
1Tapping Water Resources and their Potential in the Arid and Semi Arid Lands : The Case of Marsabit County, Kenya

TAPPING
WATER 

TAPPING WATER RESOURCES AND 
THEIR POTENTIAL IN THE ARID 
AND SEMI ARID LANDS
THE CASE OF MARSABIT COUNTY, 
KENYA



2 Tapping Water Resources and their Potential in the Arid and Semi Arid Lands : The Case of Marsabit County, Kenya

INTRODUCTION

The arid and semi-arid lands (ASALs) are a defi ning feature of Kenya’s socio-

economic and physical landscape. They comprise 89 per cent of the country’s 

surface area, are home to approximately 14 million people and 70 per cent of the 

national livestock herdi. They contain more than 90 per cent of Kenya’s wildlife 

and host the majority of the country’s protected areas such as game reserves and 

national parks. The ASALs are also defi ned by cyclical drought, resource confl ict 

and considered extremely vulnerable to climate change. Annual rainfall is low and 

ranges between 150mm and 550mm in the arid lands and 550mm and 850mm 

in semi-arid areas. Populations, particularly in the arid north, are sparse and are 

estimated to be as low as 1 or 2 people per square kilometreii. ASAL counties are 

ranked as some of the poorest in Kenya.

 

This study sought to analyze the water sector in Kenya’s ASALs. Water, and its 

effective resource management, is critical to the future of the ASALs in order 

to both sustain current human and animal populations as well as unlock the 

development potential of the zone. The study was prepared using the case of 

Marsabit County (Box 1) with the following objectives:

• To analyze the institutional arrangements of the water sector in the county;

• To map water points and their functionality;

• To assess water quality for human consumption.

Findings from the study were to create a clearer picture of water availability, quality 

and the institutional arrangements for its management in order to guide capacity 

development, investment and advocacy. This brief provides an overview of the 

study and presents policy recommendations based on the fi ndings.

Overview of Marsabit County

Marsabit County is the second 

largest county in Kenya after 

Turkana covering a total surface 

area of 69,430 km². The county has 

an estimated population of 291,166 

people and over 1.1 million 

livestock heads of different species 

as per the 2009 census. 

Nomadic pastoralism accounts 

for 97% of the land use while 

arable farming is restricted to the 

remaining 3% of the county’s land 

area – where crop production is 

mixed with animal rearing. Marsabit 

contains distinct eco-systems 

such as the Chalbi desert, Mount 

Marsabit and Lake Paradise, a 

crater lake.

BOX 1

BACKGROUND 

Water in the ASALs needs to be situated in 

the broader context of water sector reforms 

in Kenya and unprecedented opportunities 

availed through devolution under the new 

constitution.  These reforms, led by the 

Ministry of Water and Irrigation under the 

Water Act of 2002 have progressively 

addressed the human right to water and 

sanitation. More explicitly, the National Water 

Services Strategy of 2007 and the Pro-Poor 

Implementation Plan of 2008 embraced 

a human rights-based approach to the 

provision of water and sanitation services. 

Kenya’s new constitution enshrined these 

rights while its domestication underlines 

the commitment to scale up the provision of 

safe, clean, accessible and affordable water 

and sanitation for all. A very explicit ambition 

of water sector reforms is to establish and 

implement clear structures of accountability 

and civic participation in the oversight of 

services. While the intent is there, institutional 

capacity is weak and many consumers remain 

unaware of their rights as enshrined under 

law. This situation exists in most, if not all 

ASAL counties, including Marsabit. Elevated water storage tank - Marsabit town water supply system
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METHODOLOGY

Both qualitative and quantitative 

methodologies were used in this study.  

These are described below under the 

three main study areas.

Institutional arrangements: 
Qualitative research was undertaken 

through key informant interviews and 

focus group discussions (FGDs). FGDs 

sought views on citizen participation, 

their involvement and awareness of 

water resource management issues. 

FGDs were conducted with groups 

ranging from fi ve to 15 people. In 

total, ten FGDs were conducted, with 

eight being mixed gender groups and 

two women’s groups. Key informant 

interviews were also conducted with 

individuals within the Water Resources 

Management Authority (WRMA), the 

Ministry of Health, Ministry of Water 

and Irrigation, Water Services Trust 

Fund as well as international and local 

non state actors (NSAs). 

