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1 Introduction 
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Figure 1: Process cycle for water master planning in the KALDRR-WASH pilot areas  
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Source: Acacia, IRC, 2013   
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2�The implementing partners are FH (Food for the Hungry) in Marsabit, CRS (Catholic Relief Service) in Wajir, 
World Vision in Turkana and CARE in Moyale.�

2 Adank (2012). Guidelines for Planning and Providing Multiple-Use Water Services, Adank et al., MUSGROUP, 
IRC and IWMI, 2012.�
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1.2 Purpose of the Water Master Plan (WMP) 
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1.3 Water Master Plan workshops objectives and methodology 
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Management approach applied to the pilot area of Kalemgorok-Katilu in Turkana”(ACACIA, IRC, 2013), 
http://www.ircwash.org/resources/towards-better-balance-between-water-demand-and-supply.�
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6. Build a detailed budget of prioritized activies for 2015. 

��
.���(�����������
�����������
������
�
	���������
�� 	
��(����
��������������
�6�!
�
	���
������
���
	7
����	������	
�������	���	���	�����
�� ���	
��
�����������������
�������������
��
�
�����������	��������
�	������
���	
����
�
����
�6�. ����(	��������	
��������	

������
�����
�������7����(������
���

���	������	���	����� 
�����������
�������	���
�������������
�6�
.���(����
��������������
��
	7
����	������	
��5�(�� ��
���
���	

�������5�����������
������������
��������
	
��5�(	�������������	
	����
��	
���	�	��� ��7��
��
��(����	����(�������
�����
��
��	

�
����	
����������
��	��	��������������
�6�.�� �(����
����������
��
���(���������
����
	
�������������
��
�
	��6��

.���7����������������
������������������
���������� �����������������(�������5�(��
�����������
�����������
��(��������	������	�
����
� ������� 6�

1.4 Stakeholder Identification 

.���(���������	������	
����
���
��	
���
����	������ ��	����
����������	��������(����(�

�
�������
����(�����������	�����	���
���������������� 	����������	
��$#'������
��7���
��
����	��
(�

6�.���
	�����(	���
��������������(�������5�7��� (	��
���	7
������	������	��6�



�

8    December 2014, IRC�

2 Description and problem analysis of the Kate-Bori area 

2.1 Moyale County 
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2.2 Kate-Bori sub-locations 

Figure 2: Kate-Bori 3R/MUS pilot area (in green rectangle) 
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Source:Acacia, 2013 
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3 Vision for 2023 by stakeholders 

.�������
������	��������	��	�	�����
���
�����	����� ��������
�������	���7����������	���
����
��
��	
����	��	����	���
�����
�����	�����
	
�� ���
����6�.����������	��	�
������
�
��	�����������	��7��
������
���������
����������� �	�����	��5�7���7��	����������	
	����
��
	
������������
	
���	
��������
	���
����������	���� ��

��	�������	��@�	��6�.�������
�����
�
���
�
���
�
�����������	

����
�
����	�����������
����� ��	���
������
���
���������������������	
��
�
�����	��6� 
�	������
����(�	��(	����
���
���	���
�� �
�����������������
����������������	�5�����
�	������	
�����
����	����������
�������������
	���
 ��������
��7���	��
��
���	����
����	�������������
��	
��
���
��	������
�����
���
�(������������

��	
 ������������������	����
������
���	��5������
	
�����������
��(�

��	�������	��
�	
����	����	��
� �0	
��������
���
������	���������4�	��������	���
�	����	
��	
��	
���	
�(�����	
����������7��������	
 ��	��
��	
�������6�

����
��������	����
����������
���
�'	��/12-�������
 
�(�
���
���
����������������
����������	���
�����	��	�(	�����
������A�

Table 1: Vision elements Kate-Bori area 

A - How would you like to see the situation in your are a in 2025? (description of  the “ideal” situation)  
·  Sufficient and safe water for all households and cattle. 
·  Proper management of water sources. 
·  Water management institutions functional. 
·  Irrigation of farmland (mentioned by all groups). 
·  Pasture and fodder enterprise (organized grazing systems). 
·  Organised grazing systems and ranching. 
·  Integrated health care and livelihood systems. 
·  Area needs to be sustainable: 

-  Improved infrastructure, Better quality of water, Permanent water available, Entrepreneurship and 
marketing, National resource management, Conflict management, Ranch management (grazing lands 
wet and dry), Rural electrification. 

