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Appendix 6 Soft Component Plan 

 

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 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.   

 

・Training for O&M of Water Supply Facilities 

・Management Training (Training for business operation/billing/accounting system operation) 

 

(1)  Background 

At present, water supply for Kapsabet Town is conducted by KNWSC. KNWSC has 12 staff members 

that provide water services to current 340 connections, where approximately 50 connections have water 

meters. Upon completion of the Project water supply capacity is expected to increase from current water 

supply of 550m3/day to 3,600m3/day. Also the number of service connections will be expected to 

increase to 6,500 which is 20 times compared to current service connections.  

 

The existing WTP including transmission pump system is being operated by only three technical staff 

members. However, the present capability of staff is not qualitatively and quantitatively sufficient to 

operate the new WTP. Even though they have equivalent operational experiences with the proposed 

water supply system, they do not have sufficient operational knowledge and skills for a new water 

supply facility that can supply 3,600 m3/day. Likewise, it is foreseen that business operation such as 

meter readings, billing and collection, which are presently performed manually by only three staff 

members, will need augmentation given the increased number of customers.  

Therefore, the KNWSC has to strengthen the organization, management and operations of the water 

services through securing the personnel with appropriate qualification in order to achieve the goals of 

the water supply services as envisioned by the Project. 

However, it is considered not easy for KNWSC to recruit personnel that would possess the required 

knowledge and skills considering the current status of Kenya. Furthermore, there will be a need for an 

information and public education on the benefits of access to water supply services, thus attracting new 

customers as well as contributing to more stable business operations.   
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To achieve the above objectives, a strong management and engineering support with the soft component 

program to establish the operational system and technology transfer for facility operation of a new 

system and business operation are needed. 

 

This soft component program will focus on the training on i) engineering component including 

knowledge and technology transfer for operation and maintenance for the new water supply facilities 

and leakage detection/ prevention and management of water meters, and ii) management component 

including strengthening business management, billing/accounting system operation and public 

education. 

 

(2)  Objectives 

The objective of the Project is to provide safe, reliable and adequate water supply to the people of 

Kapsabet Town with sufficient facility operation and management based on sound water supply business 

management. This soft component program aims to support and achieve the project objective by 

strengthening the business management, transfer knowledge and technology for operation of new water 

supply facilities, conduct public education to involve people of Kapsabet Town as the customer, and 

create a sustainable business situation.  

 

(3)  Outputs of Soft Component Program 

This soft Component Program will expect the following outputs: 

 
i)   Engineering training 

- The technical staff of KNWSC will properly operate and maintain the new water supply 

system to be developed by the Project. 

- The technical staff of KNWSC will have knowledge required for water leak survey and 

remedial works as well as management for water meters. 

 

ii)   Management training 

- The business operation staff of KNWSC will have the necessary knowledge and techniques 

on business operation including accounting and customer services. 

-  The billing/accounting staff of KNWSC will properly operate the billing/accounting 

system to be introduced by the Project.  

- People of Kapsabet Town will have sufficient knowledge about drinking water and hygiene. 

- People of Kapsabet Town will have the willingness to connect to the water supply system 

and pay water tariff. 
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(4)  Expected Results and Means of Evaluation 

Objectives and outputs of each module are shown in Table-1. Instructors of the engineering training and 

training for business administration staff will check the training results using a check list of output 

columns and evaluate trainees of their knowledge and understandings of transferred technology.  

 

Training for billing/accounting system operation will be continued until responsible persons can operate 

the system without assistance.  

 

The facilitator of public education will evaluate and analyze the results of the questionnaire surveys 

distributed to the attendants. Based on this analysis, the chief consultant for soft component program 

will confirm the result of public education. 

 

(5)  Activities  

The following activities will be conducted in this soft component program. 

