other critical points of 

discussions.  

ARIGA project objectives  

• Develop an approach for projecting the impact of groundwater development that 

does justice to uncertainties that accumulate along the entire socio-hydrological 

impact pathway. 

• This approach starts with investment or management decisions that affect the 

hydrology and the livelihoods of water users. 

• It models and assesses the probability of envisaged outcomes, using quantitative 

estimates of the uncertainty of individual variables in this socio-hydrological system. 

Anticipated outputs  

 Framework for assessment of the socio-hydrological impacts of groundwater 

development which addresses uncertainties 

 Model demonstrating this framework to the Merti aquifer from which the city of Wajir 

will draw its water;   

 Application of this model to inform stakeholders on sustainable and socially 

equitable levels of abstraction;   
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 Dissemination of the experiences among African community of practice in 

groundwater development  

How to achieve this  

• Develop a socio-hydrological model which allows predicting impacts of Merti aquifer 

abstractions  

• Use this model to assess the impacts of the proposed Wajir Habaswein urban water 

project  

• Working with experts and stakeholders to develop and assess the utility of this 

model 

• Inform and discuss with decision makers 

Proposed activities of the ARIGA project  

• July – Oct: compilation of existing literature  

• Nov: Workshop project partners and key stakeholders 

• Nov – Mar: Development socio-hydrological model  

• Dec – Apr: Social surveys dependence livelihoods on groundwater  

• May: Workshop presenting and discussing the results with the stakeholders 

• May: Write shop two publications and a policy brief  

Points of discussions  

• Together we can manage doing a better job 

• What contribution could we make to your decision making process? 

• How do we benefit from your insights, knowledge and information to achieve our 

goals 

• What partnership arrangements do we require for this  

 

The overall question to the workshop is that does ARIGA has the capacity to 

influence action:  

The socio-hydrological framework is a unique framework, that will demonstrate that 

scientific based processes can be a good way of providing solutions.  But the question is, 
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to what extent are you (meaning ARIGA) able to align this process with the processes the 

Ministry of Northern Kenya development was undertaking  in the place?.  

Comments (Senator): This steps presented by Jan are good, but you can make them 

better by: 

 engage the county governments (particularly because there are currently platforms 

through which the counties can be engage and actively involved in the process) 

 engage the community so that they understand better to be able to make better 

decisions  

 engage the professionals – particularly the Wajir South team headed by Hassan.  

I (the senator) shall be happy to be associated with the success of the project that is 

planned for implementation.  

Commitment: We (ARIGA) shall consult the team to ensure that the steps raised by the 

senator are integrated in the ARIGA processes. We shall depend on the local leadership 

as much as possible.  

Question (Hassan): What contribution could we (Wajir South team) make to your decision 

making processes?  I a never heard of 13milion euros investment in my area, yet am over 

40 years of age. I know what that kind of that money means to our area. However, we do 

not have sufficient knowledge that we can impart to our locals. Normally, what every local 

person knows is that the more you draw water from the well, the more deeper you have to 

dig it. We are saying, give us the knowledge that can help us make the decision making 

better at the local levels.  This is because, if we don’t know how to assist our own people, 

we shall often beat around the bush.  

Question (Dr. Kiteme): in reference to food security and the expert from National drought 

management authority (NDMA), do you see anything that this project (ARIGA) can be of 

use to your department?  

Answer (Paul Kimeu - NDMA): Wajir is a semi arid area, the government plan is to end 

drought emergencies in the next 10 years, which is a good decision. Most of the people, 

come back to the Ewaso Ngiro river bed in times of droughts, thus, if we have sustainable 

water sources in this areas, we are able to see sustainable livestock production that can 

be able to grow and support food security as well as other development in Wajir county. It 

is also difficult to get vegetables in Wajir currently, but with water availability to the locals, 

food and nutritional aspects can be easily addressed at grassroots levels.  

We have seen the boreholes in Dadaab drying up, people are worried in terms of 

sustainability. We made promises that water will be sufficient, I have not heard the issue of 
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degradation, which is part of the problem that is leading to dwindling water  resources in 

the region, how do we address this (degradation) from the basis of the ARIGA project? 

Question (Engineer David Ochillo): do you think there is any usefulness towards you, and 

how can it be packaged so that it is a reality in terms of application? And we look at the 

implementation of the project, lets us also look at the management level, how is monitoring 

and evaluation done, our interest as an authority is to know what is the intention of the 

number of uses and the number to serve that will help us to make a water allocation plan, 

that can help us make a plan as we look at what is there vis-a-vis what other sources are 

there.  

