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2-2-4 Implementation Plan 

2-2-4-1 Implementation Policy 

The LVNWSB, under the jurisdiction of the MoWI, is the implementing agency for the Project. The 

KNWSC is in charge of water services on the basis of service provision agreement (SPA) with LVNWSB.  

The Project implementation system is shown in Figure 2-12. 

Construction Supervision
Engineering

Lake Victoria North
Water Services Board

(LVNWSB)

The Government of
Kenya

Kapsabet Nandi Water and
Sanitation  Company

(KNWSC)

Project Team

The Government of
Japan

Consultants

Reporting
Consultancy

Contract

Counter Parts

Exchange of Note
(E/N)

Contractor

Site Office

Manager
(Chief Engineer)

Expatriate Engineer Local Engineer

Application for
Design Approval

Construction
Supervision

Local Acquisition
Power Supply
Other Supports

Construction
Contracts

Counter Parts

JICA

Grant Agreement
(G/A)

Reporting

Ministry of Water &
Irrigation（MoWI） The Foreign Ministry

Embassy of Japan

 
Figure 2-12  Project Implementation System 
 

The Project Team to be organized in LVNWSB and KNWSC will be in charge of the project 

implementation from the detailed design stage. The project Team will be responsible for the following 

works. 

 

a.  To represent LVNWSB for the project implementation; 

b.  To liaise and coordinate with the Kenyan Government Agencies; 
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c.  To liaise and coordinate with the external organizations related to the Project; 

d.  To work as counterparts for consultants in designing and tendering; and 

e.  To secure manpower for additional study and tests, if required 

The selected Japanese Consultants will undertake detailed design, tendering, construction supervision, 

aiming for project completion within the given time frame. Thus the consultants will dispatch a resident 

engineer who will supervise construction works on behalf of LVNWSB. The consultants will also dispatch 

borehole, civil, mechanical and electrical engineers for construction supervision. 

 

As the project consists of civil works, pipe laying works and mechanical/electrical works, it is considered 

appropriate that a Japanese civil contractor with experience in the similar construction works will 

undertake the works. The public bidding system will be used for selection of the contractor. The 

consultants, in consultation with LVNWSC, will prepare bidders’ qualification requirement and selection 

criteria for the Contractor. 

 

During the construction works, the Japanese contractor will dispatch resident engineers at site, and 

supervise and instruct the local sub-contractors. The construction industry in Kenya is well matured and 

the local construction companies can work on this project as sub-contractors.    

 

2-2-4-2 Implementation Conditions 

The construction works consist of rehabilitation of intake weir, construction of WTP/service reservoir, 

construction of raw water pipe/transmission pipe and distribution pipe. In addition, mechanic/electric 

equipment such as pump equipment will be installed in the new WTP. The site office and material storage 

yard may be set up around the intake weir, the opposite the bank of existing WTP or the adjacent public 

land beside the KNWSC office. The site office and material storage yard may also be designed within the 

planned construction area of new service reservoir which has a plenty of vacant space. 

 

If the construction materials and heavy equipment are successfully procured, the construction works can 

be carried out by local contractors. Therefore, the local contractors shall be employed matching their 

experience with work requirements. 

Conditions for the construction works are classified by general items and safety management as follows. 

 

General Items 

a.  The five-day work week system (days off on Saturday & Sunday) is firmly fixed in Kenya. It is 

noteworthy that some Muslims may take leave for several days after the period of id ul-fitr. 
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b.  Kapsabet Town is a major municipality in Nandi prefecture, located at the northwest of Capital 

Nairobi. It also is located approximately 50km, 69km and 79km respectively from the Eldoret 

City at northeast side, Kakamega City and Kisumu City at west side. The procurement of laborers 

and transportation of materials/equipment shall take this matter into consideration,  

c.  Kenya has standards on vehicle delivery. Though the railway was privatized on November 2006, it 

serves from Mombasa City till Kisumu City.  However, land transportation by truck still 

occupies 80% shares on transportation service in terms of economy and convenience. 

d.  For several years now, the annual rainfall in Kapsabet has exceeded 2,100mm on an average.  Its 

climate can be divided into i) long-term rainy season (March - September); ii.) short-term rainy 

season (October - December); and iii) dry season (January - February). Rain mainly falls from the 

early evening till night; and there are thunderstorms sometimes during the long-term rainy season. 

On the other hand, rain generally falls in the daytime during the short-term rainy season, and 

drizzles are always relatively mild. Construction efficiency may be low during rainy days 

considering a volume of rain of 10mm/day within the entire rainy season. Furthermore, complete 

countermeasure on the indispensable mechanical and electrical equipment for the water supply 

system shall be implemented taking the report by thunderstorm damage into account. 

e.  Rehabilitation works on the intake facilities and raw water pipeline are planned to be completed 

by February because of the relatively low rainfall during short-term rainy season. As to other 

construction works, drain work will be conducted during intensified heavy rainfall during 

long-term rainy season. 

f.  Countermeasures against rock excavation on earth works related to the rehabilitation of the intake 

weir, the installation of raw water pipeline and a part of transmission pipe, and other works in 

lower area around the Kabutie River shall be considered. 

g.  As to pipes installed in the steep slope section, protection measures shall be taken to prevent the 

damage caused by rainfall erosion or vehicle traffic. 