B - What are the main issues we should work on in the m eantime to get to this situation?  
·  Reduced distance for water fetching. 
·  Construction of mega-dams for irrigation, using the run off form the hills. 
·  Make water available in the grazing lands. 
·  Use greenhouses i.e. with irrigation to improve livelihoods and reduce dependency of food aid. 
·  To get cows that produce more milk: Breeding programmes, Create ranch lands, bring back the Boranna 

cow. 
Key issues mentioned include:  
·  Coordination and governance. Resources are not used well or applied different than meant for. 
·  Dependency syndrome: wrong attitude of the communities who rely and depend on aid. 
·  Aid has undermined traditional institutions. In the past people where putting in place coping mechanisms 

during crisis; this has now been replaced by external aid.   
·  Urbanisation, decentralisation trend and changing of lifestyle (moving from pastoralism to settling down) 

(e.g. for accessing schooling for children) leads to people left idle in towns. They are confused and become 
alcoholics. They should be educated that their pastoralist life can be better than an idle life in the towns 

·  For the above and other education and capacity building, leadership is required. In that way we should get 
rid of Food Aid, WFP, FFA programmes. 

·  Address water quality and hygiene. 
·  Lot of infrastructure, but there is no good management. 
·  Land management to protect environment, this is required before new infrastructure are put in 
·  Sanitation and Hygiene has to be pushed forward for the purpose of improving the quality of water. 
·  Agree on use of water for the water points (allocation to domestic use versus allocation to livelihood). 
·  Manage marketing better, e.g. Create livestock marketing society, to take out the middlemen (“Livestock 

marketing operating society”). 
·  ‘Prosofis’(?) (exotic) plant that was brought in in the nineties (ASAL programme is damaging pasture 

development. 
·  Water User Association, and in particular the position of water users, need to be strengthened through 
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capacity building (water rights). 
·  Households don’t engage sufficiently in agriculture, they should be educated about the potential 
·  Issue of uncontrolled entering of herds to the area: 

-  Good coordination could deal with both the back and forth transfer of herds with Ethiopia and the dry 
period migration from Wajir. 

-  During colonial times the coordination of this herds migration was much better. 
-  Strengthen resource associations and groups and also the cross-border meetings and declarations. 

·  Create learning mechanisms for improving knowledge for all, but in particular the communities, to better 
understand the challenges. 

�
����(��7����	���
��	����
����������������
�7�	�
��� ���	
�����������
����	��	���(����(��
�����
�	���	��A�

·  .��������	�����
��������������������(	�����	
	����
 ��	
�������
	
��5��	��
���
���	����
��
�����������
�����������(	��������	
��������
����
�
 ����������������
���
��������
�:�

·  ���
�(
������
����	��(	�����������	�������
�
��
�
� �������������
��	
�����
����
��5�
����
��7	
�9	���
�	
������������������5�
����	�����
���� 6�

·  #����
����
����
��������7��	�������	
���	��
������� ���
	���
5��
��	�����
	����
	�����������
J����
��
�����
�����K6�

�

� �



Kenya Arid Land Disaster Risk Reduction (KALDRR – WASH)    13�

4 Water gap analysis 

4.1 Definitions and assumptions 
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4.2  Calculation of total water gap 

4.2.1 Estimated capacity of existing water infrastructure 
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Table 2: Estimated available water infrastructure potential capacity in 2014 in Kati-Bori area 

No. Name Type Supply/Volume 

1 Kate Borehole 12,000 

2 Bori Borehole 54,000 

3 Kogitare Water pan 14,000 

4 Hantuta Water pan 6,000 

5 Kate Water pan 10,000 

6 Dadachlakole Water pan 3,000 

7 Kundi 1 Water pan 6,000 

���������������������������������������� ����������������

3�The tool was developed using Excel and is available upon request with CARE6��
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No. Name Type Supply/Volume 