Water point mapping: Water 

point mapping was done using a 

set of questionnaires for rural and 

piped water points and aligned with 

those used by the Water Services 

Boards(WSB) for standardization 

purposes. Most data collection 

was done digitally through android 

enabled mobile phones integrated to 

a central data management system 

for real-time capture and submission. 

Questionnaires were coded through 

Concern Worldwide’s mobile research 

system, and uploaded as an application 

on to the phones. This system was 

designed to enable data entry and the 

capture of a digital photo of each water 

point and its global positioning system 

(GPS) coordinates. Garmins™ were 

also used as a backup for collecting 

GPS coordinates given problems 

with network connectivity in some 

parts of the county. Data collection 

was done with the support of eight 

locally recruited research assistants 

divided into four teams to cover all sub 

counties in Marsabit. 

Water quality sampling and testing: 
A portable water quality testing kit, 

Paqualab 50™, was used to determine 

the bacteriological status of the water 

from sampled water points in line with 

World Health Organisation (WHO) 

testing standards. Sterile conditions 

were obtained prior to sampling by use 

of an autoclave and during sampling by 

using fl aming techniques around water 

outlet points. Microbiological analysis 

was carried out in-situ so that the 

microbiological parameters would not 

change with time.  

FINDINGS 

Institutional arrangements

Both formal and informal – or 

traditional - institutional water 

management arrangements exist in 

Marsabit County. NSAs have also 

played an increasing role in water 

resource development. 

Traditionally, communities established 

rules, regulations and sanctions that 

enabled sustainable management of 

water assets in the midst of scarcity.  

These have mainly focused on access 

and use of small dams, streams, pans 

and shallow wells. Large dams, rivers 

and wells, not owned by any group, 

have traditionally not had permanent 

rules regulating their use. In recent 

times modern technology has enabled 

the construction of approximately 

35 boreholes mainly funded by the 

Government of Kenya (GoK) and 

development partners such as the 

World Bank through the Arid Lands 

Resource Management Programmeiii. 

These have for the most part been 

handed over to communities 

without commensurate institutional 

and technical arrangements for 

their operation, management and 

sustainability. 

Open shallow well, covered with algae, with camels 
taking water from trough - Maikona.

Traditional water governance 

systems remain dominant, but poorly 

integrated into communal Water 

Users Associations (WUAs), and, 

Water Resource User Associations 

(WRUAs). Communal associations 

are comprised of livestock owners 

from various households and villages. 

WUAs own and manage water points/

schemes while WRUAs are tasked 

with catchment protection and confl ict 

management around shared water 

resources. Weaknesses in community 

governance are often apparent 

during times of water scarcity when 

unsanctioned means to access 

water for livestock may be used and 

result in localized confl icts. Altering 

or replacing these mechanisms 

without due understanding of the 

factors around control and access to 

water may result in an escalation of 

resource-based confl ictvi .

The main formal water actors 

(summarized in Box 2) provide 

overall stewardship and management 

of water resources and services 

alongside sub-county water and 

public health offi cers. Sub-county 

water offi ces are tasked with 

educating communities on issues 

relating to water including supporting 

the formation and capacity building 

of WUAs and the implementation and 

management of local water projects. 

Sub-county public health offi ces 

undertake sanitation monitoring, 

hygiene promotion and education on 

water quality. 

Water resource development in 

the county has been mainly driven 

by NSAs especially NGOs and the 

Marsabit Diocese and has focused 

on the development or rehabilitation 

of water points mainly for domestic 

requirements. These actors include 

local NGOs such as Pastoral 

Integrated Service Program (PISP), 

Pastoralists Community Initiatives 

and Development Assistance 

(PACIDA) and Community Initiative 

Facilitation and Assistance (CIFA) as 
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BOX 2

Formal water actors 

National
•  Water Services Trust Fund - Mandated to assist in fi nancing the provision of 

water services to areas without adequate water

•  Ministry of Water and Irrigation- Ministry in charge of developing legislation, 

policies and national strategies on water and sanitation and monitoring 

performance of the sector

•  Ministry of Health – Overall mandate for promotion of basic sanitation, 

 hygiene and water quality

Services
• Water Services Regulatory Board - Regulation and standards

• Water Services Boards  - Infrastructure development and delegated 

regulation of Water Service Providers

• Water Service Providers – Contracted under Service Provision Agreements 

for the provision of water and sewerage services 

• Water User Associations - community groups who own and manage water 

points/schemes

Resources
• Water Resource Management Authority – regulation and issuance of 

permits

• Water Resource User Associations - catchment protection, confl ict 

management around water resources

Figure 1: Investments in the water sector by 
actor

 Committee management styles 

In Shauri Yako, a water kiosk is run by a women’s group. This group allegedly has 

not held elections for 12 years. Each household is charged Kshs 200 per month 

for water and funds realized are not publicly declared. However, community 

members reported that whenever there is a breakdown, repairs are always done 

promptly to avoid public backlash and loss of revenue.