h.  With regard to the pipe laying works within the urban area, the installation shall be done on the 

vacant land space outside of the storm water gutter because the laying pipes under a paved road is 

not authorized. In addition, LVNWSB and KNWSC will have to compensate the use of private 

land for some sites.  

i.  Protection measures using the concrete pipes crossing a portion over national highway and/or 

major roads inside of urban area shall be taken in accordance with the regulations by Road 

Department. 

j.  The construction process without closing the national highway must be planned because this road 
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is the trunk route of inland transportation. 

k.  Arranging for the plant site for concrete mixing is needed because there are no ready-mixed 

concrete plants in Kapsabet Town and/or its neighboring towns. Quality control of concrete shall 

be maintained properly. 

l.  Pump installation/test run and welding inspection etc. shall be carried out under complete 

supervision by Japanese experts. 

m.  As to the part of access road towards the intake weir and/or the section where the roads’ condition 

is expected to be heavily affected by rainfall, secondary haulage by use of tractor shall be utilized. 

n.  Value-added tax (VAT) and taxes on imports can be exempted by following the designated 

procedures. However, tax refunds can be applied to locally procured parts.  

o.  A comprehensive construction plan that takes into environmental concerns into consideration is 

required even if the EIA for the implementation of the Project has already completed. All the 

responses on environmental condition such as the restoration of material procurement field, 

countermeasures on dusts/noise/turbid water treatment, and disposal method of surplus soils, shall 

be undertaken in accordance with the regulations by National Environment Management Authority 

(NEMA). 

p.  Power generators shall be prepared during construction to guard against the frequent power failure 

because of the weakness of local power infrastructure. 

q.  Kapsabet Town is beset with frequent water shortages, so water tankers and storage tanks shall be 

arranged to ensure continuous supply required for the construction. 

r.  Response on escalating prices will be measured. through i) estimated labor rate with 8%, 8%, 7% 

and 8% in 2005, 2006, 2007 and 2008 respectively published by the authority concerned; ii) price 

escalation indexes published by Japanese External Trade Organization (JETRO). 

 

Safety Regards 

On-site safety verification study in Kapsabet urban area will be performed according to the information 

from JICA Kenya Office and Embassy of Japan, and the following safety measures shall be taken. 

a.  LVNWSB shall act as a counterpart (C/P) and provide advice on a progressive basis for the safe 

and smooth implementation of the construction works. 

b.  Close communication with the other donors concerned around Kapsabet Town shall be 

maintained to share the information on security. 

c.  There are no large-scale hotels in Kapsabet Town but simple lodging houses can be found which 

still may be inadequate on the aspects of safety/hygiene/management. There may be several 

hotels available for foreigners in neighboring major cities (Kisumu, Kakamega and Eldoret 
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Cities), but risk of accidents or crimes remain high especially when traveling under bad weather 

or after sunset. Therefore, it may be best to build lodging house for long-staying experts in 

suitable areas of the town. 

d.  Work vehicles and machinery shall be marked by logo that indicates that the project is supported 

by Japanese Government. 

e.  Basic Operating Guidelines (BOG) shall be publicized to be known to all construction persons 

concerned against the unforeseen circumstances on security. 

 

Others 

a.  Procurement of cement 

Cement used for ready-mixed concrete that is commonly applied to the concrete structures is 

monopolized and sold by a private company in Kenya. Cement with low strength (made by a 

company in Mombasa City) is also distributed in the market, however, sales and deals are only by 

cash. 

b.  Procurement of reinforcing bar 

Demand for reinforcing bars is high because of the construction rush accompanying the FIFA World 

Cup to be held in June 2010 in South Africa. Some kinds of reinforcing bar are difficult to import. 

Also, there is a lag time of three months before goods are received.  

c.  Procurement of form 

The forms shall be procured in Kenya basically. However, it is necessary to take appropriate 

measures for stable procurement of the forms guaranteed with the specified quality, considering the 

construction rush mentioned above.  

d.  Procurement of sand (fine aggregate) 

Fine aggregates generated in the course of crushing rock are available in the market with acceptable 

quality.  

e.  Transportation cost 

Fuel cost has also been increasing under a common price escalation in Kenya. As a result, inland 

transportation cost coming from trucking will be directly affected.  The run-up of fuel cost shall, 

therefore be taken into consideration. 

f.  Appreciation of Kenya Shilling (Kshs) 

Recently, Kenya shilling (Kshs) went up and such a trend still has a high probability of happening in 

the future. 
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2-2-4-3 Scope of Works 

Table 2-24 summarizes the scope of works for both Japanese and Kenyan Governments. Similarly, as the 

general items, the scope of major undertakings to be taken by Japanese and recipient side, which follows 

the Japanese Grant Aid Scheme is shown in Table 2-25.  