1) Engineering training 

The program will transfer the basic knowledge and technology for operation and maintenance of the 

proposed water supply system including water intake, WTP and water transmission/distribution 

facilities. Japanese engineering consultants will develop the operation and maintenance guideline as 

training material, will conduct basic training to understand the structure and objectives of the proposed 

water supply system, and will conduct theoretical training and OJT with the proposed 

equipment/facilities. Main activities are as follows: 

i) Training for O&M of the water supply system 

 Teach structure and objectives of the proposed water supply system including water intake, 

WTP, transmission pump equipment, service reservoirs and transmission/distribution 

pipelines, 

 Teach hydraulic capacity of each water supply facility, including raw water transmission main, 

WTP, service reservoirs and water transmission/ distribution pipeline, 

 Conduct O&M trainings on the water supply system dependent on production capacity 

fluctuations. 

 

ii) Training for water leakage survey and management of water meters 

 Teach the basic knowledge of leakage detection/prevention and management of water meters 

 Demonstrate leakage detection and testing accuracy of water meter 

 

Aside from the implementation of this soft component program, the Contractor/Supplier of 

equipment/facility will provide operation and maintenance manuals and conduct OJT training for each 
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equipment/facility. 

 

2) Management training 

This component consists mainly of three parts, namely i) training for strengthening business operation; 

ii) training of tariff/accounting system operation for responsible staff, and iii) training for public 

education Management training aims to provide management knowledge to KNWSC staff, which is 

required for KNWSC to become a self-supporting water company. Japanese consultants will develop 

training manuals. The training will focus on developing problem finding skills through discussion 

among participants and problem solving skills. 

i)  Training for strengthening business operation 

 Teach necessary knowledge and techniques on business operation  

 Teach necessary knowledge on accounting and financial management 

 Teach necessary knowledge on customer services  

ii)  Training for billing & accounting system operation 

 Conduct on-the-job training for billing/accounting system operation  

iii)  Training for public education 

 Promote mutual understanding of importance of public education for drinking water and proper 

hygiene  

 Promote new service connection and tariff payment by information dissemination 

 Analyze questionnaire surveys distributed to the attendants on the workshop  

 

Details of the Soft Component Plan are summarized in Table-2. 

 

(6)  Implementation Methods 

This soft component program will be conducted by Japanese consultants and local consultants (experts 

of IT and public education) under the supervision of Japanese consultants in class-room training, 

exercise training and on-the-job training. Especially, as there are not sufficient engineering experts of 

water supply system in Kenya, Japanese consultants will be assigned in this field as engineering trainers.  

Basic roles and responsibility of Japanese consultants and local consultants are as follows: 

Basic Roles of Japanese Consultants 

i) Chief consultant for soft component 

- Supervise implementation of the soft component program 

- Plan the training program 

- Develop the technical-training materials (O&M Guideline) referring to the manual prepared by 
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“Meru City Water Supply Project” 

- Conduct technical training on O&M for the entire water supply facilities (water intake, water 

conveyance, WTP and water transmission/distribution facilities)  

ii) Engineer for leakage-prevention 

- Conduct technical training on leakage-prevention and management of water meter 

- Support technical training to be provided by the above-mentioned chief consultant 

iii) Business management consultant  

- Supervise the entire training activities on strengthening business operation 

- Conduct training on business management 

- Support the training on public education to be conducted by the local consultant 

 

Basic Roles of Local Consultants 

i) IT (billing/accounting system operation) consultant 

- Prepare operation manual on Billing/Accounting System to be introduced in the Project 

- Conduct system operator training  

ii) Public education consultant 

- Prepare the training materials for drawing awareness of people of Kapsabet on drinking water, 

hygiene and tariff payment referring to the practices in “Meru City Water Supply Project” 

- Conduct workshops based on public education program 

Conduct public education and analyze the questionnaires to survey reactions of attendants  

 

(7)  Schedule 

The training for management (except for training for billing/accounting system operation) should be 

conducted first, followed by the training for engineering staff. As construction of the proposed water 

supply system and billing/accounting system will be completed at the end of June 2011, preparation for 

the management training will start by the middle of April 2011, and followed by the actual training from 

May 2011. The training for engineering and billing/accounting system operation will coincide with the 

completion of the construction works.  