In Manyatta Otte, the water kiosk management is under a women’s group and 

communities are not involved in decision making in relation to this. There are 

no member elections or public meetings. Repairs are done promptly with the 

support of the MoW. Kiosk users are charged between Kshs 3-5 depending on 

the size of container while household connections range between Kshs 200-300 

per month based on consumption in cubic metres. 

BOX 3

well as international organisations 

such as Food for the Hungry, Caritas, 

Japan International Cooperation 

Agency (JICA) and Catholic Relief 

Services. Some NSAs implement 

directly while others like JICA and 

Concern Worldwide implement 

through partners. Figure 1 provides a 

breakdown of investment in the water 

sector by different actors.

The FGDs and stakeholder interviews 

reveal discordance between normative 

procedures outlined under the Water 

Act and related national strategy 

documents and current institutional 

arrangements. For example, there 

Community members in Bori village fetching 
water

appears to be little knowledge of 

water sector reforms and related 

institutions, including those outlined 

above, among citizens. Apart from the 

support that communities occasionally 

get from sub-county water offi cers 

in repairs and development of dams, 

respondents indicated that they are 

not engaged by formal institutions or 

involved in decision making processes. 

Views expressed in FGDs contrasted 

with those from the questionnaires 

completed by WUA members. These 

individuals indicated that public 

meetings are regularly held where 

WUA income and expenditure are 

presented and that committee 

members are selected using 

transparent procedures. For their part, 

sub-county water offi cers feel that 

management structures are weak, 

with some citing that the money 

collected is at times used to give 

people soft loans as opposed to being 

used for maintenance, and is generally 

mismanaged. Despite weaknesses 

in management structures, these are 

working to a certain extent given the 

fairly high rate of functionality of water 

pointsv. Box 3 illustrates some of the 

dichotomies presented in the FGDs 

and questionnaires. While many water 

points are functional, maintenance 

is reactive (i.e. when broken) and 

investment in water resources limited 

given low access to capital by WUAs; 

NSAs, for their part, focus more on 

water availability and urgent water 

resource repairs than its management 

(or quality).
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Women and girls wait at a water kiosk in Bori, Moyale District

Water mapping

In total, 508 water sources were 

mapped of which 479 were rural 

points and 29 were rural piped 

schemes. These included water 

sources that are seasonal (43 per 

cent) as well as those that function 

year round (57 per cent). Functionality 

rates were fairly high in those mapped 

with over 70 per cent of sampled 

water sources (piped and point) 

found to be functional. Sixty-three per 

cent of mapped water points were 

also found to be improvedvi. Figure 

2 provides an overview of improved 

water points; shallow wells comprise 

the majority of these in the county. 

The main reason cited for non-use 

of water sources was low yield or 

dry. Where a water source was 

not functional, the main reason 

was attributed to problems with 

management or ownership. The 

majority of respondents, 71 per 

cent, indicated that water quantity 

was adequate for household use; 

conversely, only 42 per cent of 

respondents indicated that water 

quantity was adequate for livestock. 

Thirty-nine per cent of households 

reported taking more than one hour 

to fetch water (this includes waiting 

times) at rural water points while 86 

per cent of households accessing 

water from piped schemes took more 

than one hour suggesting that these 

schemes are stressed. Box 4 provide 

an example of stressed piped systems.

Water quality

Potable water is one that is free from 

disease causing micro-organisms 

(pathogens), low in concentrations 

BOX 4

The case of Shauri Yako 

There are 14 kiosks in Shauri Yako one for each village. During drier seasons, 

the communities have organized a rationing system where each village gets 

water on a rotational basis. During the supply day, each household is allowed a 

maximum of 6 jerry cans, which amounts to 120 litres per household. People 

supplement this with use of water from vendors which is sold for up to Kenya 

Shillings 70 per jerry can. When women go to search for water themselves, it 

often takes them a whole day and even then they are not assured of fi nding 

water. 