 

Table 2-24  Project Scope for Kenyan and Japanese Governments 
Item Type Kenya Japan 

Equipment Procurement and Materials  ○ Rehabilitation of Intake Weir 
and Construction of Raw 
Water Pipeline 

Rehabilitation/Construction Works  ○ 

Equipment Procurement & Materials  ○ 
Construction Works  ○ 
Installation  ○ 
Land Acquisition ○ 
Installation of Fence ○ 

Construction of WTP, 
Service Reservoir, 
Transmission Pipeline and 
Distribution Pipelines 

Provision of Power Lines ○ 
Improvement of Access Road (Outside of 
Site) ○ Common Items 

Acquisition of Approvals and Licenses 
Required ○  
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Table 2-25  Major Undertakings to be taken by Each Government (General) 

No. Items To be covered 
by Grant Aid 

To be covered 
by Recipient 

Side 
1 To secure land  ● 
2 To clear, level and reclaim the site when needed  ● 
3 To construct gates and fences in and around the site  ● 
4 To construct the parking lot ●  

To construct roads   
1) Within the site ●  5 
2) Outside the site  ● 

6 To construct the building ●  
To provide facilities for the distribution of electricity, water supply, drainage and 
other incidental facilities   

Electricity   
a. The distributing line to the site  ● 
b. The drop wiring and internal wiring within the site ●  1) 
c. The main circuit breaker and transformer ●  
Water Supply   
a. The city water distribution main to the site  ● 2) 
b. The supply system within the site ●  
Drainage   
a. The city drainage main (for storm sewer and others to the site)  ● 3) 
b. The drainage system (for toilet sewer, ordinary waste, storm drainage 

and others) within the site ●  
Gas Supply   
a. The city gas main to the site  ● 4) 
b. The gas supply system within the site ●  
Telephone System   
a. The telephone trunk line to the main distribution frame/panel (MDF) 

for the building  ● 5) 
b. The MDF and the extension after the frame/panel ●  
Furniture and Equipment   
a. General furniture  ● 

7 

6) 
b. Project equipment ●  

To bear the following commissions to the Japanese bank for banking service 
based upon the B/A   
1) Advising commission of A/P  ● 8 
2) Payment commission  ● 
To ensure unloading and customs clearance at port of disembarkation in 
recipient country   
1) Marine (Air) transportation of the products from Japan to the recipient ●  
2) Tax exemption and custom clearance of the products at the port of 

disembarkation  ● 
9 

3) Internal transportation from the port of disembarkation to the project site ●  

10 
To accord Japanese nationals, whose service may be required in connection with 
the supply of the products and the services under the verified contract, such 
facilities as may be necessary for their entry into the recipient country and stay 
therein for the performance of their work 

 ● 

11 
To exempt Japanese nationals from customs duties, internal taxes and other 
fiscal levies which may be imposed in the recipient country with respect to the 
supply of the products and services under the verified contacts 

 ● 

12 To maintain and use properly and effectively the facilities contracted and 
equipment provided under the Grant  ● 

13 
To bear all the expenses, other than those to be borne by the Grant, necessary for 
construction of the facilities as well as for the transportation and installation of 
the equipment 

 ● 

(Remarks)  B/A: Banking Arrangement, A/P: Authorization to Pay 
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2-2-4-4  Consultant Supervision 

After the completion of this basic design study, the project is subject to the cabinet approval of 

Government of Japan. Upon the cabinet approval, Japanese and Kenya Governments will sign the 

Exchange of Notes on grant aid for the project. 

 

(1)  Detailed Design 

Based on the Exchange of Notes, LVNWSB will hire the consultants for detailed design works for the 

project. After the GOJ verification of the detailed design contract, the consultants will perform detailed 

site survey and prepare detailed design, cost estimates and tender documents in Japan. 

 

(2)  Tendering and Evaluation 

All the tender documents are subject to LVNWSB approval. After the approval, the consultants will 

immediately proceed with tendering. 

a.  To allow one week for bidders to prepare an application for prequalification 

b.  To evaluate prequalification submissions from the bidders immediately 

c.  To allow one and half months for pre-qualified bidders to prepare bidding documents after providing 

tender documents to each pre-qualified bidder.  

d.  To recommend the lowest qualified bidder for LVNWSB as a successful bidder and assist LVNWSB 

in contract negotiation. 

 

(3)  Construction Supervision 

Construction works include civil works, plumbing works, mechanical/electrical works. Besides a resident 

civil engineer, the consultants will dispatch civil engineers for plumbing and structures, mechanical and 

electrical engineers to the construction site in a few occasions, as construction works requires supervision 

by the above specialists. The consultants will hire local engineers to support their works.  

The resident engineer of the consultants will maintain close contact with LVNWSB and the contractors 

throughout the project implementation. The resident engineer will submit progress reports to the JICA 

Kenya Office and to the JICA headquarters at the agreed interval. 

 

2-2-4-5 Quality Control Plan 

Consultant shall instruct the Contractor to perform the analyses and tests etc. related to the facility 

construction works as shown in Table 2-26 and these shall reflect results on quality control. 
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Table 2-26  Test Methods on Quality Control 

Work Items Control Points Method Applicable 
Criteria  

Pipe Materials - Strength/Dimension 
 
- Appearance/Dimension 

- Verification on Report of Shop 
Inspection & Tests 

- Visual Inspection/Dimensional 
Measurement 

- Gauge 

Criteria of Japan 
 

Plumbing 
Conditions 

- Torque 
- With or Without Water 
Leakage 

- Painting 

-Torque Wrench (Tension 
Wrench) 
- Hydrostatic Test  
- film thickness meter/Visual 