 

The preparing work for strengthening business operation and public education should be started by 

November 2010 and followed immediately by the workshop. A series of public education will continue 

once every week from the beginning of November to December 2010, six times in total.  

 

The described above means that KNWSC has to recruit and provide necessary staff before completion of 

construction works.  
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Month

Japanese
Consultants

Strengthening Business
Operation

2

Public Education 2
Billing & Accounting System
Operation

2

O&M of Water Supply 2
Leakage Prevention & Water
Meter Management

1

Management Training
Kenyan
Consultants

Engineering Training
Japanese
Consultants

2010
10 11 129 1 2 3 115 6 7 84

Year
Item

2011
9 10

 
Figure 1  Schedule 

(8)  Outputs 

1) Engineering training 

Training plan, Training material, O&M guideline, Evaluation report by trainers 

 

2) Management training 

Management raining plan, Training material, Evaluation report by trainers, Evaluation report by 

workshop attendants 

 

(9) Cost Estimates for Soft Component 

Total Cost Estimates: 18,000 thousand Yen 

Total Cost Estimates for local recommission: 1,200 thousand Yen 

 

(10) Responsibility of Recipient Country 

KNWSC will collect staff for soft component and arrangement them properly. 

KNWSC will also implement public education continually, and will connect new water supply and 

install water meter. For this purpose, KNWSC will collect staff in technical/management for 

preparing for increasing the water supply and water pipe connection. 
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Table 1  Modules of Soft Component 

Objectives Expected Output
- To possibly understand the component of water supply facilities &

objectives/function of each facilities
- Adequate O&M (operation on screen & wash-out valve) on intake

weir & water conveyance pipe
- To possibly determine design intake flow depending upon demand
- To possibly comprehend the detention time on respectivle facility of

water treatment plant
- To possibly operate filter tank (basin) depending upon the design

intake flow
- To adequately perform chemical solution processing
- To possible operate chemical feeding equipment by setting up

chemical feeding quanitity depending upon design intake flow & raw
- To possibly carry out jar test
- To ppssibly judge advisability on flocculation conditionds
- To possibly check water quality on turbidity, pH and residual

chlorine for respective process
- To possibly conduct desludging from settling tank
- To adequately clean filter tank (basin)
- To possibly conduct O&M on drying bed
- To ppssibly operate water pump
- To possibly control water level of service reservoir
- To carry out &M (valve operation & pipeline inspection) on water

transmission/distribution pipe
- To possibly grasp water volume for respective block
- To possibly draw up the performance and O&M records (kinds of

checklist, daily report and monthly report etc.)
- To possibly manage kinds of documents/drawings & data books
- To possibly understand leakage detect method & leakage-prevention

measures
- To possibly operate required tools for connecting water meter
- To possibly operate water meter calibrating appliance

- To possibly draw up financial statements
- To possibly carry out budget management by comprehending

budgeting know-how
- To possibly propose draft revisions with adequate water tariff by

appropriately analysing cost through comprehension of method on
cost analysis

- To possibly apply necessary measures by comprehending the
reduction measures on nonrevenued eater

- To possibly manage public relations (PR), education and public
awareness campaign

- To ppossibly comprehend method on tariff application/collection
management

- To possibly operate traiff application/accounting system
- To possibly perform water tariff application/collection management

(issue on demand note/bill-payment receipt and collection records)
by tariff application/accounting system

- To possibly perform account processing (income/expenditure
procesing & sorting processing) by tariff application/accounting

- To possibly complete management data book on consumers
- To possibly proceed registration on new consumers

- Residents gain adequate knowledge on
relation between drinking water and health.