Figure 2: Improved water points by source

of compounds that are acutely toxic 

or that have serious long term effects 

on health. Potable water should also 

be clear, not saline, and free from 

compounds that can cause colour, 

taste and odour. In some parts of 

the ASALs, as the water percolates 

through the soil, harmful physical, 

biological and chemical constituents 

may become contained in the water 

making it unsuitable for human 

consumption. This study investigated 

the biological, chemical and physical 

water quality of water points during 

the rainy season. Microbiological water 

quality results show that the water is 

grossly polluted with fecal matter. In 

terms of fecal coliforms (ecoli), the 

results show that approximately 66 

per cent of the water sources tested 

during the study did not meet either 

the WHO or national standards for 

drinking water. Laisamis/Loiyangalani 

had the highest number of water 

points contaminated with 92 per cent 

showing high levels of ecoli. This was 

closely followed by Marsabit/Chalbi 

where 83 per cent of water points 

were found to be contaminated. 

The quality of water has a direct 

relationship with the surrounding 

environment. To be able to compare 

the quality of the sample sources with 

the water testing results, a sanitary 

observation survey was carried 

The majority of respondents, 
71 per cent, indicated 

that water quantity was 
adequate for household use; 
conversely, only 42 per cent 

of respondents indicated that 
water quantity was adequate 

for livestock. 
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A woman fetching water at Madhoadhi water pan

out at the time of the sampling and 

correlated with the Ministry of Health 

data on sanitation coverage. Overall 

environmental sanitation in most of 

the water points was poor coupled 

with low latrine coverage. For example 

latrine coverage in North Horr is only 

12 per centvii . This means that 88 

per cent of the population use open 

defecation, a risk to environmental 

sanitation and a contributing factor 

to bacteriological contamination 

of water. More worryingly, of the 

nine water samples testedviii at the 

Kenya Water Institute, eight of them 

were found unsuitable for drinking 

before treatment due to various 

chemical components. The remaining 

one, although fairly well balanced 

chemically, had levels of turbidity 

which were beyond permissible levels.

 

CONCLUSION 

Institutional arrangements: 
Investment by the GoK in the water 

sector in Marsabit County is lowix and 

has mainly relied on NSAs. Despite 

a disproportionate reliance on NSAs, 

there is little evidence of coordination 

and harmonization of state and NSA 

activities. The formal sector has not 

adequately integrated communal, 

private practice and investment. This 

has resulted in a dearth of information 

on water points and water-

related works, and uncoordinated 

management practices. 

There is a vibrant citizenry in the 

county. Many water points have a 

management committee in place, 

which meets regularly. In some places, 

WUAs have been formed and trained 

to manage water points although this 

does not appear to have translated 

into sound management practices. 

There are few WRUAs in existence 

in the county and their formation has 

not been prioritized by either state 

or NSAs. Knowledge of the water 

sector, water policies and acts, and 

constitutional provisions in relation to 

water are very low. 

While citizens have displayed a 

willingness to pay for the water they 

consume, the funds collected (and 

accounted for), in many instances only 

cover management and routine or 

minor repairs; they are not enough for 

capital expenditures like generator or 

pump replacement and major repairs 

which remain critical given reliance 

on boreholes as a source of water. 

Greater transparency in how funds 

are collected and utilised are required 

to ensure sustainability. However 

it is likely that larger rehabilitation 

works would still require support 

from the government and certainly all 

expansion initiatives such as piping 

have to be supported either by the 

government or NSAs, including the 

private-for-profi t sector. 

Water points: Functionality of point 

schemes was relatively high while 

functionality of piped schemes, 

which can be easier to maintain 

than other water points, was much 

higher, suggesting in this case 

better technical support from sub-

county water offi cers and NSAs. 

The same support can be devolved 

to community managed points. The 

current distribution of water is not 

facilitative for livelihoods development 

and economic growth. Many water 

points are clustered around and within 

settlement areas, posing degradation 

risks for these areas and leaving large 

swathes of land unutilized. Even within 

the settlement areas, accessing water 

is time consuming as evidenced at 

stressed water points. In most areas 

where FGDs were conducted, water 

was identifi ed as having been a 

cause of confl ict especially in the dry 

seasons.

Water quality: Although the majority 

of the points mapped are improved, 

many of these points (66 per cent of 

those sampled) were contaminated 

and do not meet national and 

international minimum standards. 

Chemical analysis indicates that 

water requires treatment before 

consumption. Hygiene and sanitation 

conditions around water points are 

poor contributing to poor water 

quality.  