8 Kundi 2 Water pan 6,000 

9 Godoro (IYES) Water pan 3,000 

10 Malka Gambela Water pan 2,000 

11 Hantuta 2 Water pan 10,000 

12 Manquatta Sand dam 1,000 
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Figure 3: Location available water infrastructure in Kati-Bori area 
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4.2.2 Domestic water demand 

Figure 4: Domestic Water Demand Kate-Bori 
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4.2.3 Livestock water demand 
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Table 3: Estimated livestock numbers Kate-Bori area 

Average number of livestock per household in 2014 and projected average number per household in 2024 

Livestock Numbers per household in 2014 Projected numbers per household in 2024 

Camel 1 3 

Cattle 4 4 

Goats 6 12 

Sheep 0.5 0.5 

Donkey 0.2 0.2 
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Figure 5: Assumptions for estimating Livestock Water Demand Kate-Bori 
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Figure 6: Livestock Water Demand Kate-Bori 
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4.2.4 Agriculture 
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Figure 7: Assumptions for agriculture water demand Kate-Bori 
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Figure 8: Agriculture Water Demand Kate-Bori 
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4.2.5 Seasonal migration 
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Figure 9: Assumptions for seasonal migration water demand Kate-Bori 
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Figure 10: Seasonal Water Demand Kate-Bori 
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4.2.6 Wildlife 
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4.3 Location of water demand and gaps 
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Table 4: Location of water demands Kate-Bori 

Cluster 
no 

Cluster Total water 
demand  
10 months 

Domestic Livestock Agriculture Seasonal 
migration 

Wildlife 

1 Bori 71,000 8,000 50,000 4,500 7,000 1,500 
2 Kate 17,000 11,000  6,000   
3 Bori junction 16,500 10,500  6,000   
4 Kate East 16,500 10,500  6,000   

5 Antuta 133,500 6,000 120,000 3,000 3,000 1,500 

6 Antuta Road 9,000 6,000  3,000   

7 Manquatta 4,500 3,000  1,500   

 Totals 268,000 55,000 170,000 30,000 10,000 3,000 
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Figure 11: Location of clusters with water demands 
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4.3.1 Option 1: remaining borehole water used for small scale agriculture 
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Table 5: Option 1: allocation of water supply and remaining water gaps per demand type (in Km3) 

Cluster 

No. 

Cluster Domestic Livestock Agriculture Seasonal 

migration 

Wildlife 

Demand, Allocation, 

Gap 

D A G D A G D A G D A G D A G 

1 Bori 8 8 0 50 30 20 4,5 4,5 0 7 0 7 1,5 0 1,5 

2 Kate 11 11 0    6 6 0       

3 Bori 

junction 

10,5 10,5 0    6 6 0       

4 Kate East 10,5 10,5 0    6 6 0       

5 Antuta 6  6 120 30 90 3  3 3 0 3 1,5 0 1,5 

6 Antutta 

Road 

6  6    3  3       

7 Manquatta 3 3 0    1,5 1,5 0       

Totals 55 43 12 170 60 110 30 24 6 10 0 10 3 0 3 
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Figure 12: Option 1: volumes and locations of water gaps per type of demand in 2024 (in m3). 

�

4.3.2 Option 2: remaining borehole water used for livestock  

More in line with the present practice and current priorities by the community for water allocation is the 
choice to use the remaining borehole water for watering the animals. The results of this choice for the 
water gap analysis are shown in Table 6 and Figure 13. 

Table 6: Option 2: allocation of water supply and remaining water gaps per demand type (in Km3) 

Cluster 

No. 

Cluster Domestic Livestock Agriculture Seasonal 

migration 

Wildlife 

Demand, Allocation, 

Gap 

D A G D A G D A G D A G D A G 

1 Bori 8 8 0 50 50 0 4,5 2 2.5 7 0 7 1,5 0 1,5 

2 Kate 11 11 0    6 1 5       

3 Bori 

junction 

10,5 10,5 0    6 0 6       

4 Kate east 10,5 10,5 0    6 0 6       

5 Antuta 6  6 120 30 90 3 0 3 3 0 3 1,5 0 1,5 

6 Antutta 

Road 

6  6    3 0 3       

7 Manquatta 3 3 0    1,5 1 0.5       

Totals 55 43 12 170 80 90 30 4 26 10 0 10 3 0 3 
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Figure 13: Option 2: volumes and locations of water gaps per type of demand in 2024 (in m3) 
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5 Strategic building blocks for the water master plan 
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5.1 Water infrastructure planning 