- Participants attending enlightenment assembly understand sanitary
significanceor role on water supply/sewerage systems

- To contribute the promotion on willings
payment of water tariff by enlightening the
intension on water service connection

- To accelerate water service connection

- KNWSC's staffs gain the technology on planning/operation of
enlightenment assembly

To manage pipeline with appropriate O&M by
undestanding leakage survey/repair/leakage-
prevention measures and management method of
water meter

1-2 Training on
Leakage-
prevention &
Water Meter
Management

1 ．
En

gi
ne

er
in

g 
Tr

ai
ni

ng

2-2 Training on
Billing/Accounti
ng System
Operation

2-3 Training on
Public
Education

KNWSC' staff in charge of tariff/accounting can
alone manipulate tariff application/accounting
system

2-1 Training on
Business
Operation

1-1 Training on
O&M of Water
Supply
Facilities

2.
 M

an
ag

em
en

t T
ra

in
in

g

Module
To operation and maintain appropriately the
facilities by understanding the component
contents and objectives on facilities (water
intake, water conveyance, water treatment and
water transmission/distribution)

KNWSC's management level employees and
staff in charge of business/accounting gained
business kanowledge and operation know-how
required for operational management on water
supply project and hence can carry out the
project operation such as financial management
(budget management & cost analysis) and
business management.
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Table 2  Details of Soft Component Plan 

Remark
- To give a course on framework of water

intake/conveyance, water treatment and water
transmission/distribution facilities

- Training Plans - Classroom training by applying
deatiled design drawings and
design books

- Technical Engineer of
Waterworks (Japanese
Consultant)

- To train O&M on water intake/conveyance facilities
(operation on screen, desludging valves)

- Tarining Teaching Materials
(O&M Guideline)

- OJT by use of Actual Facilities Planning/Arrangement:
1person×0.5month

- To give a course on structure of water treatment
facilities & objectives on respective processing

 - Intended Attendance: Implementation: 1person×
0.5month

- To train until KNWSC's staff can adequately
performance water treatment plant depending upon
required intake flows and raw water quality (control on
discharge, jar test, water quality inspection, chemical
feeding rate regulation, filtration water volume
regulation, cleaning water volume regulation,
desludging operation and sludge treatment/disposal)

- Chemical Feeding Ratio Lists

- To train the operation method of water pump
equipmemt (automatic operation & hand-operated

-

- To train the water level control on service reservoir

- To train O&M on water transmission/distribution pipes
(control on discharge & water pressure, pipeline
inspection and dewatering method)

- Evaluation on trainees who take
the course by trainees themselves

- To train until every facilities can draw up performance
and O&M records

- To give a course on management of drawings and data
book

- To give a course on leakage survey method of pipeline
network and demonstrate by OJT

- Training Plans - Classroom Training -

- To give a course on connection method of water meter - Tarining Teaching Materials - OJT by use of Actual Facilities

- - - Intended Attendance:

Implementation: 1person×
0.75month

Classification Description

Recording Lists on Performance
and O&M (kinds of Cheklist,
Daily Report & Monthly Report)

Person in
charge shall
be assigned
prior to soft
components.

To train the calibration method on water meter Planning/Arrangement:
1person×0.25month1 management level employee of

technical division & 5 staffs in
charge of O&M on piping: 6 staffs
in total

Evaluation on trainees who take
the course by trainees themselves

Leakage-prevention Engineer
of Waterworks (Japanese
Consultant)

Required InputMethodArchievements

1 management level employee &
14 staffs in charge of technical
division (9 staffs incharge of
performance and O&M on
facilities, and 5 staffs in charge of
O&M on piping): 15 staffs in total

1.
2 

 T
ra
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(Continued) 

Remark
- To give a course on required knowledge of business

management and management know-how
- Training Plans - Classroom Training - Water Utility Management

Experts  (Japanese
- To give a course on accounting service & financial

management
- Tarining Teaching Materials - Intended Attendance:

- To give a course on business/customer management
(acceleration on willingness to buy/pervasion & water
service)

- Management Information Planning/Arrangement:
1person×0.25month

- To give a course on reduction countermeasures of
nonrevenued water

- Implementation: 1person×
1.5month

- To give a course on how to read management
information derived from management associated data