Answer (Mr. Meshack Amimo): To address the concerns raised by the senator, and to 

enhance that all the stakeholders are reading from the same script, all the stakeholders 

must be involved, including the Ministry, the WRMA, etc so that when we go to the 

community, we are able to give comprehensive synchronized report and information. Our 

model for the aquifer is based on the details of the past analysis that were done several 

years ago, maybe even decades, which is not realistic to our current situation as we 

speak, therefore, we need to synchronize the numbers now in relation to the past and then 

we can get the right or realistic values that can be appropriately used in decision making.  

Refocusing on the Point of discussion 3:  

Question (Dr. Kiteme): How do we benefit from your insights, knowledge and information 

to achieve our goals (ARIGA goals)?  

Answer (participant): Being together here in the Ariga project workshop, we have learned 

more in a short time and as we work together, we shall all be able to read from the same 

script, the point of thinking would be what would that data mean, what shall we use this 

data for and how and to what extend shall we utilize this data?  

Answer (Arje Oord): The answer ‘I don’t know’ is also a very important answer, rather 

than the fear of not wanting to say ‘I don’t know’….I don’t know will enable us take the next 

steps as required in terms of being able to share and disseminate what we (ARIGA) have 

learned and at the same time, learn and explore more on what we don’t know.  

Commitment: In ARIGA project, the importance of meeting all the stakeholders is 

considered very paramount, and we expect everybody to stay on the loop of 

communication in the entire process of the project. Let comments from the audience help 

the project grow. There could be some diverging priorities among the stakeholders here, 

but with the model development, we shall be able to tell if there are conflicts or not. 

Secondly, there are no loosers in the project process. We shall rely on the help of all the 

stakeholders. Thank you all for the insights.  
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3.2 Way forward and closure  

Chair: Malesu Maimbo 

 Rainwater harvesting, how much is available, what are the characteristics of the 

rainfall, how is it distributed over the landscape, how do the people look after the 

landscape and how do we create a relationship between the rainfall and the 

landscape – recharge related. Thus, rainwater should be the starting point, and thus 

we should ensure that we look at the entire water cycle in Merti aquifer including all 

the relevant issues of socio economic aspects, the role of local leaders, the policy 

makers among may actors.  

 Working with the entire people including the politicians, the community so that the 

decision makers, the policy makers are able to make good policies that they can 

implement to have effective impacts on the community  

 Engage the local communities, especially in Wajir, the locals are fearful of the water 

being depleted, and other issues such as politics too contribute to the fear in the 

community and Ariga also needs to understand the dynamics and learn from them. 

The commitment of the governor in support of the project is relayed in this 

workshop.  

 There is additional information from previous reports, e.g., the UNHCR has installed 

automated monitoring systems, officially WRMA is responsible for monitoring, and 

we shall work our modalities on how this data can be shared among all the 

interested stakeholders, so that we get legitimate information that can guide us.  

 Water is a great resource but it can be very dangerous, e.g. the Nile treaty of 1929, 

almost caused war between Kenya and Ethiopia, thus, we need to look also at any 

conflicts that may arise, so that they don’t cause problems in future.  

 Public private partnerships, is a key thing to succeed and sustain the project. I urge 

the public to do more work.  

 The water demand in Wajir is not only for human consumption, the water  

 Transbounday aquifer of the Merti, the study should not just only look at the territory 

in Kenya, but also take care of the Somalis so that we don’t have conflicts in future 

(Jan confirmed that there is a Somali hydrologist who is committed to the project 

but he was not available for the workshop/meeting) 

 Artificial recharge – which is not expensive, which is good and then it will be 

fundamental in exploiting the water but also take care of recharge of the aquifer.  
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 Are we supposed to do an environmental impact assessment or a strategic 

environmental impact assessment?  

 Training challenges in Kenya, with better training, it should help the training 

curriculum at the university. However, such comments are often welcomed through 

feedbacks to the university to update their curriculum.  

Closing remarks from the senator were summarized as follows: 

 create awareness of the project with all stakeholders 

 define your partnership engagements clearly  

 minimize risks but let’s not fear to proceed (dealing with uncertainty rather than 

ignore uncertainty) 

 disseminate information as we proceed along to keep all stakeholders informed 

Closing remarks on behalf of ICRAF – Keith  

• appreciation and acknowledgement of Jan for winning the project funds  

• thanks for all of the participants for attendance and active participation   

• lets work together as a take home message 

• lets share information as the project progresses along.  

End of workshop   
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Annexes  

Annex 1: Workshop summary and programme  

Workshop Assessing Risk of Investment in Groundwater Resources in Sub Saharan Africa (ARIGA) 

4
th

 November 2013  

A research project funded through the UPGRO program of the UK National Environmental Research Council 

(NERC) 

World Agroforestry Centre (ICRAF) Nairobi 

CETRAD, Nanyuki 

University College London, United Kingdom  

Acacia Water, Gouda, the Netherlands 

The World Agroforestry Centre wishes to invite you to a one-day workshop to inform and discuss a research 

project on uncertainties around investment in groundwater development, which will develop a case study on 

the Merti aquifer. Below you will find a summary of the project and a tentative agenda for the workshop.  