5.1.1 Potential 3R interventions 
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Figure 14: 3R potential zones in the Kate-Bori area 
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5 See report: (Acacia, A4A, IRC, 2013):Towards a better balance between water demand and supply: The  Local 
Water Resource and Service Management approach applied to the pilot area Kate-Bori in Moyale. 
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Figure 15: 3R potential zones in the Kate-Bori area clarification colour scheme 

�

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
 
������	���������	����������
�������

�(�
��-#���� �
��	
�9�
���	��������
�A�
·  Zone 1A �	����
���������
����
�	�
����	��	�6�
·  Zone 2 �������9�
��	���
��7	����
�������	��	�0C�	
��21���4 6�
·  Zone 3F ,�
�	
��������5�����������	7�
���5�(�	�����
������� �����
����	7
����������	��5�

�
	�
�6�
·  Zone 4C ,	��	7
��������
���(��������
�������	��������	7�
�� �5�	
��
�(�������	
�

������	
���(��
��
	����������
���I
	�����	��������
 ��*������7
����	

�(�
����
�(	��������
��	
6�

·  Zone 5 '��
�	�
����	��	��(�����
���������������	
�21������ �6�

Figure 16: Indication of the kind of 3R interventions that may be possible in the zones 

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�������2F����������	
��
���	���
����(�����-#��
���� �
���
������������������
���
�����
���
���	��
7�������7
���
�����	��	6���������
	7��	���	
	
����� 	
������������
��	
�7�����
���
�����
	�������
������������/12-6�

Examples: 

1. Rock barrier in sand river 

2. Wide river bed with sandy sediments 

a. At food of mountains (zone 1A) 

b. In the sedimentary areas, within the buffer zone 

(zone 4C and 2) 

3. Transmission zone between mountains and plain 

areas, where rivers spread out  

4. Old well maintained water pan, mainly for livestock 

5. Water pans preserved for specific use 

a. Water pan for domestic use 

b. Water pan for domestic use with infiltration gallery 

6. Flooding areas 

a. River floodplains 

b. Floodwater used for irrigation 

7. Erosion reduction 

a. Gulley’s present on steep slopes 

b. Gulleys in plains eroding the road 

8. Road water harvesting 

a. Road crossing creating sanddam / gulley-plug 

b. Road causing floodwater spreading 

c. Water storage created by former road quarry 

3R potential zones

Zone 1: Basement rocks

1A, basement, mountains

1B, basement, plain areas

Zone 2: Lowlands near basement areas

2A/B,  buffer 5km from basement

2A/B, buffer 10 km from basement

Zone 3: Volcanic rocks

3A, volcanic mountains, low permeability, weathering products suitable for storage

3C, volcanic mountains, permeability and weathering products variable

3E, volcanic mountains, high permeability, weathering products unsuitable for storage

3B, volcanic plains, low permeability, weathering products suitable for storage

3D, volcanic plains, permeability and weathering products variable

3F, volcanic plains, high permeability, weathering products unsuitable for storage

Zone 4: Sedimentary formations

4A, alluvial

4B, sands and sandstones

4C, variable sedimentary formations

Zone 5: Areas with steep slopes

5, slopes >10°
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5.1.2 Other considerations 
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5.1.3 Recommendations for infrastructure planning 

Table 7: Recommendations for infrastructure planning 

Use Requirement Infrastructure options for bridging the water gap 

Domestic 6,000 for Antuta 

 

 

 

 

For all settlements 

1. Feasibility study for options, including 3R options: 
·  New borehole(s).  
·  Pipeline from Bori (and Kate) Boreholes to Antuta 

grazing area.  
·  Sand dams. 
2. Establishment of water kiosks in villages to bring 

services closer to the people. 
3. Consider how water quality can be better 

safeguarded (eg. Chlorination). 

Livestock 0 - 20,000 Bori 

90,000 Antuta 

Priority 
·  Rehabilitation of existing water pans (based on 

feasibility studies). 
·  New Water pan. 
Other options for consideration 
·  A borehole.� 
·  Sand dams. 
·  Water catchment. 