Inspection 

Criteria of Japan 

Foundation Ground 
Bearing Capacity 

Plate Bearing Test Criteria of Japan 

Concrete - Aggregate/Cement/Water
- Ready Mixed Concrete 
- Concrete Strength 

- Physical/Chemical Tests 
- Grain Size Analysis 
- Slump/Air Content/Chloride 

Content 
- Compressive Strength Test 

 

Reinforcing Steel 
Bar 

Strength - Tensile Strength 
- Bar Arrangement (Scheduling) 

Inspection 

Criteria of Japan 
440 - 600N/mm2 
Products made in 
Kenya 
545 - 595N/mm2 

Structural Output  Dimension Inspection  
- Material Quality 
- Coating Film/Adhesive 
force 

- Verification on Certificate of 
Quality 

- Film Thickness Test/Tension 
Test 

Criteria of Japan 

- Coating Conditions - Visual Inspection  

Water Proofing 
Works 

- With or Without Water 
Leakage 

- Stretch Test  

- Installation Precision - Measurement on Installation 
Location 

Criteria of Japan Electrical/Mechanic 
Equipment 

- Capability - Loading Running Test  
 

2-2-4-6 Procurement Plan 

(1)  Supplier 

As to procurement of construction materials and equipment, the countries eligible on Grant Aid shall be 

the recipient country and/or Japan. Equipment and materials required for the Project shall be procured 

from the domestic market wherever possible. However, if equipment and materials cannot be procured 

from the domestic market or if those available in the domestic market cannot meet the quality 

specification or provide stable terms of purchase or prices, then procurement will be from Japan and/or 

third country taking the cost-benefit performance, ease in O&M and self-sustainability. Third Countries 

mean southern African countries near Kenya and/or EU nations. 
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a.  Civil Materials 

Among the main civil engineering and building works, common construction materials such as 

cement, gravel, sand, brick, timber (squared timber & board), petrol and oil etc. can be procured in 

Kenya. However, it is necessary to take appropriate measures for stable procurement of the forms 

guaranteed with the specified quality 

b.  Pipe Materials 

Ductile iron pipe has been produced in Kenya before, however, it can be judged that there are 

currently no available products being distributed to meet the required quality. Ductile iron pipe will be 

mostly used for piping work of new WTP which requires a lot of fittings. Therefore, ductile iron pipes 

shall be better to be procur from Japan than from the third countries because of reliability of quality 

and easiness of procurement. 

As for steel pipes, several local manufacturers are currently producing the pipes with coating on 

inside and outside. uPVC pipes for water works are also available in Nairobi. Therefore, such pipes 

shall be procured in Kenya. However, the high pressure steel pipe for transmission pipe shall be 

procured from Japan. 

c.   Mechanical/Electrical Equipment 

Mechanical/electrical equipment is required without few troubles in the Project. In addition, such 

equipment for the facilities of new WTP is so particular with a limited quantity. Therefore Japanese 

mechanical/electrical equipment with higher reliability shall be adopted from the viewpoint of 

product reliability in comparison with procurement form the third countries. 

d.  Filter Sand 

Filter sand to be used for rapid sand filter of WTP is required with high-level specification in terms of 

effective size, specific gravity and coefficient of uniformity. During the field study, it was confirmed 

that filter media being supplied in Kenya can be utilized, since such filter media is without any issues 

in term of quality. 

e.  Construction Machinery 

There are some unknown factors regarding the failure and/or breakdown of numerical quantity 

available in construction machinery in the lease market in Kenya, however, domestic field 

procurement is applicable to general construction machinery.  

Table 2-27 summarizes the procurement category on construction equipment and materials. 
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Table 2-27  Procurement Plan 
Construction Equipment & Materials Expected Country of Origin 

Category Item Kenya Japan 3rd Country
Cement ○   
Reinforcing Steel Bar ○    
Form ○   
Sand, Gravel, Brick ○   

Materials for Civil Engineering 
Works 

Diesel Oil and Petrol etc. ○   
Ductile Iron Pipe  ○  
Steel Pipe ○   

Piping Materials 

uPVC Pipe ○   
Pumps  ○  
Chlorine Feeding Facilities  ○  

Mechanic/Electrical Equipment 
and Others 

Filtering Sand ○   
Construction Machinery (by 
Lease) 

Construction Equipment ○   

  

(2)  Delivery and Storage Yard  

The delivery and storage site for procured materials shall be set up as a field base within Kapsabet Town. 

 

2-2-4-7  Operational Guidance Plan  

Prior to turn-over of the facilities, the start-up and commissioning program will be carried out in order to 

verify the function and operation of the equipment such as pump equipment and chemicals dosing 

equipment installed at the WTP and others. In this program, the Contractor will provide the required 

guidance/trainings mainly for operation method and trouble shooting of the relevant equipment to the 

technical staff of KNWSC as an initial operational guidance. 