The current distribution of 
water is not facilitative for 

livelihoods development and 
economic growth. 

Water tank at Bori village in Moyale district
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Policy recommendations have been 

framed around water availability 

and quality, its management and 

coordination. 

Water resources: Marsabit County 

requires greater investment in 

water by the GoK at two levels: a) 

to maintain and manage existing 

water infrastructure and b) to expand 

water systems to be able to serve 

productive elements. Given the level 

of investment required in water 

infrastructure, better harnessing 

of NSAs, including the private-for-

profi t sector and communities, is 

recommended for more effective 

targeting of resources.

Water quality: The extremely 

poor quality of water in Marsabit 

County requires active engagement 

by county public health and water 

offi cers, communities and NSAs. The 

establishment of a water surveillance 

system, using water mapping initiated 

under this study, could form the 

basis for responding to deteriorating 

water quality and associated repair 

requirements.  With support from 

NSAs, greater attention could put 

towards sanitation and hygiene using 

approaches such as community-led 

total sanitation (CLTS) as well as 

water treatment at point of source and 

household level. Water purifi cation 

options, especially those that use 

solar, could also be explored. A 

dedicated water quality analysis study 

in the county is also recommended in 

order to determine the exact patterns 

of contamination and its effect on 

human health. 

Management: For water 

infrastructure to be expanded and 

adequately maintained, proactive 

POLICY RECOMMENDATIONS

management is required. Contracting 

WSPs to manage a cluster of water 

points could be explored as an 

effective management strategy in 

order to promote economies of scale 

and rationalisation of operation and 

management costs. In some areas of 

Kenya (and Somalia), private sector 

management under a “Public-Private 

Operation and Maintenance” approach 

is being applied with some success; 

this approach could also be tested in 

Marsabit County. Where this is not 

feasible, greater attention to WUA 

capacity and transparency should be 

addressed. 

Coupled with this, more attention 

to civic education, particularly on 

Kenya’s Water Policy and Water Bill 

and provisions for participation is 

recommended. It is not possible to 

have demand driven change when 

citizens are unaware of their rights, 

obligations, and opportunities. In 

particular citizens need to become 

aware of how they can work through 

county government to exploit and 

push for higher resource allocation to 

the water sector.

Coordination: In order to “tap” 

water resources and their potential in 

Marsabit County, greater coordination 

of partners and information is required 

under the leadership of the County 

Government. While co-ordination is 

the mandate of line authorities, it is 

recommended that action is taken to 

improve this mechanism. This could 

include organizational commitment 

to ensure consistent and regular 

representation and participation at 

coordination meetings by decision 

makers; adequate budget provision 

by the county water department for 

coordination with specifi c emphasis 

on convening meetings; and the 

collection and sharing of critical data 

to inform priorities and interventions. 

Communities can also form 

community watchdog mechanisms 

such as Water Action Groups and 

Water Working Groups which are 

working well in other parts of Kenya 

in order to monitor projects, hold 

government institutions to account, 

report on water theft, vandalism and 

leakages, and educate citizens on 

various water-related issues. A county 

forum, which meets on a regular basis, 

where the County Government and 

its WSPs can engage citizens on plans 

and progress in realization of the right 

to water should also be prioritised.

A dedicated water quality 
analysis study in the county is 
also recommended in order to 
determine the exact patterns 

of contamination and its effect 
on human health. 

Maikona shallow wells - protected

Women fetching water at Madhoadhi water pan in Sololo
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i National Policy for the sustainable development of Northern Kenya and other Arid Lands.Sessional Paper no 8 of 2012.

ii Republic of Kenya, District Development Reports, 2002-2008.

iii The number of boreholes is increasing as the Chinese Company involved in the development of the road network from Marsabit to Turbi has 

been drilling a series of boreholes along the road network.

iv Good Practice Principles Water Development in the dry lands of the horn of Africa, Michael Gitonga, FAO, November 2011.

v Functionality may also be a “function” of external support through NSAs. 

vi An improved drinking-water source is defi ned as one that, by nature of its construction or through active intervention, is protected from 

outside contamination, in particular from contamination with faecal matter.

vii MoH latrine coverage report, May 2012. 

viii These were tested for levels of ammonia, turbidity, conductivity, ph, fl uoride, calcium, total hardness, iron, carbon dioxide, total dissolved 

solids and nitrate. They were not tested for potassium, sodium and heavy metals.

ix The most major investment in the water sector in Marsabit County is the Badasa dam which is still far from completion. 
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