Agriculture 1,500 Priority 
New water pans with allocations for small scale 
agricultural use. 
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5.2 Water governance 

5.2.1 Effectiveness of existing water governance structures 
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5.2.2 How to improve water governance and management 
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5.3 Water service management 

5.3.1 Existing water service management strategies and challenges 
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Table 8: Sources of O&M funds 

No Sources of O&M Funds: Payment system 

Usage/Purpose Quantity  Amount for 

Members (KSHs) 

Amount for non- 

members (KSHs) 
1.  Membership registration fee N/A 2000 N/A 
2.  Water for Domestic use 20 l 3 3 
3.  Livestock Cattle per head 3 5 

Camel per head 6 8 

Shoats (sheep/goat) 2 2 

4. Penalties 

 Type of penalty Penalty in Kshs 
a.  Fighting over water usage 500 
b.  Contaminating water 500 
c.  Jumping the queue 1000 
d.  Abusive language 1000 
e.  Corruption/fraud/cutting deals 1000 
f.  If a management committee members beats someone  1 cow 

Note: The Management committee is allowed to use executive powers to waive payment for the very 

poor/vulnerable people 
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5.3.2 How to improve water service management? 
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5.4 Capacity building 
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5.4.1 Existing capacity gaps 
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6 Action Plan 2014 

The action plan for 2014 is summarised in Table 9: Action Plan 2014 Kate-Bori area 

Table 9: Action Plan 2014 Kate-Bori area 

Issue  Priority  Action  Organization 
with lead 
responsibility for 
implementing 
action 

Name of lead 
coordinator 

Overall 
coordination  

Overall WSM Implementation Coordination Care, in 
collaboration with 
the County and 
sub-County Water 
officers 

Dima 

Infrastructure ·  Resource mobilization for feasibility studies and 
infrastructure implementation. 

·  Procurement of technical support for: 
-  Feasibility studies on existing water 

infrastructure, especially the water pans in order 
to decide on infrastructure options that would 
satisfy the livestock demand for the entire 
project area. 

-  Feasibility study on the proposed new borehole. 
-  EIA. 

·  Implementation of the planned sand dam and water 
pan proposed by Care for 2014. 

·  Implementation of other proposed interventions 
based on the feasibility and EIA studies. 

·  Stakeholders to prepare their action plans taking the 
WMP into account. 

PACIDA/Care Tache Elema 

Water 
Governance 

1. Create awareness on the water governance policy 
and provisions of the Water Act. 

2. Operationalize the water governance structures and 
institutions as stipulated by law, i.e. 
a. Entrust Bokas with the governance of all public 

investment water infrastructure, including those 
that are financed/implemented by local and 
international NGOs, whether they are water 
pans or mechanised systems. 

b. Ensure activities of the Boka are monitored and 
guided by:  
-  The sub-County water office or the WSB as 

provided for in law.  
-  County Water Executive Office responsible 

for water at the county level. 
3. Traditional management systems (Abaharegas) to 

oversee governance of water sources that are not 

ALCHA Gufu Jattani 
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regulated or publicly financed e.g. karabates, shallow 
wells, ponds etc. 

4. Undertake elections of management committee 
within the timeframe stipulated in the water act. 

Water Service 
Management 

Priority Actions for 2014 
·  Resolve the Kate/Boka conflict. 
·  Upward review of user fees. 
·  Replace the machine at Kate borehole. 
·  Drill new boreholes. 
·  Build the capacity of the Boka management 

committee (after successfully resolving the conflict). 
·  Encourage small scale irrigated agriculture as an 

alternative source of livelihood. 
Destock livestock to reduce pressure on scarce water. 

Care, in 
collaboration with 
the County and 
Sub-County water 
offices  

Dima 

Capacity 
Building 

1. Expose water management committee to the 
national and county water policies. 

2. Sensitization of stakeholders and communities at all 
levels on the water policies and the water act, as 
wells as roles and responsibilities of various actors. 
This would encourage communities to demand for 
efficient and cost effective services (accountability) 
from the water service providers. 