Table 2-28  Initial Operational Guidance 
Facility Contents Remarks 

WTP Surface wash pump: Function test, ON-OFF operation, 
Set-up of pumping rate, Daily check  

Transmission pump: Function test, ON-OFF operation, 
Set-up of operational water levels of the reservoir, 
Daily check, Emergency measures  

Chemicals dosing equipment: Set-up of dosing rates, 
Hand mixer operation, Daily check  

 

Service reservoirs Water level indicator: Function test, Daily check   
Raw Water / 
transmission/distribution 
pipelines 

Valves: Function test, valve operation, Daily check  

Intake weir Gate/valves: Function test, operation, Daily check  
 

2-2-4-8  Soft Component Plan  

In order to enhance the performance of business operation of water services and maintain the sustainability, 

the KNWSC has to carry out appropriate O&M and business management with strengthening the 
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organization. Considering the current status of Kenya, however, it is considered not easy for KNWSC to 

recruit personnel who possess the required knowledge and skills. To achieve the above objectives, it is 

decided that a strong engineering and management support would be effective and the following soft 

component program was planned.  (Details are referred to Appendix 6). 

 

1)  Engineering Training 

• Training for O&M of Water Supply Facilities 

• Training for water leakage prevention and water meter management  

2)  Management Training 

• Training for business operation 

• Training for billing/accounting system operation 

• Training for public education 

 

2-2-4-9  Implementation Schedule 

With regard to implementation period, it is anticipated that 22.5 months will be required for the 

construction works and 4.5 months for the detailed design. In addition to this, the period for carrying out 

the soft component program will be needed. Therefore, a total of 33.5 months is required for the project 

implementation. In the construction works, the longest period will be needed for construction of water 

treatment plant, which is estimated to be at least 19 months. It is appropriate that the Project be 

implemented by Japanese Government Bonds, and approximately three years will be assumed from the 

detailed design up to the completion. Figure 2-13 represents the proposed implementation schedule of the 

Project.  
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Detailed Design

Tender Documents
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Contract Award

Preparation of construction work

Rehabilitation of weir 3 months

Conveyance pipeline 2 months

WTP 19 months

Transmission main 4 months

Service reservoirs 12 months

Distribution pipeline 16 months
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Figure 2-13  Implementation Schedule 
 

2-3 Obligations of Recipient Country 

The Government of Kenya and LVNWSB will undertake the works described in Sub-section 2-2-4-3 for 

the completion of the Project. Those works are listed below in details.  

a.  Land Acquisition 

- Water Treatment Plant: 1 site 

- Service Reservoir: 1 site 

- Raw Water/Transmission/Distribution Pipelines 

 

b.  Fencing  

- Water Treatment Plant: 1 site 

- Service Reservoirs: 2 sites 

 

c.  Power Lines 

- Water Treatment Plant: 1 site 

- Service Reservoirs: 2 sites 

 

d.  Access Road outside of Construction Sites 
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e.  Installation of Water Meters 

- Installation of Water Meters: 6,300 units 

 

f.  Installation of Service Pipe 

- Installation of Service Pipe: 5,700 sites 

 

g.  Others 

- Provision of the land for site office, storage yard and lodging house for resident engineer of the 

Contractor 

- Vehicle (for soft component) 

2-4 Project Operation Plan 

(1)  Proposed Organization of KNWSC 
At present, KNWSC has a total of 12 personnel including three staff in charge of O&M of the WTP, one 

staff in charge of meter reading, three staff in charge of pipeline inspection. According to the records, there 

are 338 service connections including 46 with water meter as of July 2007. Billing and tariff collection 

works are carried out by hand writing only. 

With the implementation of the Project, water supply capacity is augmented from the existing 620m3/day 

to 3,600m3/day and also the number of service connections is assumed to increase up to 6,500. In addition, 

the existing billing and accounting work is to be improved by introducing computerized billing/accounting 

system.  Therefore, without an increase of the personnel of both engineering and business field, KNWSC 

cannot operate and manage water services in Kapsabet Town. The organization of KNWSC is proposed as 

shown in Figure 2-14 taking the current situation of KNWSC and the case of Meru City into account. The 

number of personnel is proposed to be 39 in total.  
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Total number of personnel required: 39（excluding personnel for sewerage works）

Operation Div: O&M of intake, water treatment plant, pumping system, reservoirs 
Pipeline Div: Patrolling pipelines, leak repair, inspection of piping works & meter installation
Maintenance Div: repair work & maintenance of M&E equipment, preparing drawings & ledger
Sales div: Promotion of service connection, handling customer's complaints, public relations
Billing Div: Billing & collection of water tariff, operation of new billing system
Accounting Div: Accounting, procurement, financial analysis
Administrative Div: administration personnel management of KNWSC

General Manager (1)

Technical
Manager (1)

Commercial
Manager (1)

Operation Div (9)
　Chief(1)
　Operator(4)
　M&E Engineer (1)
　Workers (3)

Pipeline Div (7)
　Chief (1)
　Pipeline Inspector (3)
　Workers (3)

Sewerage Div (present 8)

Billing Div (9)
　Chief (1)
　MeterReader(4)
　Billing/Collection(4)

Accounting Div (4)
　Chief (1)
　Accountant(2)
　Procurement (1)

Sales Div (4)
　Chief (1)
  Sales Promotion (2)
　Customer Services (1)

Administrative
Manager (1)

Administrative Div (2)
　Chief (1)
　Clerk (1)

 
Figure 2-14  Proposed Organization of KNWSC for Target Year (Draft) 
 

(2)  Proposed Number of Personnel from Commencement of Construction Works until 

Target Year 
Table 2-29 summarizes the proposed number of personnel by job field from commencement of the 

construction works until the target year. At first, the assignment of the personnel responsible for 

engineering is required by the time of commencement of the construction works. 