Please confirm your participation with Eunice Wamwangi: e.wamwangi@cgiar.org   

Rationale: Decision-makers are notoriously poor at considering the risk that an investment or intervention 

could fail to achieve its objectives. This is also true for groundwater development projects globally. A host of 

uncertainties around the hydrological parameters, as well as the social and ecological attributes of targeted 

communities and the natural environment, make the success of such projects far from certain. When 

interventions aim not only at providing potable water, but also at ensuring social and environmental 

sustainability and equitable distribution of project benefits, current best-practice impact assessment methods 

for groundwater development are inadequate. This best practice typically focuses on the hydrological 

system, and their results are normally deterministic, rather than providing probabilistic assessments of the 

likelihood of certain outcomes. A broader more inclusive socio-hydrological approach with probabilistic 

impact projections would thus be desirable.  

Project aims: ARIGA aims to develop a novel approach for projecting the impact of groundwater 

development projects that does justice to the multiple uncertainties that accumulate along the entire socio-

hydrological impact pathway. This approach starts with mapping out the impact pathway, starting with the 

investment or management decisions that aim to affect the hydrological system through to the likely impacts 

on the livelihoods of water users. It models and assesses the probability of envisaged outcomes, using 

quantitative estimates of the uncertainty of individual variables in this socio-hydrological system. 

The case of the Merti aquifer: ARIGA will develop generic approaches for modeling risks of investment in 

groundwater development. The approach will be tested on the case of the Merti aquifer, the largest aquifer in 

Kenya, located in the Ewaso N’giro catchment. The Government of Kenya considers investing in 

infrastructure to draw water from the Merti aquifer to supply the city of Wajir with drinking water, through a 

120 km pipeline. In addition to these future beneficiaries three water user communities already rely on the 

groundwater downstream of Habaswein, from where the water will be abstracted. These include pastoral 

communities, which rely on boreholes dispersed through the area; the more than half a million inhabitants of 

the Dadaab refugee camp; and beneficiaries across the border in Somalia. To assess the outcomes of the 

investment, the proposed research will model the risks of the upcoming abstractions affecting these current 

and future beneficiaries.  

mailto:e.wamwangi@cgiar.org
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Monday 4 November Boardroom of the World Agroforestry Centre (ICRAF) 

Workshop aims: First, to inform participants on the ARIGA project to develop methods to account for 

uncertainty in groundwater development. Second to bring together the Merti aquifers’ beneficiaries and other 

stakeholders to inventory current use, to inform about the planned development and discuss their 

perspectives on the proposed groundwater development. Third, to discuss ways to ensure that the ARIGA 

project contribute to sustainable groundwater management. 

Tentative program:  

8.30 Registration  

Session 1 – Welcome and setting the stage - Chair Jeremias Mowo 

9.00  Welcome – Ravi Prabhu, Deputy Director Research, ICRAF  

9.05  Introduction – The Need for Sustainable Groundwater Development – James Messo (WARREC and 

Jomo Kenyata University of Science and Technology) 

9.20  Kenya Groundwater Governance and Management - Eng. Kinyua- (WRMA HQ)  

9.40  Modeling Uncertainty – Eike Luedeling (ICRAF)  

10.15 Coffee break  

Session 2 – Socio-hydrology of the Ewaso Ngiro Basin - Chair Maimbo Malesu 

10.45  The Geography of the Ewaso Ng’iro Basin – Boniface Kiteme (CETRAD)  

11.00  The Hydrology of the Merti Aquifer – Arjen Oord (Acacia Water) 

11.30  Use and Beneficiaries of the Merti Aquifer – David Ocholla (WRMA Regional Manager Ewaso Ng’iro 

North Catchment)  

11.45  Water Supply and Scarcity in the City of Wajir (TBC Northern Water Board)    

12.00  The Wajir Habaswein Urban Water Project (Alex Mwangi Kagunda) 

12.30 – 13.30 Lunch  

Session 3 – Moving Forward - Chair Boniface Kiteme  

13.30  Discussion Stakeholder Perspectives on Merti Groundwater Development  

14.30  The ARIGA project – Jan de Leeuw (ICRAF)  

14.50  General Discussion on the ARIGA Project, Interest to Benefit from and Contribute to its Development  

15.30  Way forward and Closure – Maimbo Malesu (ICRAF)  

15.30  Tea break and departure  

 