3. Harmonize roles of stakeholders, in particular, Water 
Service Board and the Sub-County Water office. For 
example, currently it is unclear whether the Sub-
County Water office is the designated representative 
of the Northern Water Service Board or the national 
level department of water. This confusion in turn 
makes it unclear on responsibility for oversight of the 
BOKA water service provider or who to hold to 
account when such oversight is not provided. A case 
in point is the continuing conflict between the BOKA 
and the Kate community over the management of 
the Kate borehole: whose responsibility is it to 
resolve this conflict? 

4. Training of water management committee and 
communities in their respective roles. 

5. Linkage and networking with relevant stakeholders, 
e.g. government departments and NGOs. 

6. Training of community based artisans on basic O&M 
skills.  

7. Mobilizing resources for capacity building including 
undertake exchange visits/learning tours to 
successfully managed boreholes. 

Livestock 
Department 

Alex Mbundu 
and Peter 
Golicha 

The Kate 
borehole 
conflict 

Kate Borehole Conflict Resolution Social Service 
(supported by 
Care) 

Boru 
Sarapana 

�
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Annexes 

Annex 1: List of participants WMP Kate-Bori workshop, 29 and 30 
January 2014 

 

No Name Title Organization/Community 
1.  Dima Bonaya Project Officer Care (WASH), Moyale 
2.  Abdinoor Omar Ali Field Officer Care, Moyale 
3.  Nuria Kasa Ali Field Officer Care, KALDRR, Moyale 
4.  Jackson Guyo DEO Ministry of Education, Moyale 
5.  Adan Waqo Dabasa Livestock Health Assistant 

(LHA) 
ALCHA, Moyale 

6.  Gufu Jattani Programme Manager ALCHA, Moyale 
7.  Tache Elena Programme Manager Pastoralist Community Initiative and 

Development Assistance (PACIDA)  
8.  Hussein Mohamed Monitoring and Evaluation 

Officer 
World Vision, Moyale 

9.  Alex K Mbundu DAPO Ministry of Agriculture, Livestock and 
Fisheries, Moyale 

10.  Hassan Malicha Bori WUA Chairman Bori/Kate, Moyale 
11.  Galgalo Guyo Tune Antuta WUA Bori/Kate, Moyale 
12.  Jillo Boru Chief  Bori Location 
13.  Amina Abukar WUA Antuta  
14.  Rahma Abkuna Community Development 

Facilitator 
SND 

15.  Dr Wabomaba Hudson MOH, Moyale District Hospital Ministry of Health, Moyale 
16.  Adan Hassan Adan Programme Officer PISP, Moyale 
17.  Rukia Gulam  MYWO, Moyale 
18.  Rob Hawalche Youth Officer Youth Department, Moyale 
19.  Abduba Golicha D Sub-County Agriculture Officer Ministry of Agriculture 
20.  Sarapana Boru DSDO Social Services 
21.  Abdi Suku PHO DPHO-Office, Moyale 
22.  John Kirsiwa ACCI National Government 
23.  Abraham Bonaya Pastor AIC 
24.  Adan Wachu Chief Officer NARDA 
25.  Dari Doti P/Officer IUCN 
26.  Tache Golicha Range Officer MOALD&F, Moyale 
27.  Tume Doti  KWS, Moyale 
28.  Rene van Lieshout  IRC 
29.  Margaret Ombai IRC Consultant Tacitus Ltd 
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Annex 2: Outcome of the "Financing sustainability" workshop - October 
2014 – Moyale 
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Figure 1: The Life-cycle costs of water services 

�

�



�

36    December 2014, IRC�

Table 1: Budget per cost category 

3��
��	
������ 0�
	�����
������4�)�����
���2 �

3��
��
���
��������4�)5�

�������������2� �

��	�������	��	'��	���

�
 �	
�����!�67����
��
��� �

.��	
��	���	
��B��
������� ��������������������������� � ���� �
����	���
�	
����
����	�
��
	
��������O� ����������������������������� � � �
��������������������� ���������������������-���� � ��� �
 
��������������������� ���������������������� � �
0�
	�� 












%&�"&%�'  

 "&'( 

* excludes daily fuel and salary costs, because it wasn’t calculated during the workshop 

Table 2: Detailed costs per pillar 
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Table 3: Budget per cost category, including suggestions by participants 
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