Then, by the time of completion of the construction works, strengthening manpower will be required not 

only for operation of new WTP but meter readings, operation of computerized billing/accounting system 

and customer services. Therefore, it is strongly proposed that KNWSC increase the number of personnel 

from existing 12 to 29. Finally, additional personnel will again be required to reach a total of 39 staff until 

the target year as the number of service connections and water consumption increase. 
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Table 2-29  Proposed Numbers of Personnel until Target Year 
2007 2009 2010 2011 2012 2013 2014 2015 

Position 
Present Start  Completion    Target Year

General manager 1 1 1 1 1 1 1 1 
Administarative/sales manager    2 2 2 2 2 
Technical manager  1 1 1 1 1 1 1 
Administration officer    1 1 2 2 2 
Meter readers 1 1 1 2 3 3 4 4 
Data operators (Billing/colection) 2 2 2 3 3 4 5 5 
Accountants   1 2 2 3 3 3 
Procurement officer    1 1 1 1 1 
Customer services officer    2 2 3 3 4 
Facility operators  5 5 5 9 9 9 9 9 
Pipe fitter/patroller 3 3 3 5 5 6 6 7 

Total 12 13 14 29 30 35 37 39 
（Installation of Service Connections） 

Nos. of service connection 338 400 400 1,620 2,840 4,060 5,280 6,500
Nos. of water meters 46 400 400 800 1,125 1,450 1,775 2,100
Water supply (m3/day) 550 550 550 900 1,570 2,250 2,920 3,600
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2-5 Project Cost Estimation 

2-5-1 Initial cost Estimation 

(1)  Project Cost Estimates by Government of Kenya 

The project cost to be born by the Government of Kenya is shown as below. 

 
1) Fencing for new water treatment plant（1site） 1,203 thousand Kshs (Approx. 2.16 million Yen)

for new service reservoirs（2 sites） 1,495 thousand Kshs (Approx.2.68 million Yen)

2) Power line for new water treatment plant（1site） 266 thousand Kshs (Approx. 0.48 million Yen)

for new service reservoirs（2sites） 683 thousand Kshs (Approx. 1.23 million Yen)

3) Installation of water meters（400 units） 1,167 thousand Kshs (Approx. 2.09 million Yen)

4) Preparation of access road outside of construction 

sites（500m） 

2,133 thousand Kshs (Approx. 3.83 million Yen)

5) Land acquisition 2,000 thousand Kshs (Approx. 3.59 million Yen)

6) Vehicle（for soft component） 3,473 thousand Kshs (Approx. 6.23 million Yen)

7) Installation of service pipes 76,932 thousand Kshs (Approx. 138.01 million Yen)

8) Bank charge 581 thousand Kshs (Approx. 1.04 million Yen)

Total 89,933 thousand Kshs (Approx. 161.34million Yen)

2-5-2 Operation and Maintenance Cost 

(1)  Operation and Maintenance Cost 

The operation and maintenance costs by the implementation of the project are calculated for personnel, 

chemicals, electricity and repair costs. Aside from this, the additional costs required for sludge disposal, 

communication and maintenance costs for billing/accounting system are considered.  

In estimating O&M Costs, the price escalations up to the target year were assumed as follow. 

 

- Personnel costs: 15,000 Kshs/month/person (2008), 5%r escalation annually (2008-2015) 

- Power tariffs: 24% escalation (2007-2008), 5% escalation annually (2008-2015) 

- Others (chemicals, communication, system management, sludge disposal, office supplies, etc.): 5 % 

escalation  annually (2007-2015) 

 

Finally, the O&M costs for the target year will be estimated to be 27.53 million Kshs as shown in Table 

5-2, which is 6.8 times of the current O&M costs. 
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Table2-30  O&M Cost by the Project 
O&M Cost (Kshs/yr) Item Calculation 2015 (Assumed) 2007 (Actual)

Personnel  ・39 persons in total 
 21,000Kshs/M/M×12 months×39 persons＝8,985,600 Kshs/yr 8,985,600 1,576,939 

Chemicals  ・Aluminum (ave. feeding ratio):30ppm 
 42Kshs/kg×114kg/day×365days＝1,747,600 Kshs/yr 
 
・Soda Ash (ave. feeding ratio):5ppm 
 36Kshs/kg×19kg/day×365days＝249,700 Kshs/yr 
 
・Chlorine (ave. feeding ratio as effective chlorine): 1ppm 
 350Kshs/kg×6.3kg/day×365days＝804,800 Kshs/yr 

2,802,100 543,176 

Electric power ・Water Treatment Plant 
 179.9kW×0.8(demand factor)×24hr×365days＝1,260,739 kWh 
 Basic charge:950Kshs/month×12months＝11,400 Kshs/yr 
Extra charges:8.20 Kshs/month×1,260,739kWh＝10,338,100 
Kshs/yr 
 11,400 Kshs/yr＋10,338,190 Kshs/yr＝10,349,500 Kshs/yr 
 
・Distribution Reservoir 
 0.5kW×0.8(demand factor)×24hr ×365days＝3,504 kWh 
 Basic charge:240Kshs/month×12months＝2,880 Kshs/yr 
 Extra charges:10.65 Kshs/month×3,504kWh＝37,300 Kshs/yr 
 (2,880 Kshs/yr＋37,300 Kshs/yr)×3 sites＝120,540 Kshs/yr 