- To give a course on customer service (publication,
public relations & communication with customers)

- - Training Plans - Classroom Training -

- Tarining Teaching Materials - Training on System Operation by
OJT

- - Manual on System Operation - Intended Attendance: Planning/Arrangement:
1person×0.5month

-

- - Training Plans - Intended Attendance: -

- Tarining Teaching Materials

- Educational Campain
Implementation Plans

- Questionnaire Survey Results
from Enlightenment Assembly
Particpants

Enlightenment Assembly
Participants Anticipated:

Planning/Arrangement:
1person×0.5month

- Implementation: 1person×
1.5month

Enlightenment on water service pervasion to local
residents by workshop (sanitary significance, role or
framework of water service & tariff system etc.)

 Expert on Water Supply
Management & Community
Development (Local
Consultant)

Evaluation on trainees who take
the course by trainees themselves

To give a course on internship (business studies) of
traiff application/accounting system
manipulation/operation (Training will be carried out
until staff in charge of tariff/accounting can manipulate
alone the said system)

2.
2 

 T
ra

in
in

g 
on

B
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g/

A
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st

em
O
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To give a course on procedures of tariff
application/accounting service & required know-how
on accounting business

1 management level employee in
chareg of business division, 2
staffs in charge of business: 3
staffs in total

2 management level employee in
chareg of general affairs &
business respectively, 5 staffs in
charge of tariff/accounting: 7
staffs in total

Tariff/Accounting System
Expert  (Local Consultant)

Implementation: 1person×
1.5month

Evaluation on trainees who take
the course by trainees themselves

30 - 40 Kapsabet townspersons as
the target to be invited for each
assembly: assembly with 6 times
in total

2.
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Evaluation on trainees who take
the course by trainees themselves

To gain the
similar
system is in
operation by
other
providers'
assistance

2 management level employee in
chareg of general affairs &
business respectively, 4 staffs in
charge of business/accounting: 6
staffs in total

Classification Description Archievements Activities Method Required Input
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Appendix7-2  Water Right 
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Appendix7-3  Other Water Volume 
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Appendix7-4 Kabutie River’s Discharges 
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Appendix7-7  Pipe Diameter from New Reservoir to Office Reservoir 

 
Appendix7-8  Analysis of Water Hammer Protection 
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It is need to take measure to protect water hammer due to water hammer protection 

The measures are �Serge Vessel�Fry wheel�Serge Vessel+ Fry wheel 

Necessary equipment is as follows; 

 

Table 1 Comparison of Water Hammer Protection 

 Fry wheel Serge Vessel 
Serge Vessel 

＋ 
Fry wheel 

Necessary 
equipment 

Fry wheel (4Nos) Serge Vessel (1 No) 
Compressor (1 No) 

Serge Vessel (1 No) 
Compressor (1 No) 
Fry wheel (4Nos) 

 

Fry wheel is no need to maintenance due to advantage for no sub-equipment (Pressure Tank, 

Compressor) and no need to pay of electricity use. Therefore it is used only fly wheel installation 

 

Table 2  Fry wheel and Serge Vessel 

 Fry wheel Serge Vessel 

Principle 
Fry wheel can increase rotating body. 
Engine can be gradual of changing 
rotation number and changing velocity 
inside of the pipelines after shut off. 

Hydrostatic pressure in Serge Tank 
protects changing push-in pressure for 
pipelines after shut off. 
 

Figure 

charactor 

- High reliability 
- No need sub-equipment 
- Need larger space depend on size of 

fry wheel  
 

- There is protection of pressure 
increasing together with negative 
pressure 

- Higher cost than fry wheel 
When it is not possible to correspond by 
fly wheel, it is often adopted. 

Fry Wheel 
Hydraulic Grade 

Serge Tank 

Tank 
Pump 

Mini. Pressure 
Tank 
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A-66

Kapsabet 　Analysis of Water Hammer Protection

1. No Pretection

2. After taking measures　(Fry Wheel GD2＝55kg・m2/No)
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