10,470,000 1,625,665 

Communication ・Water Treatment Plant 
 Initial cost (1st year only) 12,000 Kshs 
 60 counters/day (less than one minute, automatic 
transmission/30minutes, reconfirmed reception with 12counters) 
60 counters×7 Kshs＝420Kshs/day 
420 Kshs/day×365days＝153,300 Kshs/yr 

153,300  

System 
management  

・Maintenance costs on hardware & software of billing/accounting 
system 280,000 Kshs/yr 280,000  

Sludge disposal 
 

・Dry sludge amount: 65m3(90days)×2t/m3 = 130 tons 
 Tractor-trailer:4 t, 130 t/4t = 33 counters, 2,800 Kshs/counter 
 2,800 Kshs/counter×33 counters×4= 369,600 kshs/yr 369,600  

Repairing 
 

Repairing cost = assumed 10% of Total expenses 
 27,530,800 ×0.1=2,717,580 Kshs/yr 2,753,080 288,000 

Office supplies, 
etc. 

Assumed 20% of personnel cost 
 8,985,600×0.2=1,797,120 Kshs/yr 1,797,120  

Total 27,530,800 4,033,780 

 

(2)  Tentative Calculation on Tariff Revenue 

Tariff revenue is estimated based upon the water consumption, number of service connections and water 

meters for the target year of 2015. 

- Water consumption: 2,880 m3/day (excluding 20% of water supply as water losses); 
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- Population served: 32,500 (5 persons/household); 

- Number of service connections: 6,500  

2,100 for High and medium class housing, 4,400 for Low class housing 

- Monthly water consumption per household: 

High and medium class housing: 17m3/month, commercial/institutional: 565m3/month, 

25m3/month in average 

Low class housing: 8m3/month 

- Estimated water tariff (applying current tariff schedule): 

High and medium class housing: 600Kshs/month×2,100×12months   = 15,120,000 Kshs/yr 

Low class housing: 200Kshs/month×4,400×12months = 10,560,000 Kshs/yr 

                                                        Total  25,680,000 Kshs/yr

Tariff revenue is calculated as 23,112,000 Kshs/yr taking the current collection efficiency of 90% into 

account. Table 2-32 shows the O&M cost and tariff revenue until 2015 base on the proposed plan. 

Compared to the required O&M costs, the deficit of 4.2 - 4.8 million Kshs/yr will be anticipated from the 

completion year until the target year.  
 

Table2-31  O&M Cost and Tariff Revenue Based on the Proposed Plan 
(Unit: million Kshs) 

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 
a. O&M cost 4.0 4.7 5.5 5.7 11.7 15.2 19.8 23.7 27.5 
b. Tariff 
revenue 

2.2 2.2 2.2 2.2 7.0 11.0 15.0 19.1 23.1 

Balance (b-a) -1.8 -2.5 -3.3 -3.5 -4.7 -4.2 -4.8 -4.6 -4.4 
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Figure 2-15  Comparison of O&M Costs and Tariff Revenue (1) 

 

On the other hand, LVNWSB has a plan for accelerating installation of service connections. Based on this 

plan, O&M cost and tariff revenue will be assumed as shown in Table 2-32 and Figure 2-15. Compared to 

those in the proposed plan, the deficits in the intermediate years are reduced. However, these test 

calculations show approximately 4.4 million Kshs of deficit under the current tariff base in the target year. 

Therefore it is considered that around 20% of tariff increase will be needed for cost recovery.  



Project for Augmentation of Water Supply System in Kapsabet Town in the Republic of Kenya 

2-87 

Table2-32  O&M Cost and Tariff Revenue Based on LVNWSB Plan 
(Unit: million Kshs) 

Year 2007 2008 2009 2010 2011 2012 2013 2014 2015 
a. Service 

connections 
(nos.) 

338 443 900 2,900 4,200 5,200 6,000 6,500 6,500 

b. Water 
production 
(m3/day) 

550 550 550 550 2,700 3,000 3,300 3,600 3,600 

c. O&M cost 4.0 4.7 5.5 5.7 19.1 21.1 24.1 26.5 27.5 
d. Tariff revenue 2.2 2.2 2.2 2.2 18.1 20.3 22.0 23.1 23.1 

Balance (d-c) -1.8 -2.5 -3.3 -3.5 -1.0 -0.8 -2.1 -3.4 -4.4 
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Figure 2-16  Comparison of O&M Costs and Tariff Revenue (2) 

 

If the tariff was raised by 20%, the revised water bill will be calculated to be 450 Kshs/month in average 

for high and medium class housing and 240Kshs/month for low class housing, respectively. Then, tariff 

revenue is expected as 27.7 million Kshs resulting in surplus taking the current collection efficiency 

(90%) into account. As for family income and Willingness to Pay of the residents of Kapsabet Town, Table 

2-34 shows the result of the social condition survey conducted during the field study period. Compared to 

the result, the water bills for high and medium class housing correspond to 2.3 - 4.5% of family income, 

which is considered within affordable level of 5% generally reported. As for low class housing, the survey 

result shows 300 Kshs/month for Willingness to Pay. Therefore, it is considered that such a tariff increase 
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will be acceptable for the beneficiaries. 

In addition, since the deficit has been compensated by LVNWSB to date, it is considered that the required 

O&M cost can be also secured until the time when the current tariff system is revised. 

 

Table2-33  Result of Social Condition Survey 
Area Township Namgoi Kamobo Kamurguiywa 

Number of sample 50 30 10 10 
(using water supply) (21) (13) (0) (0) 
Average Income 
(Kshs/month) 10,000  20,000  6,000 3,000  

Willingness to Pay 
(Kshs/month) 300 300  300  300 

 

In the current tariff system, there is no difference in the basic charge by diameter of water meters as well 

as water use (domestic, commercial, institutional). In revision of the tariff system, it is recommendable to 

introduce different basic charges based on diameter of water meter, water use wise and others. 

Furthermore, it is recommended that installation of water meters be accelerated to avoid worsening the 

business operation arising from wasting water due to flat rate billing.    

 

(3)  Renewal Period of the Facilities 

The renewal cycle of the facilities is stipulated in the technical standards of Kenya as shown below.  

Structures: 30 years 

Pipes: 30 years 

Mechanical and Electrical Equipment: 10 years 

2-6 Other Relevant Issues 

2-6-1 Existing Transmission Pipeline 

Upon completion of the water supply facilities under the Project, the existing pipeline (Steel pipe, 

Diameter 100 mm) will be utilized as a distribution pipe to supply water from the existing Kapsabet High 

School Reservoir to the area near to the Kabutie River. Since the capacity of the pipe is rather large for 

water demand in the area, appropriate valve control will be needed. In addition, it is necessary to pay 

attention for water leakage because the pipe is aged.  

2-6-2 Disinfection 

Provision of safe water is essential for water works.  Although disinfection has been practiced at the 

existing WTP, the current dosing rate is considered to be not appropriate. The chlorine dosing equipment 
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will be installed by this project for new WTP and disinfection of supply water should be conducted 

everyday.  To practice disinfection with the proper dosing rate, water quality should be examined 

periodically. 
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3 Project Evaluation and Recommendations 
3-1 Project Effect 

The implementation of this project will bring about several improvements affecting the water supply 

facilities that would benefit the lives of the residents in Kapsabet Town. 

Table3-1  Project Effect 

- Water supply capacity is extremely
short for water demand.

- - Water supply capacity willl be
increased up to 3,600m3/day

- Number of people who access to water
supply  is  5,000 only.

- Water supply to 32,500 people (service
coverage: present 15% to 78.5%) will
be possible.

- Average water service hours are
always unstable below 12 hours due to
insufficient water pressure and
depletion/water suspension in existing

- To newly construct service reservoir
and distribution main to strengthen
water supply/distribution system

- 24-hours water supply will be
practiced and safe drinking water
quality will be secured.

- Water quality management is not
properly done.

- To support adequate O&M of facilities
by soft component program

- To provide water meter (incl. service
connection materials)

- Number of service connection will be
expected to increase to 6,500 with
increase of tariff revenue.

- To support the acceleration of service
connection by soft component program

- Sound business operation will
beexpected through proper billing due
to acceleration of water meter

- To establish the billing/accounting
system by equipment provision

-

- To support operation of
billing/accounting system by soft
component program

- - Safe and stable water supply will
contribute to reduce water borne
diseases (diarrhea & cholera etc.) .

- Women and children are obliged to
employ the water fetching labour.

- - Piped water system will mitigate
women and children from burden of
fetching water.

- Existing water service business is
operated at a deficit due to insufficient
tariff revenue arising from very few
actual service connections (340 incl.
46 metererd) in spite of 1,120 of
registered numbers.

It is obviously anticipated that that
current water tariff billing method will
become an impediment to the future
business operation.

Waterborne disease occurred because
safe drinking water supply cannot be
secured or become short.

Countermeasure by the Project

- Establishment of billing/accounting
system will make bnusiness operation
efficiently.

Effect by the Project Implementation
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Status & Issues

To construct new WTP in order to
increase design capacity from existing
620m3/day  up to 3,600m3/day
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3-2 Recommendations 

It is strongly recommended that Kenyan side be proactive in undertaking the measures to derive the 

maximum project benefits and thereby achieve the project goals. 

 (1)  Before the Project Implementation 

- To secure the budget required for the obligations of the Kenyan side (land acquisition for the 

WTPt and service reservoir, fencing works around WTP and service reservoir, and installation 

of water meters and service connections and others) and disburse as required in conformity 

with the project implementation schedule. 

- To secure the required budget for organizing the Project Team and recruit the personnel for the 

Project. (Such activities shall also be carried out during Project operation period up to the 

completion of the Project.) 

- To obtain the approvals and other licenses required for constructing the facilities so as not to 

delay or affect the timely implementation of the project.  

 

(2)  Project Operation Period 

- To organize the Project Team from the detailed design stage and to manage efforts for the 

substantial comprehension of the Project and learning technical matters. 

- To positively participate in the soft component program and make full use of learned skills to 

properly operate and manage the water services. 

- To properly carry out the installation of water meters which are to be provided by the Project. 

 

(3)  After the Project Implementation 

- Carry out the installation of water meters and service connections using the materials to be 

provided by the Project up to the target year of 2015.  

- To properly collect the water tariff required for the business operation. 
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